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Implementation of DoD Instruction 1100.13, “Surveys of DoD Personnel” 
 
 In DoDI 1100.13, the Under Secretary of Defense (Personnel & Readiness) [USD(P&R)] 
tasked the Defense Manpower Data Center (DMDC) with the review of survey instruments and 
procedures that require participation of personnel in any DoD component other than the 
sponsoring Component.   
 
I. Who Is Responsible for Licensing DoD Surveys? 

A. Authority for and Scope of Responsibility.  DoD Directive 8910.1 and DoD 
8910.1-M assign Washington Headquarters Services/Directorate for Information 
Operations & Reports (WHS/DIOR) responsibility for the licensing of all 
information requirements that require responses from personnel in any DoD 
Component other than the requesting component.  When such an information 
requirement is a survey, in accordance with DoDI 1100.13 WHS/DIOR cannot 
license it without DMDC’s recommendation of approval.  [WHS/DIOR also 
coordinates the clearance of all DoD data collection forms intended for members 
of the public and/or other Federal agencies.] 

B. Materials Required by WHS/DIOR to License a Survey.  WHS/DIOR requires 
a copy of DMDC’s review to be included in documentation requesting approval 
and issuance of a Report Control Symbol (RCS).  DIOR needs to review the 
survey instrument after the DMDC review to ensure that all DMDC requirements 
have been incorporated. 

 
II. Materials Needed for DoDI 1100.13.  The following list identifies major issues that are 

reviewed by DMDC in implementing DoDI 1100.13.  While all of these issues need to be 
addressed by the submitting agency, the information does not need to comply with the 
ordering shown below. 

 
A. Statement of Purpose for the Survey Effort (to determine if the survey 

instrument and procedures address the issues in an optimum manner) 
 

 The proposed project presents an enormous opportunity for the TRICARE 
program to use data obtained from the HPQ to establish baseline measures of health need 
and access to health care services, estimate the indirect workplace costs of high risk and 
chronic illnesses among the armed forces, and to estimate the value of TRICARE health 
promotion, and disease management programs. This project will be crucial to achieving 
the Department of Defense’s objective of moving to a prevention based health system and 
maintaining the highest levels of military readiness (DoD, 2001). In addition, the 
improvement of TRICARE health promotion and disease management programs for active 
duty members can potentially yield long-term cost savings for the TRICARE for LIFE 
program.  

In conjunction with the World Health Organization (WHO), the Harvard Medical 
School developed the Health and Work Performance Questionnaire (HPQ) in 2002 to 
estimate the workplace costs of health conditions in terms of reduced job performance, 
absenteeism, work-related accidents and injuries. The HPQ is a short, self-administered 
questionnaire to collect information about the prevalence of treated and untreated health 
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problems, and their effects on work performance. It can be administered either 
electronically or by paper, and either as a stand-alone survey or in conjunction with 
existing Health Risk Assessments.   

The Department of Defense contracted with John Snow, Inc to implement the Health 
Performance Questionnaire (HPQ) in a sample of active-duty military personnel.   
Developed by Dr. Ronald Kessler at Harvard University, the HPQ has been used 
extensively by corporations in the United States.  It helps pinpoint health problems that 
have high indirect costs, such as poorer work performance, for the purposes of 
rationalizing health care investments.   The HPQ will be used to study the prevalence, 
causes, and consequences of injury in military bases with high injury rates.  The study has 
three major objectives:  1) to estimate the prevalence of various injuries; 2) to identify the 
worker- and environment- related risk factors most correlated with injury (for example, do 
sleep disorders or asthma, or shift work put soldiers at higher risk of injury?); 3) to 
estimate the numbers of lost work days and the impact of injury on work performance. 

 
 

B. Availability of Similar Information 
1. Can the data from the proposed survey be obtained from record or other 

extant data? 
 
 This data cannot be obtained from records or other extant data.  
 
2. Is the survey redundant with other surveys? 
 
 No. 
 
3. Can the information be collected by piggybacking on another planned 

survey (e.g., a DMDC survey or another survey by the sponsoring 
agency)? 

 
 No. 
 
C. Sampling Plan 
1. Is there a clear description of the population to which the findings are 

supposed to generalize? 
 
Results of the study will be generalized to active-duty, military personnel – enlisted service 
men and women and officers – who have been members of either the Army, Navy, Air Force, 
or Marines for 1 year or longer.  Neither Reservists, nor retired personnel, nor family 
members, nor members of the Coast Guard are part of the population of interest. 

 
 
2. How will the sample be drawn? 

Random samples will be selected within specific strata. There are 8 strata: military branch 
(4) and enlisted/officer status (2).  Warrant officers are classified as officers. 

 

10



3. What is the proposed sample size:  overall and per cell? 
Due to budget considerations, the overall sample frame size is 12,000 with an assumed 
response rate of 25%.    Thus, the sample size is projected to be 3,000 completed surveys.  
The following table breaks the sample size down by cell: 
 

 Army Navy Air Force Marines 
Total Sample 
Frame 

3,000 3,000 3,000 3,000 

Expected Sample   750   750    750    750 
Enlisted:      
  Total Sampled 1,800 1,800 1,800 1,800 
  Expected Returns    450    450    450    450 
Officers:     
  Total Sampled 1,200 1,200 1,200 1,200 
  Expected Returns    300    300    300    300 

 
 
4. What anticipated response rate was used to derive the cell sizes for the 

sample? 
  

The response rate is projected to be 25% and is a conservative figure, since this is a pilot 
study.  However, based on a prior military study on survey response rates by Caplan and 
Quigley, we may actually attain a 30% response.  Additional response will only improve our 
power to make inferences and generalizations. 

 
5. What criteria were used to determine who will receive a survey? 

 
As noted above, Active-duty personnel (in Army, Navy, Air Force, Marines) who have been 
in the military for 1 or more years are eligible for this survey.  Eligible persons will then be 
randomly selected to receive an HPQ. 

 

D. Analytic Considerations 
1. Will data from the survey sample be weighted?  If so, an explanation is 

needed. 
  

The weights will be computed as the inverse of the probability of being selected and 
returning a survey instrument.  In the population, officers comprise between 10% - 20% of 
active duty personnel.  The weights will then be used to estimate overall (i.e., combined 
subgroups) statistics. 

 
2. For which subgroups (e.g., officers vs. enlisted) will the findings be 

reported? 
Results will be reported within branch, overall and broken out by enlisted and officer status.  
Results that combine branches will use the sample weights (i.e., weight as the inverse 
probability of being selected) to account for the fact that equal samples were drawn from the 
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4 branches even though they do not have equal enlistment.  In the population, the Army, 
Navy, Air Force, and Marines comprise approximately 35%, 26%, 26%, and 13% of the 
armed forces, respectively. 

  
3. What amount of confidence (e.g., 95%) and precision (e.g., +3 percentage 

points) does the sponsor anticipate for the findings? 
  

With 450 enlisted responses and 300 officer responses per branch, we will be able to 
estimate mean scores (within the officer or enlisted group) on the several HPQ 5-point 
Likert-scaled items to within +/- 0.3 points with 95% confidence intervals. We will be able to 
estimate proportion of self-reported health conditions with 95% confidence with a margin of 
error of +/-2-3% when the underlying prevalence is between 5% and 10%; and with a 
margin of error of +/-4-6% when the underlying prevalence is between 10%-50%.  Finally, 
we will be able to compare the mean productivity scores (e.g., a 5-pt Likert scale) within 
military branches (not stratified by officer status) of those with and without a specific 
condition with > 80% power to detect a 1-point difference when the common standard 
deviation is up to 1.75, alpha = 0.05, and the number with the condition ranges from 25 to 
100 (prevalence in the 5%-25% range). 

 
4. Does the Sampling Plan clearly support the Analytic Considerations and 

thus the stated objectives and requirements for the survey effort? 
   

The sampling plan supports the analytic efforts. 
 

E. Survey materials 
1. Did the package submitted to DMDC include final or near final copies of 

survey instruments/ interview protocols, all cover letters, and instructions 
to potential respondents? 

 
The package submitted to the DMDC includes a hard copy of the survey, which will be 
used, with slight modification (specifically: fitting page length to screen and automating 
the skip patterns rather than having text instructions) for use on the web. The package 
also includes all cover letters and instructions for potential respondents.    

 
2. DMDC’s review checks for basic survey concerns: 

a) Flow/eye appeal 
b) Interest 
c) Difficulty (e.g., reading and understanding instructions, questions, 

and response alternatives) 
d) Poorly constructed items (e.g., double-barreled, ambiguous, and 

misleading) 
e) Standard demographic questions 
 

3. Have directions (e.g., “Blacken the circle” or “Mark all answers that 
apply”) been provided to tell respondents how to complete each item or 
set of items. 
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 Yes. 
  
4. Does the wording for the demographic questions conform to the DoD-

wide standards used in DMDC surveys? 
 
 Yes 
 

 5. Does the survey contain items from copyrighted scales?  If so, has the 
 submitting agency obtained permission to use those scales? 

  
  No  

  
6. Has the survey developer consistently used highlighting?  For example, 

are particular words or phases all emphasized by the same method (e.g., 
bolding, underlining, or all caps). 

 
 Yes 
 

F. Plans for Distributing and Collecting Survey Materials 
1. Distribution of materials 

a) How will the survey questions be delivered to potential 
respondents (e.g., US mail, base mail, hand delivery by a 
installation POC or member of the survey team, telephone 
questions, or access through a computer)? 

 
A total of 6- E-mails and up to 2 postal mailings will be sent for a 5-6 week data collection 
period. Solicitation letters and reminders will be signed by the Under Secretary (or other ranking 
official). The first e-mail will announce the survey to the total sample. This initial e-mail will 
include a link to the online survey and a unique ticket number for respondents to use. On each 
week after the launch of the survey, a postal mailing will go to the entire sample. This letter will 
also include the link to the online survey and a unique ticket number for the respondent to use. 
Once a respondent links to the survey and provides an e-mail address for future communication 
they will only be contacted via this e-mail address. A second (optional) postal mailing will be 
made one week later to non-respondents. All non-respondents will receive an e-mail reminder 
every 4-days for approximately two weeks for a maximum of 4-times. All communication will 
provide a deadline of the end of the 5th week for respondents to complete and submit the survey. 
The link will remain live for one week following the last reminder in order to maximize 
response.  
 
In Summary: 
 E-mail 1: Announcement e-mail informing sample the survey was active and ready for 

completion. 
 Postal Mailing 1: 1- week after launch Reminder/tickler sent  
 Postal Mailing 2: 2- weeks after launch Reminder/tickler sent  
 E-mail 2 – 6: Every 4-day Reminder/ticklers sent  
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Mailing  Week 
1 

Week 
2 

Week 3 Week 4 Week 5 

E-mail 1: x                
Postal Mail 1:  x               
Postal Mail 2:   x              
E-mail 2:      x                 
E-mail 3:          x             
E-mail 4:             x          
E-mail 5:                 x      
E-mail 6:                     x  

 
  
b) Where will the survey be administered (e.g., in a dentist office, an 

auditorium as part of a group administration, or the respondent’s 
home or office)? 

 
The survey can be completed at any location with Web access. The 
introductory and follow-up letters will authorize the ability to 
complete the HPQ at duty station, and note that completing it at 
home or elsewhere is also permissible. 

 
2. Collecting completed surveys 
 a) How many times will a potential respondent be contacted (e.g., a 

 single time or a notification letter with a copy of the survey sent later)?  
 

    8 times (including combination of email and mail reminders) – see  
    above. 

 
b) Can the survey returns be monitored (e.g., by lithocodes on the 

survey) to determine who has or has not completed a survey? 
 

 The contract will use standard survey research methods in 
administering the questionnaire, and will assign each potential 
respondent with a unique identifier. Each SM will be assigned a 
“ticket number” that will allow tracking who has and has not 
completed a survey.   
  

c) If a person does not return a survey, will the individual be 
contacted again?  If so, who will be re-contacted (e.g., everyone in 
the sample or a subgroup tracked by numbered survey forms)? 

 
    Two weeks after receipt of the introductory letter, a follow-up e- 
    mail will be sent to subgroups who did not already answer the  
    survey tracked by numbered survey forms. See H1a above 
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G. Access to Surveys and Results 

1. Who will have access to the completed surveys and the resulting 
electronic database(s)? 

 
 Only authorized staff, as outlined in our SAQ and proposal, will have 

access to the completed surveys and the electronic database. The 
Contractor will create and clean the de-identified electronic database of 
survey responses.   

 
2. How will the hard copy of the survey (e.g., paper surveys, diskettes used 

in computer-administered surveys, and notes from telephone surveys) be 
controlled, and eventually destroyed, to protect confidentiality? 
 
Documentation will be maintained in same secure facility as subject 
computer system as noted in SAQ. 
 

3. What steps will be taken to prevent identification of data related to a 
specific respondent or non-respondent? 

 
 The DoD will create the random sample of active-duty soldiers, according 

to the study criteria, and create a “ticket number”, or study ID, which is 
not personally identifying information (e.g., SSN).  DoD will provide a 
file with name, address, e-mail address, ticket number, and demographic 
(age, race/ethnicity, gender) and stratification (branch and officer/non-
officer status) to DataStat in order to field the survey.  Once the survey 
response period closes, DataStat will create a personnel file stripped of 
identifiers (no name, address, e-mail address, nor ticket number) but adds 
a variable indicating whether a survey was returned.  This will allow for 
analysis of the demographics of responders and non-responders.  A 
separate file containing the survey data, stratification variables, and ticket 
number but no personal identifiers - will also be created.  These 2 files 
will be sent to JSI for analysis of non-respondents and of the survey 
results. They are not linkable. 

DataStat will also create a file of ticket numbers (no survey data) of 
respondents for DoD so that DoD can then extract claims data for 
respondents.  DoD will then send to JSI the de-identified claims data, per 
the DUA, that is only linkable to the survey data by ticket number. 
DataStat will destroy all personally identifying files, according to an 
agreed upon timeframe. 

 
4. What is the smallest size (n) that will be used for the presentation of 

results?  Will the answers of a given person ever be associated with that 
person?  For example, will John Doe’s answers to a dental questionnaire 
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be shared with the dentist in such a manner that the dentist can associate 
the answers with John Doe with some degree of confidence? 

   

The survey data file will never be linked to the personnel file so it will not 
be possible to directly associate responses with the person who completed 
the HPQ. 

Care will be taken during data analysis to not over-stratify the data, 
particularly by demographic and geographic variables, to ensure the 
respondent cannot be indirectly associated with survey results.  Any cell in 
a table with less than 5 respondents it will be represented with a dash.  
Further, when describing results of cross-tabulations of data, statistical 
inferences will not be made if one of the cells contains less than 5 
respondents.  This is the statistical “rule of thumb” that chi-square tests of 
association are not valid when one or more cells has less than 5 elements.   
 

H. Type of Data in Electronic Dataset(s) and Access.   Has the sponsoring agency 
defined the survey by type of data to be maintained in electronic dataset(s) and 
accepted all the conditions that apply?  Definitions in this discussion are for the 
purposes of the discussion and are not the official definitions of the terms which 
are defined by law or regulation. 
1. Are the survey data totally anonymous from the receipt of data? 
  
 Yes. A non-confidential, de-identified data set will be maintained, in 

which the contents of the de-identified data set will be reviewed to 
determine whether beneficiaries could be identified from demographic and 
geographic information in the data set.   

 
a) To be considered totally anonymous no personal identifiers can 

remain attached to the survey once it has been received from the 
respondent.  Further, demographic data that becomes part of the 
dataset cannot be so specific as to provide a possibility a 
respondent being identified.  That is, a dataset user should not 
reasonably be able to simultaneously cross answers to multiple 
demographic questions (e.g., rank, gender, race/ethnicity, and 
geographic location) to identify unique individuals.   

b) If the survey data is totally anonymous from the receipt of data, 
then it follows that: 
(1) There are no issues with a requirement for a Systems of 

Record Notice. [DMDC Survey and Program Evaluation 
Division, however, does not make this determination.] 

(2) The only dataset that is created is a nonconfidential dataset.  
For purposes of this discussion, we define such a dataset as 
one where there are no personal identifiers and where a 
dataset user should not reasonably be able to 

16



simultaneously cross answers to multiple demographic 
questions (e.g., rank, gender, race/ethnicity, and geographic 
location) to identify unique individuals.  The Privacy Act is 
the basic source for what cannot be contained in a 
nonconfidential dataset.  

 
2. Are the survey data not totally anonymous from the receipt of data? 
 
 Survey data are totally anonymous.  
 

a) Personal identifiers and/or detailed demographics may be used by 
the data collector in the preparation and/or analysis of the data to 
prepare a report on the results provided that the dataset is part of a  
Systems of Record that has been announced in a Notice in the 
Federal Register.  

b) Contractors can collect and possess personal identifiers and/or 
detailed demographics from a Federal survey only while 
performing and for the purpose of fulfilling a contractual 
obligation to the Federal Government.  Contractors’ possession of 
the information is by extension of the Federal agencies Systems of 
Records.  After Government acceptance of the report(s) requiring 
the use of the data, the contractor should only keep a copy of the 
nonconfidential survey dataset.  With the expiration of a contract, 
the contractor is no longer covered by the Systems notice and has 
no legal authority to have a copy of confidential survey datasets. 

 
3. If the survey data are not totally anonymous from the receipt of data, is it clear 

whether the agency will possess/maintain a copy of the confidential dataset? 
  
 N/A 
  

a) An agency may possess and maintain a copy 
of the confidential dataset only as long as this is covered by a 
Systems of Record Notice and is consistent with the Privacy Act 
disclosure on the survey.  For example, if the Privacy Act Notice 
said that personal identifiers would only be used for data 
collection, then the agency (and any contractor involved) would 
have to remove personal identifiers and very detailed 
demographics upon completion of the data collection phase which 
can include nonresponse adjustments and weighting, but not 
analysis.  

b) An agency need not possess at any time nor 
maintain a confidential dataset created for data collection and/or 
initial analysis.  Keeping a copy of  the confidential dataset is 
warranted as long as there is a reasonable expectation that the data 
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has continuing utility and that the utility warrants the risk of 
disclosure. 

c)  
3. Is it clear whether the agency will possess/maintain a copy 

of the nonconfidential dataset? 
 

Yes, we will maintain both. 
. 

a) An agency should maintain a 
nonconfidential dataset even if they are maintaining a confidential 
dataset. 

b) Only the nonconfidential dataset should be 
released to the public—even under almost all FOIA requests. 
[Note that an individual can obtain their own complete survey 
record.] 

c) Typically, only the nonconfidential dataset 
should be released to contractors and other government offices, 
even other DoD offices. 

 
4. If a contractor is gathering the data, is the contractor aware 

that all data except that in the nonconfidential database must be 
surrendered to the sponsoring agency at the completion of the contract or 
delivery order?  That is, the contractor cannot keep a copy of the full 
database. 
 
Yes.  
 

5. Does the survey package submitted to DMDC acknowledge 
that DoDI 1100.13 can require that DMDC receive a copy of the full 
database at the completion of the project for surveys of continuing interest 
to the Office of the Under Secretary of Defense (Personnel and 
Readiness)? 
 
Yes. 
 

I. Privacy Act Statement 
1. Does the survey’s Privacy Act statement (PAS) adequately 

reflect the disclosure levels and risk described in the supporting statements 
for the survey?  Is it in general conformity with typical statement used?  
[DMDC is not the official reviewer for PAS, but DMDC’s reviews have 
alerted the Privacy Office with potential problems.  See DoD Directive 
5400.11 and 5400.11-R on the “DoD Privacy Program.”] 

 
 Yes. 
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 Title 10 of the United States Code, Sections 136 and 2358 are the statutes 
 governing this survey.  Your participation is voluntary and your answers 
 will be kept private and your name confidential.  The answers you give 
 will not affect your benefits in any way.   
 
If the submitter believes a PAS is not required, a letter from the sponsoring 
agency’s Privacy Act officer should be attached.  DoD Privacy Act Office will 
still examine the survey package to determine if they concur with ruling from the 
sponsoring agency. 
 
Not applicable. 

 
 

DMDC does not check whether the appropriate authority is cited.  The sponsoring 
agency’s Information Management Control Officer should provide the authority.   
 
The authority will be checked by WHS/DIOR. 

 
 
u:\sped\guides\dodi1100\chk_lst5.doc 
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SUMMARY OF POTENTIAL HUMAN SUBJECTS RESEARCH 

P&R Organization: TMA TRICARE Management Activities/Health Affairs   

Research Title:  “Making a Case for Quality: The Business Case for TRICARE Health 
Promotion Programs” 

Other ID/Serial: Contract Number: HHSP23320045016XI  

Month/Year of Start: September 1, 2004 

Lead Research Organization:  John Snow, Inc. 

Lead Investigator: Jim Maxwell, Ph.D. 

Funded by: DOD  

Sponsoring Organization: Health Program Analysis and Evaluation  

Performing Organization(s): John Snow, Inc.  

Contracting Organization: DataStat, Inc. 

Other Participating Organization(s) and Role(s):  Ron Kessler, Ph.D., Harvard Medical 
School, Department of Health Care Policy, Senior Consultant 
 
Number of Human Subjects (enrolled and/or anticipated): 10,000 (estimated sample size) 

Location(s) of Human Subject Interactions: Web or mail 

Location(s) of Identifiable Personal Data: DataStat, Inc. will manage and maintain any 
identifiable personal information in a secure database that will not be linked with the survey 
responses. This database will be used for survey administration and response tracking purposes 
only to determine recipients of reminder notices and surveys.  

Research Objectives: To conduct a survey of active duty services members to establish baseline 
measures of health, health needs, and access to health care services, with additional data on 
productivity and absenteeism by using the Health and Productivity Questionnaire (HPQ) 
instrument.  

Key Research Procedures:  We will use eligibility files to identify potential survey 
respondents. 1. DataStat will have Identifiable personal data. 2. DataStat will contact potential 
survey respondents via the identifiable personal data by email to invite them to participate on the 
web. 3. DataStat will collect information from the web, and provide JSI with data files in which 
there is no Identifiable personal data. An expedited review will be pursued if deemed necessary.    

IRB Reviews (Y/N): N __   Data Monitoring Board Reviews (Y/N):  N__ 

Informed Consent Required (Y/N): N __   More Than Minimal Risk (Y/N):  N__ 

Involve Military Personnel (Y/N):  Y__ Involve Other “Vulnerable Subjects” (Y/N):  N__ 

Remarks: 
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Anonymous Data Assurance 
 
JSI/DataStat Project – Making a Case for Quality: The Business Case for TriCare 
Health Promotions Programs 
 
 

I. Survey Solicitation 
 
Solicitation emails and reminders will be signed by the Base Commander (or other 
ranking official). The first e-mail will announce the survey to the total sample. This 
initial e-mail will include a link to the online survey for respondents.  The survey can 
be completed at any location with Web access (including duty stations).  JSI will 
never have access to or see the email database. 

 
II. Access 
 
Only authorized John Snow, Inc. (JSI) staff will have access to the electronic survey 
database. DataStat will create and clean the anonymous electronic database of survey 
responses and provide them to JSI.   
 
III. Storage 
 
The survey data will be stored in a file that does not contain the e-mail address, nor 
the IP address, or any other identifying information.  The data will be stored on a 
secure, stand-alone computer system in a locked office in which access is strictly 
limited to the project director, the senior statistician, and a data analyst.  The survey 
data file will never be linked to the personnel file so it will not be possible to directly 
associate responses with the person who completed the HPQ. 

 
 

IV. Participant Identification 
 
No information is collected on the survey that would allow individuals to be 
identified in any way.  Care will be taken during data analysis to not over-stratify the 
data, particularly by demographic and geographic variables, to ensure the respondent 
cannot be indirectly associated with survey results.  Any cell in a table with less than 
5 respondents per base will be represented with a dash.  When describing results of 
cross-tabulations of data, statistical inferences will not be made if one of the cells 
contains less than 5 respondents.  This is the statistical “rule of thumb” that chi-
square tests of association are not valid when one or more cells have less than 5 
elements.  In addition, the anticipated sample sizes are large enough that there will be 
numerous, varied individuals within certain specificities (e.g., rank, sex, etc.) 
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NOTIFICATION 
 
 
 
You have been selected to participate in the Health and Work Performance Questionnaire.  The 

survey will soon be available at the Web site listed below.  The survey will ask about your health 
behaviors and injuries as well as your treated and untreated health problems, and their effects on your 
work performance.  This information will assist us in the development of policies and programs that will 
improve the health and reduce the accidents and injuries of all Military Service members.   

 
I urge you to share your perspective on these important issues.  This is your opportunity to 

directly impact the formulation of military health and safety policies.  These surveys are Official Business 
and can be completed at your duty station using government equipment.  If you choose, you can also 
complete the survey at home or elsewhere.  I assure you that your responses will be kept anonymous.  No 
information identifying you as an individual will be collected.   

 
Please take the time today to access the survey by going to our Web site:  

https://www.datastat.com/hs/ss.dss?pid=CFS
 

If you cannot access the Web site or you have questions pertaining to the survey, there are three 
ways to contact us:  by calling 1-800, e-mailing, or sending a facsimile to  

 
Thank you for your time and assistance in this very important effort. 

 
Sincerely, 

 
 
 

Base Commander/Other Ranking Official 
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https://www.datastat.com/hs/ss.dss?pid=CFS


REMINDER 1 
 
 
The Department of Defense is seeking your help through your participation in the Health and Work 
Performance Questionnaire.  If you have already completed the survey, I want to thank you for taking the 
time to do so.  If you have not yet completed it, you can take the survey at  
 

https://www.datastat.com/healthsurvey/ss.dss?pid=cfs 
 

 
The survey should take 30 minutes or less to complete.  Please keep in mind, these surveys are 

Official Business and that they can be completed at your duty station using government equipment.  You 
can also complete the survey at home or elsewhere. 
 

Your participation in this survey effort is important.  You were scientifically selected, as part of a 
small group of people, to participate in this survey.  Therefore, your answers will represent the views of 
many others like yourself.  This is your opportunity to assist us in the development of policies and 
programs that will improve the health and reduce the accidents and injuries of all Military Service 
members. Be assured your responses are anonymous.  Only group statistics will be compiled and 
reported.  No information identifying you individually will be collected. 

 
If you cannot access the Web or experience any other problem with the survey, please e-mail or 

leave a message anytime, toll-free, at 1-800.   
 
Your time and cooperation in this very important effort are greatly appreciated.   

 
Sincerely, 

 
 
 

Base Commander 
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REMINDER 2 
 
 

Recently, you were asked to participate in the Health and Work Performance Questionnaire.  
If you have already completed the survey, I want to thank you for taking the time to do so.   
 

If you have not had a chance to complete the anonymous survey or were thinking about 
not participating, I would like to ask you to reconsider.  Your participation is crucial and this 
really is a chance to assist in the development of policies that will improve the health of all 
Military Service members. 
 

If you have not done so already, please take the survey by logging onto the following 
Web site:   
 

https://www.datastat.com/healthsurvey/ss.dss?pid=cfs 
 
 

If you cannot take the survey now, please ensure you take the survey soon.  The survey 
should take 30 minutes or less to complete.  The survey will only be available on the Web site 
for a few more weeks, so please make every effort to complete the survey soon.  Since these 
surveys are Official Business, you can use the computer equipment at your duty station to 
complete the survey.  If you cannot access the Web or experience any other problem with the survey, 
please e-mail or leave a message anytime, toll-free, at 1-800.   

 
 Your time and cooperation in this very important effort are greatly appreciated. 
 

Sincerely, 
 
 
 

Base Commander 
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REMINDER 3 
 
 
 

If you have already completed the Health and Work Performance Questionnaire, I want to thank 
you for taking the time to do so.  If you have not completed the survey, I want to ask you one last time to 
do so.   
 

I cannot emphasize enough how important surveys are to the Department.  Surveys are the only 
systematic way we have for finding out how you and your fellow Service members feel about important 
topics such as health and work performance.  I want to assure you that the time you take to complete 
surveys is not wasted—this really is your chance to be heard.  My staff and I are personally briefed on the 
results of these anonymous surveys.  We use this information to shape policies and programs that directly 
affect you. 
 

If you have not done so already, please take the survey by logging onto the following Web site:   
 

https://www.datastat.com/healthsurvey/ss.dss?pid=cfs 
 
 

Please ensure you take the survey very soon.  The survey will only be available on the Web site 
until.  Since these surveys are Official Business, you can use the computer equipment at your duty station 
to complete the survey.   
 

If you cannot access the Web or experience any other problem with the survey, please e-mail or 
leave a message anytime, toll-free, at 1-800.   

 
Your time and cooperation in this important effort are greatly appreciated. 

 
Sincerely, 

 
 
 

Base Commander 
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[COMPANY] 
HEALTH AND WORK SURVEY  

Welcome to the [Company] Health and Work Survey.  The survey takes approximately 10 minutes to 
complete.  We appreciate your participation. 
 
Background: [Company]  is collaborating with researchers from the HPQ Data Consortium™  in a study on 
the health and quality of life of working people.  This survey includes questions about your physical and 
mental health and about the work you do.   
 
Confidentiality: Your responses to this survey will be kept confidential and only researchers at the HPQ 
Data Consortium will see them.  Your identity will remain anonymous and your answers will only be 
reported in the aggregate.  Information on individuals will not be shared with [Company]. To further protect 
your privacy, we have obtained a Certificate of Confidentiality from the National Institutes of Health.  This 
helps avoid disclosure of your information without your express consent.  However, if there were a risk of 
serious harm to yourself or others, we would attempt to get appropriate help.  This on-line survey is a 
secure website run by the HPQ Data Consortium, a research organization located in Ann Arbor, Michigan.
 
The barcode at the bottom right of this page is an identification number used by DataStat to monitor survey 
responses so as not to send reminders to people who have already responded. 
 
If you want to know more about this survey, you may contact the HPQ Data Consortium, toll free at 1-800-
837-6322. 

The Health and Work Survey was developed by the World Health Organization (WHO) as part of the WHO Composite International 
Diagnostic Interview (copyright © 2001 by WHO) and is used here with the permission of the World Health Organization 
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A.   YO U R  HE A L T H

 
 
 
 
 
 
 
 
 

 Excellent Very Good Good Fair Poor 

  A1. In general, how would you rate your 
overall health now?      

  A2. In general, how would you rate your 
overall mental health now?      

 
 
 A3. Do you have any of the following conditions?  If your answer is YES, mark whether you never, 

previously, or currently receive professional treatment.  (Professional treatment is any treatment 
supervised by a health professional.) If you are unsure if you have a condition, please mark the NO 
response option. 

 

 
NO, I 
don't 

have this 
condition 

YES, but never 
received 

professional 
treatment 

YES, previously received 
(but don't currently 

receive) professional 
treatment 

YES, and I currently 
receive 

professional 
treatment 

 A3a. Arthritis or 
rheumatism?     

 A3b. Chronic back/neck 
pain?     

 A3c. Migraine 
headaches?     

 A3d. Other frequent or 
severe headaches?     

 A3e. Any other chronic 
pain?     

  A3f. High blood pressure 
or hypertension?     

 A3g. Congestive heart 
failure?     

 A3h. Coronary heart 
disease?     

  A3i. High blood 
cholesterol?     
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A4. Do you have any of the following conditions?  If your answer is YES, mark whether you never, 

previously, or currently receive professional treatment.  (Professional treatment is any treatment 
supervised by a health professional.) If you are unsure if you have a condition, please mark the NO 
response option. 

 
NO, I 

don't have 
this 

condition 

YES, but never 
received 

professional 
treatment 

YES, previously received 
(but don't currently 

receive) professional 
treatment 

YES, and I currently 
receive professional 

treatment 

 A4a. An ulcer in your 
stomach or 
intestine? 

    

 A4b. Irritable bowel 
disorder?     

 A4c. Chronic heartburn 
or GERD?     

 A4d. Seasonal allergies 
or hay fever?     

 A4e. Asthma?     

  A4f. Chronic bronchitis 
or emphysema?     

 A4g. Chronic Obstructive 
Pulmonary Disease?     

 A4h. Urinary or bladder 
problems?     

  A4i. Diabetes?     

  A4j. Obesity?     

 A4k. Chronic sleeping 
problems?     

  A4l. Chronic fatigue or 
low energy?     

 A4m. Osteoporosis?     

 A4n. Skin cancer?     

 A4o. Any other kind of 
cancer?     

 A4p. Anxiety disorder?     

 A4q. Depression?     

  A4r. Any other emotional 
problem?     

 A4s. Substance problems 
(drugs or alcohol)?     
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A5. During the past 4 weeks (28 days), how much were you bothered by each of the following conditions? 

 
 Not at all A little Some A lot 

 A5a. Feeling tired or having low energy?     

 A5b. Trouble sleeping?     

 A5c. Headaches?     

 A5d. Back or neck pain?     

 A5e. Pain in your arms, legs, or joints 
(knees, hips, etc.)?     

  A5f. Muscle soreness?     

 A5g. Water eyes, runny nose, or stuffy 
head?     

 A5h. Cough or sore throat?     

  A5i. Fever, chills, or other cold/flu 
symptoms?     

  A5j. Constipation, loose bowels, or 
diarrhea?     

 A5k. Nausea, gas, or indigestion?     

 
 
 
 A6. During the past 4 weeks (28 days), how much of the time did you feel... 

 

 All of the 
time 

Most of the 
time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 A6a. ...so sad nothing could cheer you 
up?      

 A6b. ...nervous?      

 A6c. ...restless or fidgety?      

 A6d. ...hopeless?      

 A6e. ...that everything was an effort?      

  A6f. ...worthless?      
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A7.(Women Only)  During the past 4 weeks (28 days), were you pregnant? 

 
 Yes 
 No 
 Not Sure 
 I am male 

 
 
A8.  In the past 12 months, did you have a work related accident, injury, or poisoning that required medical 

attention? 

 
  Yes 
  No    Go to Question A9  
 
 
 A8a. How many days of work did you miss in the past 12 months because of a work related accident, injury, 

or poisoning? (If less than 1 day, enter 000.) 

 
 

  Number of days (000-365) 
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 A9. How many times did you see each of the following types of professionals in the past 12 months?  

Include only visits regarding your own health, not visits when you took someone else to be examined. 

 

Example: If you visited a dentist 2 times in the past year and an optician once, your answer to A9c would be 3. 

 
 

 Number of times 
(000-365) 

 A9a. A doctor, hospital, or clinic for a routine physical check-up or 
gynecological exam (not counting pregnancy related care) 

 

 A9b. (Women Only)  A doctor, hospital, or clinic for pregnancy related 
care 
(If male, enter 000.) 

 

 A9c. A dentist or optician for a routine check-up or exam 
 

 

 A9d. A doctor, emergency room, or clinic for urgent care treatment (for 
example, because of new symptoms, an accident, or something 
else unexpected) 

 

 A9e. A doctor, hospital, clinic, orthodontist, or ophthalmologist for 
scheduled treatment or surgery 

 

  A9f. A psychiatrist, psychologist, or other mental health professional 
 

 

 
 
 A10. How many nights did you stay in a hospital during the past 12 months (not including nights associated 

with childbirth)? 

 
 

Number of nights (000-365) 
 

 
 
A10a. (Women Only)  How many nights did you stay in a hospital during the past 12 months for nights 

associated with childbirth?  (If male, enter 000.) 

 
 

Number of nights (000-365) 
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B.   YO U R  WO R K

 
 
 
 B1. Please choose the category that best describes your main job.  If none of the categories fits you exactly, 

please respond with the closest category to your experience.  (Select only one.) 

 
 Executive, administrator, or senior manager  

  (e.g., CEO, sales VP, plant manager) 
 

 Professional  
  (e.g., engineer, accountant, systems analyst) 

 
 Technical support  

  (e.g., lab technician, legal assistant, computer programmer) 
 

 Sales  
  (e.g., sales representative, stockbroker, retail sales) 

 
 Clerical and administrative support  

  (e.g., secretary, billing clerk, office supervisor) 
 

 Service occupation  
  (e.g., security officer, food service worker, janitor) 

 
 Precision production and crafts worker  

  (e.g., mechanic, carpenter, machinist) 
 

 Operator or laborer  
  (e.g., assembly line worker, truck driver, construction worker) 
 

 
 
 B2. How many people do you personally supervise on your job?  

(If more than 97, enter 97.) 

 
 

 Number of people (00-97) 
 

 
 
 
 B3. About how many hours altogether did you work in the past 7 days?  

(If more than 97, enter 97.) 

 
 

 Number of hours (00-97) 
 

 
 
 
 B4. How many hours does your employer expect you to work in a typical 7-day week?  

(If it varies, estimate the average.  If more than 97, enter 97.)  

 
 

 Number of hours (00-97) 
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 B5. Now please think of your work experiences over the past 4 weeks (28 days).  In the spaces provided 

below, write the number of days you spent in each of the following work situations. 

 
  In the past 4 weeks (28 days), how many days did you... 

 

 Number of days
(00-28) 

 B5a. ...miss an entire work day because of problems with your physical or mental health? 
(Please include only days missed for your own health, not someone else’s health.) 

 

 B5b. ...miss an entire work day for any other reason (including vacation)? 
 

 

 B5c. ...miss part of a work day because of problems with your physical or mental health? 
(Please include only days missed for your own health, not someone else’s health.) 

 

 B5d. ...miss part of a work day for any other reason (including vacation)? 
 

 

 
 
 
 
 
 
 
 
 
 B6. About how many hours altogether did you work in the past 4 weeks (28 days)?  (See examples below.) 

 
 

 Number of hours in the past 4 weeks (28 days) 
 

 
 
  
 
 

 
Examples for Calculating Hours Worked in the Past 4 Weeks 

 
 40 hours per week for 4 weeks = 160 hours 
 35 hours per week for 4 weeks = 140 hours 
 40 hours per week for 4 weeks with 2 8-hour days missed = 144 hours 
 40 hours per week for 4 weeks with 3 4-hour partial days missed = 148 hours 
 35 hours per week for 4 weeks with 2 8-hour days missed and 3 4-hour partial days missed = 112 hours 
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 B7. Did you have any of the following experiences at work in the past 4 weeks (28 days)? 

 

 Yes No 

 B7a. Any special work success or achievement?   

 B7b. Any special work failure?   

 B7c. An accident that caused either damage, work delay, a near miss, or a 
safety risk? 

  

 
  B7d.   If you answered "Yes" to any of the questions B7a, B7b, or B7c, please describe what happened. 

 
 
                                                                                                                                                                            

 
                                                                                                                                                                            

 
                                                                                                                                                                            

 
                                                                                                                                                                            

 
 
 
 
 B8. The next questions are about the time you spent during your hours at work in the past 4 weeks (28 

days).  Select the one response for each question that comes closest to your experience.  

 

 All of the 
time 

Most of the 
time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 B8a. How often was your performance 
higher than most workers on your 
job? 

     

 B8b. How often was your performance 
lower than most workers on your 
job? 

     

 B8c. How often did you do no work at 
times when you were supposed to be 
working? 

     

 B8d. How often did you find yourself not 
working as carefully as you should?      

 B8e. How often was the quality of your 
work lower than it should have 
been? 

     

  B8f. How often did you not concentrate 
enough on your work?      

 B8g. How often did health problems limit 
the kind or amount of work you 
could do? 
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 B9. On a scale from 0 to 10 where 0 is the worst job performance anyone could have at your job and 10 is 

the performance of a top worker, how would you rate the usual performance of most workers in a job 
similar to yours? 

 
 Worst  Top 
Performance  Performance 

0 1 2 3 4 5 6 7 8 9 10 
 

           
 
 
 
 
 B10. Using the same 0-to-10 scale, how would you rate your usual job performance over the past year or two? 

 
 Worst  Top 
Performance  Performance 

0 1 2 3 4 5 6 7 8 9 10 
 

           
 
 
 
 
 B11. Using the same 0-to-10 scale, how would you rate your overall job performance on the days you worked 

during the past 4 weeks (28 days)? 

 
 Worst  Top 
Performance  Performance 

0 1 2 3 4 5 6 7 8 9 10 
 

           
 
 
 
 
 B12. How would you compare your overall job performance on the days you worked during the past 4 weeks 

(28 days) with the performance of most other workers who have a similar type of job? (Select only one.) 

 
  You were a lot better than other workers 
  You were somewhat better than other workers 
  You were a little better than other workers 
 
  You were about average 
 
  You were a little worse than other workers 
  You were somewhat worse than other workers 
  You were a lot worse than other workers 
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C.   DE M O G R A P H I C S

 
C1.  How old are you? 

 
 

 YEARS OLD (00-99) 
 

 
C2.  Are you male or female? 

 
  Male 
  Female 
 
C3.  What is your current marital status? 

 
  Married or Cohabiting 
  Separated 
  Divorced 
  Widowed 
  Never Married 
 
 C4. How many children do you have? 

 
  None 
  One 
  Two 
  Three 

 Four or more 
 
 C5. What is the highest grade or level of school that you have completed? 

 
  8th grade or less 
  Some high school, but did not graduate 
  High school graduate or GED 
  Some college or 2-year degree 
  4-year college graduate 

 More than 4-year college degree 
 
 C6. What is your height? 

 
 

Feet (0-9)                         Inches (00-11) (Please round to the nearest inch) 
 

 
 
 C7. How much do you weigh? 

 
 

 Pounds (Please round to the nearest pound 000-999) 
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 C8. What is your annual income from your job, before taxes? 

 
  $1 - $999  $11,000 - $11,999  $30,000 - $34,999 
  $1,000 - $1,999  $12,000 - $12,999  $35,000 - $39,999 
  $2,000 - $2,999  $13,000 - $13,999  $40,000 - $44,999 
  $3,000 - $3,999  $14,000 - $14,999  $45,000 - $49,999 
  $4,000 - $4,999  $15,000 - $15,999  $50,000 - $74,999 
  $5,000 - $5,999  $16,000 - $16,999  $75,000 - $99,999 
  $6,000 - $6,999  $17,000 - $17,999  $100,000 - $149,999 
  $7,000 - $7,999  $18,000 - $18,999  $150,000 - $199,999 
  $8,000 - $8,999  $19,000 - $19,999  $200,000 - $299,999 
  $9,000 - $9,999  $20,000 - $24,999  $300,000 - $499,999 
  $10,000 - $10,999  $25,000 - $29,999  $500,000 - $999,999 
     $1,000,000 or more 

 
 
 
 
 
 
 
Thank You! You have just completed the [Company] Health and Work Survey.  We appreciate your 
interest and participation in the study, and we thank you for your time and patience. 
 
 
 
 
 
 
 
 
 

Please return the completed survey in the postage-paid envelope to: 
 

DataStat Inc. 
3975 Research Park Drive 

Ann Arbor, MI  48108 
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[Georgia Healthcare Leadership Council/Midwest Business Group 
on Health]  

HEALTH AT WORK SURVEY  

 

Welcome to the [Georgia Healthcare Leadership Council/Midwest Business Group on Health] Health at Work Survey.  
The survey takes approximately 15 minutes to complete.  It would be a great help to us if you took the time to 
participate.  
 
Background: Your company is collaborating with the [Georgia Healthcare Leadership Council/Midwest Business Group 
on Health] and a consortium of researchers from Harvard Medical School, the Institute for Health and Productivity 
Management, and a number of affiliated health research organizations (CorSolutions, DataStat, Galt Associates) in a 
survey about the health and quality of life of working people.  The study is funded by the federal government’s Centers 
for Disease Control (CDC). The survey includes questions about your physical and mental health and about the work 
you do.  We urge you to participate, as the survey results will help your employer design health benefit packages that 
better meet your needs. 
 
 
Confidentiality: Your participation in the survey is strictly voluntary and your responses will be strictly confidential. Your 
employer will never know whether or not you participated. Only researchers in the consortium will have access to the 
anonymous survey responses. Survey results will be reported to employers only in the aggregate. If there were a risk 
of serious harm to yourself or others, we would attempt to get appropriate help.  A secure website is used to 
administer the survey on-line.  
 
Survey instructions: As you answer the questions, please do not use your browser's BACK and FORWARD buttons.  
Please only use the BACK and NEXT buttons below each question to move backward and forward through the survey.  
If you cannot finish all the questions in one sitting, remember to click on the FINISH LATER button and you may finish 
answering the rest of the questions later.  In the unusual event that you receive an error message, the server may be 
temporarily busy. Please wait 60 seconds and press the REFRESH key to continue.  If you encounter any technical 
difficulties with the site, you may contact DataStat's toll free number at 1-800-<NUMBER>.  Please do not contact your 
employer's technical support department.   
 
 
If you want to know more about the survey, you may call our survey firm, DataStat, toll free at 1-800-<NUMBER> 
 
If you are ready to complete the questionnaire right now, please click the NEXT button below. If you want to complete 
the survey at a more convenient time or not to participate at all, click the EXIT button. Thanks very much for your help. 
 
                                           NEXT                                             EXIT 
 

 

 

The Health and Work Survey was developed by the World Health Organization (WHO) as part of the WHO Composite International
Diagnostic Interview (copyright © 2001 by WHO) and is used here with the permission of the World Health Organization 
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A.   YO U R  HE A L T H

 
 
 
 
 
 
 
 
 

 Excellent Very Good Good Fair Poor 

A1.    In general, how would you rate your 
overall health now?      

A2.   In general, how would you rate your 
overall mental health now?      

 
 
A3. Do you have any of the following conditions?  If your answer is YES, mark whether you never, previously, or 

currently receive professional treatment.  (Professional treatment is any treatment supervised by a health 
professional.) If you are unsure if you have a condition, please mark the NO response option. 

 

 
NO, I 
don't 

have this 
condition 

YES, but I never 
received 

professional 
treatment 

YES, I previously 
received (but don't 
currently receive) 

professional treatment 

YES, and I currently 
receive 

professional 
treatment 

A3a.  Arthritis?      

A3b.  Chronic back/neck 
pain?     

A3c.  Migraine headaches?     

A3d.  Other frequent or 
severe headaches?     

A3e.  Any other chronic 
pain?     

A3f.   High blood pressure 
or hypertension?     

A3g.  Congestive heart 
failure?     

A3h.  Coronary heart 
disease?     

A3i.   High blood 
cholesterol?     
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CHECKPOINT: If R HAS ARTHRITIS (A3a = ANY OF THE THREE “YES” RESPONSES), GO TO A4. OTHERWISE, 
GO TO A7. 
 
A4.   You mentioned having arthritis. Most people with arthritis have osteoarthritis, which is caused by the 

cartilage in joints wearing down until bones rub against each other and cause pain. When a doctor tells you 
that you have “arthritis,” he means osteoarthritis unless he explicitly says otherwise. The other kind of 
arthritis is rheumatoid arthritis. This is a relatively rare auto-immune disease that causes inflammation of the 
tissues that line joints. Rheumatoid arthritis usually begins in early adulthood. With these definitions in 
mind, which of the two do you have: osteoarthritis or rheumatoid arthritis?  

 
 Osteoarthritis  
 Rheumatoid Arthritis  

 
 
A5. Think about the pain you felt due to your arthritis during the past 4 weeks (28 days).  How much pain did you 

have… 

 None Mild Moderate Severe Extreme 

A5a. …when walking on a flat surface?      

A5b. …when going up or down stairs?      

A5c. …at night while in bed (i.e., pain that 
disturbs your sleep)?      

A5d. …when sitting or lying?      

A5e. …when standing upright?      

 
 
 
 
A6. Think about the difficulty you had in doing the following daily physical activities due to arthritis during the 

past 4 weeks (28 days).  (By “difficulty,” we mean your ability to move around and to look after yourself.)  
How much difficulty did you have… 

 

 None Mild Moderate Severe Extreme 

A6a. …when walking up stairs?      

A6b. …while standing?      

A6c. …when walking on a flat surface?      

A6d. …when putting on your socks or panty 
hose or stockings?      

A6e. …while sitting?      

 
 
 

42



A7. Do you have any of the following conditions?  If your answer is YES, mark whether you never, previously, 
or currently receive professional treatment.  (Professional treatment is any treatment supervised by a 
health professional.) If you are unsure if you have a condition, please mark the NO response option. 

 
NO, I 
don't 

have this 
condition 

YES, but never 
received 

professional 
treatment 

YES, previously received 
(but don't currently 

receive) professional 
treatment 

YES, and I currently 
receive professional 

treatment 

A7a. An ulcer in your 
stomach or intestine?     

A7b. Either frequent 
diarrhea or frequent 
constipation? 

    

A7c. Frequent nausea, gas, 
or indigestion?     

A7d. Chronic heartburn or 
GERD?     

A7e. Seasonal allergies or 
hay fever?     

A7f. Asthma?     

A7g. Chronic bronchitis or 
emphysema?     

A7h. Chronic Obstructive 
Pulmonary Disease?     

A7i. Urinary or bladder 
problems?     

A7j. Diabetes?     

A7k. Chronic sleeping 
problems?     

A7l. Chronic fatigue or low 
energy?     

A7m. Osteoporosis?     

A7n. Multiple Sclerosis?     

A7o. Skin cancer?     

A7p. Any other kind of 
cancer?     

A7q. Anxiety disorder?     

A7r. Depression?     

A7s. Any other emotional 
problem?     

A7t. Substance problems 
(drugs or alcohol)?     
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CHECKPOINT: If R HAS DIABETES (A7J = ANY OF THE THREE “YES” RESPONSES), GO TO A8. OTHERWISE, 
GO TO A14. 
 
 
A8.  You mentioned having diabetes. How old were you when you were first diagnosed with diabetes? 
 
          

      Age (00-99) 
 
 
A9.  Which of the following things do you do to control your diabetes: 
 

 Yes No 

A9a.   Do you exercise?   

A9b.     Do you have a special diet?   

A9c.     Do you take insulin?   

A9d.     Do you take prescription pills or 
medications   

 
A10.  How often do you check your urine? 
 

  More than once a day  
  Once a day 
  Most days   
  Several days a week 
 One or two days a week 
 Several days a month 
 One or two days a month 
 Less than once a month 
 Never 

 
 
A11. How often do you check your blood? 
 

  More than once a day  
  Once a day 
  Most days   
  Several days a week 
 One or two days a week 
 Several days a month 
 One or two days a month 
 Less than once a month 
 Never 

44



 
A12. Have you ever had any of the following problems because of your diabetes? 
 

 Yes No 

A12a.   Circulation problems in your legs?   

A12b.   Foot ulcers?   

A12c.   Vision problems?   

A12d.   An amputated limb?   

 
 
A13. How many times in the past 12 months did you see each of the following kinds of doctors because of 

your diabetes? 
 

 Number of 
Times (00-99) 

A13a.   A foot doctor? 
 

 

A13b.   An eye doctor? 
 

 

A13c.   An endocrinologist? 
 

 

A13d.   Any other medical doctor? 
 

 

 
 
 
A14.  (Women Only)  Are you currently pregnant? 

 
 Yes 
 No 
 Not Sure 
 I am male 

 
 
A15. Do you smoke cigarettes? 
 

  Currently   
  Ex-smoker  GO TO A16 
  Only smoked a few times  GO TO A16   
  Never  GO TO A16 

 
 
A15a.  How many cigarettes do you smoke a day? 

 
  10 or less 
  11 – 20 
  21 – 30 
  31 or more 
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A15b.  How soon after you wake do you smoke your first cigarette? 

 
  Within 5 minutes 
  6-30 minutes 
  31-60 minutes 
  After 60 minutes 

 
 

A15c.  Which cigarette would you hate most to give up? 
 

  The first one in the morning 
  All others 

 
 

A15d.   Do you find it difficult to refrain from smoking in places where it is forbidden, such as the library, theater, 
or doctor's office? 
   

  Yes 
  No 

 
  

A15e.  Do you smoke more frequently during the first hours after waking than the rest of the day? 
 

  Yes 
  No 

 
 

A15f.  Do you smoke when you are so ill that you are in bed most of the day? 
 

  Yes 
  No 
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A16.  How often do you usually have at least one drink of alcohol?   
 

 
  Nearly everyday 
  Several days per week 
  1-2 days a week 
  1-3 days a month 
 Less than once a month 
 Never  GO TO A17 

 
 
 
 
 

 
A16a.  On the days you drink, about how many drinks do you usually have per day?   

 
  1-2 drinks 
  3-4 drinks 
  5-10 drinks 
  10+ drinks 

 
 
 
 
 
 

A16b. How often do you drink 5 or more drinks per day? 
 
 

   Nearly everyday 
   Several days a week 
   1-2 days a week 
   1-3 days a month 
   Less than once a month  
  Never 

 
 
 
 
 
A17.  Some people have times lasting several days or longer when they feel much more excited, full of energy, 

or hyper than usual. Their minds go fast. They sometimes talk a lot more than usual or they are very 
restless or they are unable to sit still. They sometimes do things that are unusual for them, such as 
driving too fast or spending too much money.  Have you ever had times like this in your life?  

 
 Yes  
 No  GO TO A21   
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A18.    During the times you felt much more excited, full or energy, or hyper than usual, how often did you… 
 

 All of the 
time 

Most of the 
time 

Some of 
the time 

A little of 
the time 

None of 
the time 

A18a.  … feel so good or so hyper that 
people thought you were not your 
normal self? 

     

A18b.   …feel so hyper that you got into 
trouble?       

A18c.  … sleep much less than usual 
without missing it?      

A18d.  …have thoughts race through your 
head so much that you couldn’t slow 
your mind down?  

     

A18e.  … have much more energy than 
usual?       

A18f.   … have problems because of these 
experiences – like getting into 
arguments, being unable to work, 
having family problems, having 
money problems, or having legal 
problems?  

     

 
    
 
 
CHECKPOINT: If R RESPONDED “NONE OF THE TIME” TO A18f, GO TO A21. OTHERWISE, GO TO A19. 
 
A19.  How serious were these problems at their worst – would you say minor, moderate, serious, or very 

serious?  
 

  Minor 
  Moderate 
  Serious 
  Very Serious 

 
 
 
 
A20.  About how many weeks out of 52 in the past year did you have an episode of feeling much more excited, 

full of energy, or hyper than usual with some of the other problems that we just reviewed? You can use 
any number between 0 and 52 to answer.       

 
 
       Number of weeks (00-52) 
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A21.    The next questions are about problems you may have with attention or concentration. 
 
 Never Rarely Sometimes Often Very Often 

A21a. How often do you have trouble 
wrapping up the final details of a 
project, once the challenging parts 
have been done? 

     

A21b.   How often do you have difficulty 
getting things in order when you 
have to do a task that requires 
organization? 

     

A21c.  How often do you have problems 
remembering appointments or 
obligations? 

     

A21d.   When you have a task that requires 
a lot of thought, how often do you 
avoid or delay getting started? 

     

A21e.  How often do you fidget or squirm 
with your hands or feet when you 
have to sit down for a long time? 

     

A21f.  How often do you feel overly active 
and compelled to do things, like you 
were driven by a motor? 

 
     

 
 
A22.   The next questions are about how often you got tired over the past twelve months. How often did you 

become very tired, weak, or exhausted while performing each of the following kinds of activities? 
 
 Never Rarely Sometimes Often Very Often 

 A22a. ...minor everyday physical tasks 
like working, shopping, 
housekeeping, and walking? 

     

 A22b. …minor everyday mental tasks like 
reading, writing, and doing 
paperwork? 

     

 
 
CHECKPOINT: IF R checked “SOMETIMES,” “OFTEN,” or “VERY OFTEN” TO ONE OR BOTH OF A22a or A22b, 
GO TO A23. OTHERWISE, GO TO A24.  
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A23.     During the times you became very tired while performing minor everyday tasks, what would happen 

when you tried to rest or relax? Would you… 
 

  …fully regain your energy and strength?  GO TO A24 
  …still feel tired or weak? 

 
 
 
 
 
 

A23a.    When this problem was most severe over the past 12 months, how often did you get tired? 
 
 

   Nearly everyday 
   Several days a week 
   1-2 days a week 
   1-3 days a month 
   Less than once a month  

 
 
 
 
 
 

A23b.    How often were you too tired to carry out your daily activities?   
 

  Never  
  Rarely  
  Sometimes 
  Often 
  Very often 

 
 
 
 
 

A24. During the past twelve months, have you had at least one week each month when you had frequent pain 
or discomfort in your stomach or lower abdomen that was relieved when you had a bowel movement?   

 
  No 
  Yes, but I never received any professional treatment 
  Yes, I previously received (but don’t currently receive) professional treatment 
  Yes, and I currently receive professional treatment 
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A25. The next few questions are about problems with your sleep.  During the past twelve months, how many 

weeks did you have problems … 
 

 0 
Weeks 

1-2 
Weeks 

3-4 
Weeks 

5-8 
Weeks 

 
9-12 

Weeks 
 

13-26 
Weeks 

27-51 
Weeks 

52 
Weeks 

A25a.   …getting to sleep, when 
nearly every night it took 
you two hours or longer 
before you could fall 
asleep? 

        

 A25b. …staying asleep, when 
you woke up nearly every 
night and took an hour or 
more to get back to sleep? 

        

A25c.   …waking too early, when 
you woke up nearly every 
morning at least two 
hours earlier than you 
wanted to? 

        

A25d.   …feeling sleepy during the 
day?         

 
 
 
 
A26.   Have you ever had surgery on the stomach or esophagus (food pipe)?   
 

 Yes 
  No 

 
 
A26a.  Have you had a burning pain or discomfort behind the breast bone in your chest (HEARTBURN) in the last 

year? (Please do not count pain in your stomach or pain from heart trouble.) 
 

  Yes 
   No  GO TO 27a 

 
 

 
A26b.   How many times have you had heartburn in the last year? 
 
 

   Daily 
   Several times a week 
   About once a week 
   About once a month 
   Less than once a month  
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A26c.  How bad is your heartburn usually? 

 
   Mild – can be ignored if I don't think about it 
   Moderate – cannot be ignored, but does not affect my life-style 
   Severe – affects my life-style 
   Very severe – markedly affects my life-style 

         
 
 
 
 
A27a.  Have you had a bitter or sour tasting fluid coming up into your throat or mouth (ACID REGURGITATION) 

in the last year? 
 

  Yes 
   No  GO TO A28   

 
 
 
 
 
A27b.  How many times have you had acid regurgitation in the last year? 
 
 

   Daily 
   Several times a week 
   About once a week 
   About once a month 
   Less than once a month 

 
 
 
 
 

 
A27c.  How bad is your acid regurgitation usually? 
 

   Mild – can be ignored if I don't think about it 
   Moderate – cannot be ignored, but does not affect my life-style 
   Severe – affects my life-style 
   Very severe – markedly affects my life-style 
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A28.  In the past 6 months, how often have you taken each of the following types of medication for heartburn 

or acid regurgitation?  
 

 
 Daily Weekly Monthly Never 

A28a.   Over-the-counter Antacids (For 
example: Gaviscon, Rolaids, 
Mylanta, Maalox, Tums, Gelusil, 
Amphogel, Di-Gel, Titralac etc.) 

    

A28b. Over-the-counter acid blockers 
(For example: Pepcid AC, 
Pepcid Complete, Prilosec OTC, 
Tagamet HB 200, Axid AR, 
Zantac 75, Zantac 150)  

    

A28c.   Any of the following prescription 
medications: Zantac/Zantac 
Efferdose (ranitidine), Tagamet 
(cimetidine), Axid (nizatidine), or 
Pepcid/Pepcid RPD (famotidine) 

    

A28d.   Any of the following prescription 
medications: Nexium 
(esomeprazole magnesium), 
Protonix (pantaprozole sodium), 
Aciphex (rabeprazole sodium), 
Prevacid (lansoprazole), Prilosec 
(omeprazole), Zegerid 
(omeprazole), or generic 
omeprazole 

    

A28e.   The following prescription 
medication: Reglan 
(metoclopramide), Urecholine 
(bethanechol) 

    

 
 
 

A29.  About how many times in the past twelve months did you have an attack of anger when all of a sudden 
you lost control and broke or smashed something worth more than a few dollars? 

 
 
          Number of Times (000-999) 
 
 
 

A30.     About how many times in the past twelve months did you have an attack of anger when all of a sudden 
you lost control and threatened, hit, or hurt someone?   

 
          

        Number of Times (000-999) 
 
 

A31.  In the past 12 months, how many accidents, injuries, or poisonings did you have that required medical 
attention? 

 
 
          Number of accidents (000-999) 
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CHECKPOINT: IF NO ACCIDENTS IN A31, GO TO A32. OTHERWISE, GO TO A31a 
 
 
A31a. About how many days of work did you miss in the past 12 months because of a work related accident, 

injury, or poisoning? (If less than 1 day, enter 000.) 

 
 

 Number of days (000-365) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
A31b.  Which of the conditions on this list resulted from your most recent accident, injury, or poisoning? Please 

check all that apply.   
   
  Broken or dislocated bones 
  Sprain, strain, or pulled muscle 
  Cuts, scrapes, or puncture wounds 
  Head injury, concussion 
  Bruise, contusion, or internal bleeding 
  Burn, scald 
  Poisoning from chemicals, medicines, or drugs 
  Other, please describe: _________________________________________________________ 
  
 _________________________________________________________________________________ 

 
 
 
A31c. What caused that most recent accident, injury, or poisoning? Briefly describe what you were doing and 

what happened. (For example, fell down while playing basketball and sprained ankle.) 
 
 _____________________________________________________________________________________ 
 
 _____________________________________________________________________________________ 
 
 _____________________________________________________________________________________ 
 
 
 
A31d.  In what month did the most recent accident, injury, or poisoning occur? 
  
 __________ (month) 
 
 
 
 
A32.  In the past 12 months, how many work-related accidents did you have that either damaged company 

property, led to a work delay, or otherwise had a financial cost to your company? 
  
  
   Number of accidents (000-999) 54



 
 
CHECKPOINT: IF NO ACCIDENTS IN A32, GO TO A33. OTHERWISE, GO TO A32a 
 
 
 
A32a. What is your best estimate of the financial loss to your company caused by your accident(s) over the past 

12 months? 
 
 $________ (dollar amount) 
 
 
A33. During the past 4 weeks (28 days), how much were you bothered by each of the following conditions? 

 
 Not at all A little Some A lot 

A33a.  Feeling dizzy     

A33b. Feeling tired or having low energy      

A33c. Trouble sleeping      

A33d. Headaches      

A33e. Back or neck pain      

A33f. Pain in your arms, legs, or joints 
(knees, hips, etc.)     

A33g. Muscle soreness     

A33h. Watery eyes, runny nose, or stuffy 
head     

A33i. Cough or sore throat     

A33j. Fever, chills, or other cold/flu 
symptoms     

A33k. Constipation, loose bowels, or 
diarrhea     

A33l. Nausea, gas, or indigestion     
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 A34. During the past 4 weeks (28 days), how much of the time did you feel... 

 

 All of the 
time 

Most of the 
time 

Some of 
the time 

A little of 
the time 

None of 
the time 

A34a. ...so sad nothing could cheer you 
up?      

A34b. ...nervous?      

A34c. ...restless or fidgety?      

A34d. ...hopeless?      

A34e. ...that everything was an effort?      

A34f. ...worthless?      

A34g.  …unable to relax?      

A34h.  …impatient or irritable?      
 
 
 A35. How many times did you see each of the following types of professionals in the past 12 months?  Include 

only visits regarding your own health, not visits when you took someone else to be examined.  

 

Example: If you visited a dentist 2 times in the past year and an optician once, your answer to A29c would be 003. 

 
 

 Number of times 
(000-365) 

A35a. A doctor, hospital, or clinic for a routine physical check-up or gynecological 
exam (not counting pregnancy related care) 

 

A35b. (Women Only)  A doctor, hospital, or clinic for pregnancy related care 
(If male, enter 000.) 

 

A35c. A dentist or optician for a routine check-up or exam 
 

 

A35d. A doctor, emergency room, or clinic for urgent care treatment (for example, 
because of new symptoms, an accident, or something else unexpected) 

 

A35e. A doctor, hospital, clinic, orthodontist, or ophthalmologist for scheduled 
treatment or surgery 

 

A35f. A psychiatrist, psychologist, or other mental health professional 
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A36.  How many nights did you stay in a hospital during the past 12 months (not including nights associated 
with childbirth)? 

 
 

Number of nights (000-365) 
 

 
 
A36a.  (Women Only)  How many nights did you stay in a hospital during the past 12 months for nights 

associated with childbirth?  (If male, enter 000.) 

 
 

Number of nights (000-365) 
 

 
 
NOTE: THE FOLLOWING QUESTION WILL BE DELETED FOR SOME COMPANIES AND THE OPTIONS MODIFIED 
FOR OTHERS.   
 
A37.    What is the name of your health plan(s)? (Please refer to your Health Plan Card. Check all that apply.) 

 
  Local List #1 
  Local List #2 
  Local List #3 
  Local List #4 
  Local List #5 
 Local List #6 
  Local List #7 
  Local List #8 
 Local List #9 
  Some other plan (Please print the name of the plan) 

 
 

 
 
 
A38.    It would greatly help our research if we could merge your questionnaire responses with your health plan's 

computerized records of your medical and pharmacy claims. This would allow us to examine the 
comparative effects of different treated health problems on employees. All records will be kept strictly 
confidential and will be used only by the project researchers from Harvard Medical School and 
CorSolutions to carry out aggregated analyses. Can we have your permission to use your claims records 
in this way?  

 
  Yes 
  No   GO TO B1 

 
 
 
 
A38a.  We will need your health plan identification number to link your questionnaire responses to your medical 

and pharmacy claims records.  
 

__ __ __ __ __ __ __ __ __ __ __ 
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B.   YO U R  WO R K

 
 
 
B1.  Please choose the category that best describes your main job.  If none of the categories fits you exactly, 

please respond with the closest category to your experience.  (Select only one.) 
 
 

 Executive, administrator, or senior manager  
  (e.g., CEO, sales VP, plant manager) 

 
 Professional  

  (e.g., engineer, accountant, systems analyst) 
 

 Technical support  
  (e.g., lab technician, legal assistant, computer programmer) 

 
 Sales  

  (e.g., sales representative, stockbroker, retail sales) 
 

 Clerical and administrative support  
  (e.g., secretary, billing clerk, office supervisor) 

 
 Service occupation  

  (e.g., security officer, food service worker, janitor) 
 

 Precision production and crafts worker  
  (e.g., mechanic, carpenter, machinist) 

 
 Chemical/Production Operator  

  (e.g., shift supervisors and hourly employees) 
 

 Laborer     
  (e.g., truck driver, construction worker) 
 
 
 
 

 
 
B2.  Is your work schedule best described as a regular schedule (roughly the same hours every day), a rotating 

schedule (e.g., working a day shift some days and a night shift other days), or an irregular schedule (e.g., 
unpredictable hours controlled by situations or workload)? 

 
  Regular schedule  GO TO B4 
  Rotating schedule 
  Irregular schedule 
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B3.  What percent of your total work hours in an average week are in each of the following times of day? (The 

sum should add up to 100%) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHECKPOINT: GO TO B6 IF RESPONDENT ANSWERED B3 
 
B4.  What time do you usually begin work?  
  ***create dropdown that begins at midnight 
 
B5.  What time do you usually end work? 
  ***create drop down that begins at midnight 
 
 
B6. How many people do you personally supervise on your job?  

(If more than 97, enter 97.) 

 
 

 Number of people (00-97) 
 

 
 
 
B7. About how many hours altogether did you work in the past 7 days?  

(If more than 97, enter 97.) 

 
 

 Number of hours (00-97) 
 

 
 
 
B8. How many hours does your employer expect you to work in a typical 7-day week?  

(If it varies, estimate the average.  If more than 97, enter 97.)  

 
 

 Number of hours (00-97) 
 

 

 % 

Morning (6:00AM-12:00PM) ___ 

Afternoon (12:00PM-6:00PM) ___ 

Evening (6:00PM-12:00AM) ___ 

Nights (12:00AM-6:00AM) ___ 

Total 100 

59



 
 B9. Now please think of your work experiences over the past 4 weeks (28 days).  In the spaces provided 

below, write the number of days you spent in each of the following work situations. 

 
  In the past 4 weeks (28 days), how many days did you... 

 

 Number of days
(00-28) 

 B9a. ...miss an entire work day because of problems with your physical or mental 
health? (Please include only days missed for your own health, not someone else’s 
health.) 

 

B9b. ...miss an entire work day for any other reason (including vacation)? 
 

 

B9c. ...miss part of a work day because of problems with your physical or mental 
health? (Please include only days missed for your own health, not someone else’s 
health.) 

 

B9d. ...miss part of a work day for any other reason (including vacation)? 
 

 

B9e. ...come in early, go home late, or work on your day off? 
 

 

 
 

CHECKPOINT: IF R HAS NOT MISSED AN ENTIRE DAY OR A PARTIAL DAY (R ANSWERED “00” FOR ALL 
QUESTIONS IN B9 SERIES) GO TO B11. OTHERWISE GO TO B10. 

 
 

B10. Think of all the days in the past four weeks (28 days) when you missed either a full day of work or a partial 
day of work. Count partial days as whole days. 

 
How many of these days did you … 

 Number of days
(00-28) 

B10a.  …not receive pay? 
 

 

B10b.  …get paid as part of regular salary 
 

 

B10c.  …use earned sick leave (while receiving regular pay) 
 

 

B10d.  …use earned vacation time (while receiving regular pay) 
 

 

B10e.  …get paid as short-term or long-term disability 
 

 

B10f.  …get paid as a result of an injury at work 
 

 

TOTAL (The sum of the numbers in B10a-B10f should equal the total number of days you 
missed work in the past 28 days.) 
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 B11. About how many hours altogether did you work in the past 4 weeks (28 days)?  (See examples below.)  

 
 

 Number of hours in the past 4 weeks (28 days) 
 

 
 
 
 
B11a.  In the past 4 weeks (28 days), did you have any special work success or achievement? 
   

  Yes 
  No   GO TO B12a 

 
 
B11b.   Please describe your special work success or achievement. 
 

                                                                                                                                                                         

 
                                                                                                                                                                           

 
 
B12a.  In the past 4 weeks (28 days), did you have any special work failure? 
   

  Yes 
  No   GO TO B13 

 
 
B12b.   Please describe your special work failure. 
 

                                                                                                                                                                         

 
                                                                                                                                                                         

 
 
  
 
 
 

 
Examples for Calculating Hours Worked in the Past 4 Weeks 

 
 40 hours per week for 4 weeks = 160 hours 
 35 hours per week for 4 weeks = 140 hours 
 40 hours per week for 4 weeks with 2 8-hour days missed = 144 hours 
 40 hours per week for 4 weeks with 3 4-hour partial days missed = 148 hours 
 35 hours per week for 4 weeks with 2 8-hour days missed and 3 4-hour partial days missed = 112 hours 
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 B13. The next questions are about the time you spent during your hours at work in the past 4 weeks (28 days).  
Select the one response for each question that comes closest to your experience. 

 

 All of the 
time 

Most of the 
time 

Some of 
the time 

A little of 
the time 

None of 
the time 

 B13a. How often was your performance 
higher than most workers on your 
job? 

     

 B13b. How often was your performance 
lower than most workers on your 
job? 

     

 B13c. How often did you do no work at 
times when you were supposed to be 
working? 

     

 B13d. How often did you find yourself not 
working as carefully as you should?      

 B13e. How often was the quality of your 
work lower than it should have 
been? 

     

 B13f. How often did you not concentrate 
enough on your work?      

 B13g. How often did health problems limit 
the kind or amount of work you 
could do? 
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 B14. On a scale from 0 to 10 where 0 is the worst job performance anyone could have at your job and 10 is the 

performance of a top worker, how would you rate the usual performance of most workers in a job similar 
to yours? 

 
 Worst  Top 
Performance  Performance 

0 1 2 3 4 5 6 7 8 9 10 
 

           
 
 
 
 
 B15. Using the same 0-to-10 scale, how would you rate your usual job performance over the past year or two? 

 
 Worst  Top 
Performance  Performance 

0 1 2 3 4 5 6 7 8 9 10 
 

           
 
 
 
 
 B16. Using the same 0-to-10 scale, how would you rate your overall job performance on the days you worked 

during the past 4 weeks (28 days)? 

 
 Worst  Top 
Performance  Performance 

0 1 2 3 4 5 6 7 8 9 10 
 

           
 
 
 
 
 B17. How would you compare your overall job performance on the days you worked during the past 4 weeks 

(28 days) with the performance of most other workers who have a similar type of job? (Select only one.) 

 
  You were a lot better than other workers 
  You were somewhat better than other workers 
  You were a little better than other workers 
 
  You were about average 
 
  You were a little worse than other workers 
  You were somewhat worse than other workers 
  You were a lot worse than other workers 
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C.   DE M O G R A P H I C S

 
C1.  How old are you? 

 
 

 YEARS OLD (00-99) 
 

 
 
C2.  Are you male or female? 

 
  Male 
  Female 
 
C3.  What is your current marital status? 

 
  Married or Cohabiting 
  Separated 
  Divorced 
  Widowed 
  Never Married 
 
 C4. How many children do you have? 

 
  None 
  One 
  Two 
  Three 
  Four or more 
 
 C5. What is the highest grade or level of school that you have completed? 

 
  8th grade or less 
  Some high school, but did not graduate 
  High school graduate or GED 
  Some college or 2-year degree 
  4-year college graduate 
  More than 4-year college degree 
 
 
C6.  What is your height? 

 
 

 FEET (0-9)                          Inches (00-11) (Please round to the nearest inch) 
 

 
C7.  How much do you weigh? 

 
 

             Pounds (Please round to the pound 000-999) 
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 C8. What is your annual income from your job, before taxes? 

 
  $1 - $999  $11,000 - $11,999  $30,000 - $34,999 
  $1,000 - $1,999  $12,000 - $12,999  $35,000 - $39,999 
  $2,000 - $2,999  $13,000 - $13,999  $40,000 - $44,999 
  $3,000 - $3,999  $14,000 - $14,999  $45,000 - $49,999 
  $4,000 - $4,999  $15,000 - $15,999  $50,000 - $74,999 
  $5,000 - $5,999  $16,000 - $16,999  $75,000 - $99,999 
  $6,000 - $6,999  $17,000 - $17,999  $100,000 - $149,999 
  $7,000 - $7,999  $18,000 - $18,999  $150,000 - $199,999 
  $8,000 - $8,999  $19,000 - $19,999  $200,000 - $299,999 
  $9,000 - $9,999  $20,000 - $24,999  $300,000 - $499,999 
  $10,000 - $10,999  $25,000 - $29,999  $500,000 - $999,999 
     $1,000,000 or more 
 

 
C9.  We plan to repeat this survey annually to monitor change in the health of respondents. We need 

you to generate a private identification code that can be used to link survey responses over years. 
For that purpose, please tell me the following:  

 
  

C9a. The first four letters of your mother's maiden name:  
 
  
 
 

 C9b. The last four number of your social security number: 
 
 
 
 
That completes the survey. Thanks very much for your participation.  
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Please return the completed survey in the postage-paid envelope to: 
 

DataStat Inc. 
3975 Research Park Drive 

Ann Arbor, MI  48108 

66



The World Health Organization Health and
Work Performance Questionnaire (HPQ)

Ronald C. Kessler, PhD
Catherine Barber, MPA
Arne Beck, PhD
Patricia Berglund, M.BA
Paul D. Cleary, PhD
David McKenas, MD
Nico Pronk, PhD
Gregory Simon, MD
Paul Stang, PhD
T. Bedirhan Ustun, MD
Phillip Wang, MD, ScD

This report describes the World Health Organization Health and
Work Performance Questionnaire (HPQ), a self-report instrument
designed to estimate the workplace costs of health problems in terms of
reduced job performance, sickness absence, and work-related accidents-
injuries. Calibration data are presented on the relationship between
individual-level HPQ reports and archival measures of work perfor-
mance and absenteeism obtained from employer archives in four groups:
airline reservation agents (n � 441), customer service representatives
(n � 505), automobile company executives (n � 554), and railroad
engineers (n � 850). Good concordance is found between the HPQ and
the archival measures in all four occupations. The paper closes with a
brief discussion of the calibration methodology used to monetize HPQ
reports and of future directions in substantive research based on the
HPQ. (J Occup Environ Med. 2003;45:156–174)

I nterest in the social consequences of
illness has broadened in the past
decade as epidemiologists have
joined health economists and health
services researchers to devise meth-
ods that rationalize the allocation of
health care resources.1,2 Research
showing that untreated and under-
treated health problems exact sub-
stantial personal costs from the indi-
viduals who experience them as well
as from their families, employers,
and communities has been a central
part of this work.3,4 Among the most
important of these results have been
those concerning the workplace costs
of illness from the perspective of the
employer.5,6 These costs have enor-
mous implications for the economy.
For example, a recent analysis esti-
mated that depression causes an an-
nual loss of $33 billion in work
absenteeism in the U.S.7 Given the
low rate of depression treatment8 and
the fact that treatment substantially
improves role functioning among
people with depression,9,10 such data
suggest that it might be cost-
effective for employers to increase
the proportion of depressed workers
who receive treatment.11 Similar ar-
guments have been made for a num-
ber of other illnesses,12–14 the notion
being that targeted expansion of em-
ployee health care benefits, including
an outreach component, can repre-
sent an investment opportunity for
employers.

Only a small minority of employ-
ers has as yet been convinced of the
business case for targeted investment
in employee health care. This is
partly a result of the absence of data
to evaluate the indirect costs of un-
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treated and under-treated health
problems in the workplace. Employ-
ers who have access to integrated
databases on medical expenditures,
pharmacy expenditures, workplace
injuries, and disability can go part
way to resolve this problem, as such
databases can be used to evaluate the
effects of changes in health plan
benefits over time on a number of
important employer costs.15 How-
ever, even completely integrated da-
tabases typically lack two critical
types of information that are needed
to make a strong business case for
expanded investment in employee
health care. First, few companies
have accurate individual-level job
performance data for most of their
employees. Even basic data on sick-
ness absence are generally available
only for blue-collar and pink-collar
workers, but not for white-collar
workers, whereas data on job perfor-
mance are usually either nonexistent,
superficial, or very difficult to obtain
in machine-readable form. Second,
medical data, when available, typi-
cally focus on treated health prob-
lems. No information is generally
available on untreated health prob-
lems other than in companies that
perform routine physical examina-
tions on all their employees and link
these data with information about job
performance. In the absence of such
linked data files, it is impossible
either to estimate the number of
workers with unmet need for treat-
ment or the effects of untreated
health problems on work perfor-
mance.

Recognizing the need for such
data, a number of health services
researchers have developed self-
report measurement tools to collect
data in employee surveys on un-
treated health problems and work
performance. Although inferior to
objective performance-based mea-
sures, self-report work performance
measures can be extremely useful
when objective measures are un-
available. This is especially true
when the self-report measures are
calibrated against objective measures

in such a way that scores on the
self-report measures can be mean-
ingfully interpreted.

Lynch and Riedel16 recently re-
viewed the most widely used work
performance measures in the litera-
ture. Their review showed that these
measures generally have good inter-
nal consistency reliability and good
face validity, but have not been com-
pared to objective data on work per-
formance either to demonstrate their
validity or to generate calibration
rules. The current report presents
data of this sort for one such self-
report work performance measure,
the World Health Organization’s
(WHO) Health and Work Perfor-
mance Questionnaire (HPQ). Data
are presented from four HPQ calibra-
tion surveys, each carried out in a
separate corporation and focused on
a single type of worker for whom
archival data were available either on
sickness absence, work performance,
or both. The four samples include
reservation agents working for a ma-
jor airline, customer service repre-
sentatives working for a large telecom-
munications company, executives
working for a major automobile man-
ufacturer, and railroad engineers work-
ing for a large railroad company. Data
are presented on the relationships of
individual-level HPQ job performance
measures with archival measures used
by the companies to monitor worker
performance. Data are also presented
on comparisons between individual-
level HPQ absenteeism data and em-
ployer payroll records. The paper
closes with a brief discussion of cali-
bration methodology and future direc-
tions in substantive research based on
the HPQ.

Development of the HPQ

Background
The HPQ was developed as an

expansion of the work role module in
the WHO Disability Assessment
Schedule (WHO-DAS).17 The
WHO-DAS is a self-report measure
of role functioning that was created
by WHO for use in community sur-

veys as well as in intervention stud-
ies aimed at reducing the role impair-
ments associated with untreated or
under-treated health problems. The
full WHO-DAS includes scales of
role functioning in each of the core
domains of the newly revised Inter-
national Classification of Function-
ing,18 whereas the HPQ focuses ex-
clusively on the work role domain.

HPQ development began with a
review of other existing scales, fol-
lowed by pilot interviews, develop-
ment of preliminary questions, sys-
tematic evaluation and refinement of
these questions by experts in survey
question wording using the methods
described by Converse and Presser,19

and additional pilot testing with cog-
nitive debriefing interviews aimed at
detecting and removing ambiguities
in question wording.20 Full-scale pi-
lot surveys were then carried out in
three managed care samples and one
large corporation sample in order to
study the psychometric properties of
the scales and to examine the effects
of various chronic conditions on
HPQ measures of work perfor-
mance.21 The final HPQ, based on all
these earlier studies, was then admin-
istered to the four calibration sam-
ples described in the current report.

The complete text of the HPQ is
posted at: http://www.hcp.med.har-
vard.edu/hpq. Benchmark survey
scores, information on using the
HPQ, and updates of ongoing HPQ
evaluations will be posted on this site
as they become available.

Work Performance
Three outcomes are traditionally

measured in studies conducted by
organizational researchers on the ef-
fects of various workplace produc-
tivity enhancement interventions: ab-
senteeism, work performance, and
job-related accidents.22 We decided
to measure all three of these out-
comes in the HPQ. Work perfor-
mance is obviously the most difficult
of these three to assess. Indeed, the
decision to develop the HPQ was
based largely on our failure to find
an existing self-report measure of
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work performance that met our
needs.

The ideal way to assess work per-
formance, of course, would be by
means of objective performance-
based assessment rather than self-
report. Many employers have devel-
oped assessments of this sort for at
least some of their workers.23,24

However, these systems vary enor-
mously in coverage as well as in
sophistication, making them impos-
sible to use in broad-based studies of
health and work performance. An-
other possibility is to use special
performance-based tests, many of
which have been developed in con-
junction with the Department of La-
bor Occupational Information Net-
work (O*NET) system of job
classification.25 However, these tests
assess ability rather than actual per-
formance on the job, making it im-
possible to evaluate under-perfor-
mance by workers with high native
ability who fail to perform up to their
ability on the job.26 Based on these
considerations, we concluded that
self-report measures are the most
feasible tools for our purposes.

A comprehensive review of the
literature found a number of useful
self-report measures of work perfor-
mance.27–29 The most compelling of
these, however, focused on single
occupations and included questions
that were tailored to the unique de-
mands of those occupations.30 –32

The measure we needed, in compar-
ison, had to be appropriate across the
full range of the occupational spec-
trum. While we found scales of this
sort in our review, they all suffered
from one of three serious problems:
unequal relevance across the full
range of the occupational spectrum;
incomplete coverage of important
performance domains; or lack of
translation rules to link domain-
specific performance measures with
an overall assessment of work per-
formance. These problems are
briefly reviewed in the next four
paragraphs.

The problem of unequal relevance
stems from the difficulty of develop-

ing concrete self-report work perfor-
mance questions that are equally rel-
evant to workers across the full range
of the occupational spectrum. A
number of work performance scales
can be faulted along these lines. The
Work Productivity Scale,33 for ex-
ample, includes questions about put-
ting off business phone calls and
failing to attend business meetings,
whereas the Stanford Presenteeism
Scale34 includes questions about be-
ing cranky with work subordinates
and failing to find new-creative so-
lutions to work problems. These
questions are much more relevant to
white-collar workers than to blue-
collar or pink-collar workers, intro-
ducing a bias into these scales that
can lead to an overestimation of the
prevalence of impaired work perfor-
mance among white-collar workers
compared to other workers. This
bias, in turn, can lead to biased re-
sults suggesting that health problems
have greater effects on white-collar
workers than on other workers and
that the health problems most rele-
vant to the performance of white-
collar workers have greater adverse
effects on work functioning than the
health problems most relevant to the
performance of other workers.

Other measures of work perfor-
mance have been designed explicitly
to overcome the problem of equal
relevance across the occupational
spectrum35,36 by including brief as-
sessments of health-related impair-
ments in each of a wide number of
basic domains of role performance
(eg, mobility, vision and hearing,
fine motor coordination, concentra-
tion, communication). The hope is
that this heterogeneous coverage will
tap the main job demands of workers
in all occupations. However, no sys-
tematic attempt is made in these
scales to assess all the important
domains of work performance that
need to be covered. As a result,
although these scales cover a number
of domains, there is no reason to
believe that the coverage is either
comprehensive or comparable across
all occupations. The depth of this

problem can be seen by examining
the Dictionary of Occupational Titles
(DOT),37 a document prepared by
the Department of Labor (DOL) to
describe the skill sets needed in the
over 22,000 occupations in the U.S.
labor force. Systematic observation
of day-to-day work performance in
each of these occupations by DOL
employees documented over 50 dif-
ferent work performance domains.
No existing work performance scale
either assesses all these domains or
attempts systematically to sample
across these domains.

This problem could be overcome
if a small number of global work
performance domains was isolated
empirically. An early psychometric
analysis designed to search for such
global domains in the DOT yielded
promising results.38 More current
work along the same lines might
evolve from DOL’s new on-line
O*NET system of job classification
(www.onetcenter.org). Indeed, one
goal of the O*NET system is to
assemble a set of objective perfor-
mance-based tests that will cover all
the many different dimensions of
work performance in the O*NET
classification. Self-report measures
already exist for some of the O*NET
dimensions.39,40 It is conceivable
that self-report measures of the other
O*NET dimensions could be devel-
oped. However, a comprehensive set
of such scales, if they were ever
developed, would likely take hours
or even days to administer.

Furthermore, even assuming that
comprehensive O*NET scales could
be developed and used, a final prob-
lem would remain: that no rules exist
to combine the separate domain
scores into an overall measure of
work performance that is valid
across all occupations. Such combi-
nation rules would, at a minimum,
require different weights to be ap-
plied across domains for different
occupations. Health-related difficul-
ties in the domain of unskilled man-
ual labor (eg, digging, lifting, carry-
ing), for example, are presumably
much more impairing to a manual
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laborer than to a lawyer. This differ-
ence would have to be taken into
account in combining domain perfor-
mance scores into an overall work
performance score that applies
equally well to laborers, lawyers, and
to workers in all the thousands of
other occupations in the labor force.
In addition, the correct combination
rules are likely to be quite complex,
involving different domain weights,
nonlinearities, and nonadditivities
for particular occupations or classes
of occupations. It might be possible
to develop such rules by analyzing
extremely large databases containing
the appropriate variables. However,
in the absence of such databases and
such rules, neither of which currently
exists, it is unclear how one could
arrive at a principled basis for com-
bining domain-specific work perfor-
mance scores into a valid overall
assessment of work performance.

Based on these considerations
about the current intractability of the
above problems, we decided to use a
simple self-report global rating scale
to assess work performance in the
HPQ. In this approach, respondents
are asked to rate their overall work
performance during the past four
weeks on a 0-to-10 self-anchoring
scale in which 0 is defined as the
“worst possible work performance” a
person could have on this job and 10
is defined as “top work perfor-
mance” on this job. Our reasoning in
selecting this simple approach was
that workers are in a better position
than researchers to recognize the
work performance domains that are
most relevant to their particular oc-
cupations, to evaluate their recent
performance in these domains, and to
arrive at a rating of their overall
work performance based on this
evaluation.

At the same time, we know from
the methodological literature that re-
sponses to 0-to-10 global rating
scales can be improved by two re-
finements, both of which we used in
the HPQ: decomposition41 and inter-
nal anchoring.20 Decomposition is
one of several strategies that have

been developed by survey methodol-
ogists to facilitate active memory
search in response to complex survey
questions. Research on the cognitive
processes used to arrive at accurate
answers to complex survey questions
shows that active memory search and
review of component experiences
substantially improve response accu-
racy.42 This same research shows,
though, that many respondents give
superficial answers based on general
semantic memories or other response
heuristics because they are unwilling
to engage in serious memory
search.43 Decomposition addresses
this problem by asking preliminary
component questions that force re-
spondents to engage in active mem-
ory search before being asked the
complex question.

Decomposition is used in the HPQ
by asking respondents a series of
questions that require them to review
critical aspects of their work perfor-
mance before assigning themselves a
rating on the global 0-to-10 scale.
Specifically, we ask component
questions about quantity of work
(how often during the recall period:
the respondent’s speed/productivity
of work was lower than expected, the
respondent did no work at times
he/she was expected to be working),
quality of work (how often during
the recall period: the respondent did
not work as carefully as he/she
should, his/her work quality was
lower than expected, he/she was day-
dreaming and not concentrating on
work), interpersonal aspects of work
(how often during the recall period:
the respondent had trouble getting
along with others at work, had diffi-
culty controlling his/her emotions at
work, and avoided interacting with
others at work), special work suc-
cesses, special work failures, and
accidents-injuries. All of these ques-
tions were explicitly designed to be
sufficiently general that they apply to
all occupations, but sufficiently fo-
cused that they facilitate relevant
memory search and review. The
global 0-to-10 scale is administered

only after these memory-priming de-
composition questions are asked.

Internal anchoring is an especially
important strategy to improve the
accuracy of responses to questions
that use self-anchoring response
scales. The issue here is that most
self-anchoring scales define only the
ends of the distribution (eg, 0 defines
the “worst possible performance”
whereas 10 defines the “best possible
performance”), but not intermediate
values, while the vast majority of
respondents rate themselves as hav-
ing values between these extremes
and have no guidelines for selecting
among intermediate values.

Schwarz44 has shown that this
problem can be addressed by rescal-
ing 0-to-10 scales to range from �5
to � 5 with a clear 0 point in the
middle. This rescaling substantially
improves the accuracy of response to
self-anchoring scales in the middle
part of the scale distribution by high-
lighting the midpoint. The difficulty
with this approach in the case of
rating work performance, however,
is that we have no reason to believe
that the performance of the average
worker is at a level halfway between
the theoretical extremes of worst and
best performance. Indeed, our pilot
research found that most workers
report average performance in their
occupation to be substantially above
the midpoint of this range. Based on
this evidence, we designed the HPQ
rating so that respondents could gen-
erate their own internal anchors be-
fore responding. This is done by
asking each respondent to give sep-
arate ratings for the average worker
on their job and for their own usual
performance before rating their re-
cent performance. In addition to pro-
viding internal anchors, these addi-
tional rating questions provide
information that allows us to calcu-
late ipsative scores of recent perfor-
mance in comparison to usual perfor-
mance and in comparison to the
performance of other workers. In
order to obtain multiple indicators
for self-other comparisons, the HPQ
also includes a separate question that
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asks respondents explicitly to com-
pare their own recent performance
with that of the average worker on
the same job using a standard seven-
point better-worse unfolding scale
(ie, better, worse, or about the same
and, if either better or worse, a three-
category rating of personal perfor-
mance as either a lot, some, or only a
little better/worse than the average
worker).

Absenteeism
Most health and work perfor-

mance instruments assess absentee-
ism with a single question about the
number of days in the past month (or
other recall period) the respondent
missed a day of work because of
illness. Previous research has shown
good agreement between these self-
reports and employer records of ab-
senteeism.45 However, the results of
cognitive interviews led us to use a
more detailed set of questions about
absenteeism in the HPQ. Four refine-
ments were involved. First, we de-
cided to focus on hours rather than
on days of work during the past four
weeks based on the fact that workers
differ substantially in the number of
hours they work as well as in
whether they work the same number
of hours each day. Second, in addi-
tion to asking about hours missed on
sickness absence days, we ask about
hours missed on workdays (ie, com-
ing in late or going home early) due
to the fact that a substantial propor-
tion of missed work time occurs on
days when people come to work.
Third, we ask about extra hours of
work (ie, coming in early, going
home late, working on days off)
because of the fact that many work-
ers put in extra hours to make up for
sickness absence. Fourth, although
we distinguish between sickness ab-
sence and other types of absence (eg,
vacation, absence due to a family
emergency etc.), we also create a
combined measure of total hours ab-
sent because workers who have used
up their allotted sick days often use
accrued personal days or vacation
days when they are too ill to come to

work. In addition, many employers
consolidate the number of paid ab-
sence days they allow their workers
to take into a single category that
combines vacation and personal days
and sickness absence days, making
the distinction among these catego-
ries artificial.

The question sequence in the HPQ
absenteeism series makes use of the
same decomposition strategy de-
scribed above in the discussion of the
work performance measure. Specifi-
cally, the series begins by asking
separately about number of days
missed in the past four weeks for
vacation and sickness absence, fol-
lowed by number of partial work-
days, and about days of extra hours
worked. The aim is to focus memory
search by simplifying the task of
calculating total lost work hours in
response to a single question. It is
noteworthy that the decomposition
questions ask about days rather than
hours, even though hours are the unit
of ultimate interest, because cogni-
tive interviews show that the vast
majority of working people recon-
struct work schedules more naturally
in terms of days than hours. At the
end of this sequence, we ask about
overall hours worked. It is notewor-
thy that we ask about hours worked
rather than hours missed because
cognitive interviews show that most
workers think more naturally in
terms of the former than the latter. A
final question is asked about the
number of hours each week the re-
spondent is normally expected to
work in order to have a denominator
for calculating a percentage measure
of work loss.

Job-Related Accidents
Although job-related accidents are

uncommon, they are important be-
cause of their potential high cost. We
explored a number of options for
asking fully structured questions
about accidents. In the end, though,
the rarity and great variety of acci-
dents led us to include a single open-
ended question about job-related ac-
cidents-injuries in the final HPQ.

This question is worded in such a
way that respondents are explicitly
asked to include incidents that led
either to 1) breakage or other loss of
property; 2) delays in production or
other decreases in work performance
of the respondents or other workers;
3) physical injury of the respondent
or others; and 4) serious risk of loss,
delay, or injury. The textual re-
sponses to these questions are con-
verted into general anonymous
vignettes and presented to supervi-
sors for scoring in terms of their
monetary cost to the company.
Open-ended reports are also obtained
for responses to questions about spe-
cial successes (eg, making a big sale,
getting a bonus or a promotion, being
selected as the employee of the
month) and special failures (eg, fail-
ing to meet a production quota, rep-
rimand from a supervisor, failing to
get an expected bonus or promotion).
As with accidents-injuries, special
successes and failures, although
comparatively uncommon, are very
important components of the overall
indirect costs of illness and the cost-
savings associated with treatment.
As with accidents, open-ended re-
sponses to the questions about suc-
cesses and failures are converted into
general anonymous vignettes and
presented to supervisors to obtain
estimates of the costs to employers
of failures and the values of suc-
cesses.

The HPQ Calibration Survey

Samples
Calibration surveys were per-

formed in four occupations to com-
pare HPQ work performance and
absenteeism measures with archival
data obtained from employer
records. No attempt was made to
validate the HPQ question about ac-
cidents-injuries because of the rarity
of these events. The four occupations
were reservation agents working for
a major airline, customer service rep-
resentatives working for a large tele-
communications company, execu-
tives working for a major automobile
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manufacturer, and railroad engineers
working for a large railroad com-
pany. Names, home addresses, and
home telephone numbers were ob-
tained for initial samples of between
1131 and 1491 workers in each oc-
cupation. An advance letter (or, in
the case of the executives, an e-mail)
was sent to each predesignated re-
spondent by the medical director of
their company. The letter informed
recipients that the company was col-
laborating with researchers from
Harvard Medical School (HMS) in a
survey of employee health and work
performance. The letter went on to
say that an HMS telephone inter-
viewer would contact them in the
next week to carry out a telephone
interview. The letter made it clear
that participation was completely
voluntary and anonymous. An 800
number to the HMS study manager
was included in the letter for recipi-
ents who had questions or who
wanted to opt out of the survey. A
prestamped and pre-addressed return
postcard was included in the mailing
for recipients who wanted either to
report good times to be reached or to
opt out by mail. Professional tele-
phone interviewers made 20 attempts
to contact each of those who did not
initially opt out. Verbal informed
consent was obtained before admin-
istering the survey. These recruit-
ment and consent procedures were
approved by the Human subjects

Committee of Harvard Medical
School.

As shown in Table 1, the tele-
phone lists had substantial propor-
tions of invalid numbers (15.0 –
37.6% across samples) and high
proportions of answering machines
(10.3–27.8% across samples). The
refusal rate (including initial opt-
outs) was in the range 8.2–16.8%
across samples, while the coopera-
tion rate (the percent of completed
interviews among people who were
contacted) was in the range 64.0 to
85.6% across samples. Calibration
interviews were completed with 441
reservation agents, 505 customer ser-
vice representatives, 554 executives,
and 850 railroad engineers. The de-
mographic distribution of the sam-
ples is presented in Table 2. Reser-
vation agents were largely women,
while executives and railroad engi-
neers were largely men. The modal
age range of reservation agents and
customer service representatives was
30 to 44, whereas executives and
railroad engineers were generally
older (the mode being in the age
range 45 to 59). Railroad engineers
had the lowest education (50.6% had
no more than a high school educa-
tion), while executives had the high-
est educations (98.7% were college
graduates).

Once the calibration survey was
completed, probability subsamples
of 105 reservation agents and 181

customer service representatives
who participated in the calibration
survey were recruited into a 1-week
follow-up Experience Sample
Method (ESM) evaluation46 of mo-
ment-to-moment work experience.
The ESM design involved giving
participants a beeper and an ESM
diary to keep with them at all times
during the seven-day study week.
The beeper was programmed by an
auto-dialer to be called at five ran-
dom times each day, with random-
ization beginning at the start of the
workday (or, on regularly scheduled
days off work, 1 hour after the re-
spondent reported typically awaken-
ing) and ending two hours before the
respondent reported typically going
to bed on that day of the week. A
constraint was imposed on the ran-
domization that no call could be
made less than 90 minutes after the
preceding call. The respondent was
asked to fill out the diary as soon as
the beeper went off. The diary asked
structured questions about whether
the respondent was at work and, if
so, about quantity and quality of
work at the moment-in-time when
the beeper went off. The last entry of
each day asked additional questions
about the day overall. A separate
diary book was provided for each of
the seven days. Respondents were
asked to mail back each day’s com-
pleted book the following morning in
a pre-stamped, pre-addressed mailer

TABLE 1
Sample Dispositions

Reservation
Agents

Customer
Service

Representatives Executives
Railroad

Engineers

% % % %

Invalid Numbers1 29.3 37.6 15.0 15.8
Answering Machines 19.9 18.0 27.8 10.3
Refusals 12.2 14.1 8.2 16.8
Cooperation Rate 75.9 64.0 85.6 77.1
Initial Sample (1143) (1713) (1131) (1491)
Completed Interviews2 (441) (505) (554) (850)

1 Invalid numbers are defined as disconnected numbers with no forwarding number, incorrect numbers (e.g. businesses, fax machines,
respondent unknown), Good numbers to respondents who report that they are no longer working for the company, and no contact after 20
call attempts.

2 Cooperation rate is defined as completed interviews divided by completed interviews plus refusals.
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in order to avoid the problem of
retrospective completion that some-
times occurs when diaries are sent
back only at the end of the study.47

Reminder phone calls from data col-
lection staff were made on the
evening of the first, third, and fifth
diary days to encourage respondents
to stick with the task.

With 35 possible diary entries for
each respondent (5 per day � 7
days), there were 3675 (105 � 35)
logically possible completed ESM
diary entries for the reservation
agents and 6335 (181 � 35) for the
customer service representatives.
The response rates for the entries in
the two samples were, respectively,
61.3% (n � 2253) and 68.7% (n �
4353). Among reservation agents,
44.8% of valid entries were made
while the respondent was at work
(n � 1010) and 80.8% of the latter
were made while the respondent was
working as opposed to on break or at
lunch (n � 816). Among customer
service representatives, 56.3% of
valid entries were made while the
respondent was at work (n � 2450)
and 78.5% of the latter were made
while the respondent was working
(n � 1926). A 1-week version of the
HPQ work performance and absen-
teeism questions was administered as
part of the debriefing telephone in-

terview that was administered the
day after the end of the diary week.
This allowed us to calibrate HPQ
ratings against aggregated ESM re-
ports in an effort to evaluate the
effects of recall bias on HPQ reports.
The debriefing interviews were com-
pleted with 91 of the 105 reservation
agents (86.7%) and 172 of the 181
customer service representatives
(95.0%).

The Archival Work Performance
Measures

The four samples considered here
were selected because the perfor-
mance of the workers in these occu-
pations is evaluated using standard-
ized assessments. Customer service
representatives and airline reserva-
tion agents receive monthly supervi-
sor performance ratings based on a
combined score for quantity of work
(number of cases resolved, number
of tickets sold) and quality of work
(based on supervisor review and cod-
ing of audio-taped customer interac-
tions). The executives all have 360-
peer evaluations of overall
leadership based on the Campbell
Leadership Index.48 The railroad en-
gineers receive performance ratings
for each trip they make that com-
bines information about speed track-

ing (ie, arriving at benchmark points
on the route as close as possible to
target times), brake wear, fuel effi-
ciency, and a number of other safety
and efficiency indicators. In addi-
tion, the two ESM samples generated
moment-in-time data on work per-
formance that avoid the recall bias
inherent in more conventional self-
report measures. As a result, these
measures were treated as additional
outcomes in the calibration analysis.
This was done by combining ESM
ratings into a scale with four items
derived from exploratory factor anal-
ysis of moment-in-time performance
reports (speed of work, quality of
work, concentration on work, and
perceived success at current work
task), each of which was rated on a 1
to 7 self-anchoring scale of either
“low” to “high” quality and speed or
“not at all” to “very much” concen-
trating and succeeding. The Cron-
bach’s alpha for this scale was 0.74
for the reservation agents and 0.81
for the customer service representa-
tives.

We were required by our Institu-
tional Review Board (IRB) to obtain
informed consent from respondents
before we could access their perfor-
mance records. This consent was ob-
tained in conjunction with the base-
line telephone HPQ interviews. As a

TABLE 2
Demographic Distributions of the Samples

Reservation
Agents

Customer
Service

Representatives Executives
Railroad

Engineers

% (se) % (se) % (se) % (se)

Sex
Female 80.3 (1.9) 47.2 (2.2) 19.3 (1.7) 2.4 (0.5)
Male 19.7 (1.9) 52.7 (2.2) 80.7 (1.7) 97.6 (0.5)

Age
18–29 6.6 (1.2) 23.9 (1.9) 0.0 (0.0) 4.5 (0.7)
30–44 46.7 (2.4) 49.3 (2.2) 22.7 (1.8) 37.3 (1.7)
45–59 40.5 (2.4) 25.2 (1.9) 69.5 (2.0) 52.9 (1.7)
� 60 6.2 (1.2) 1.6 (0.6) 7.6 (1.1) 5.3 (0.8)

Education
�High school 0.2 (0.2) 0.8 (0.4) 0.0 (0.0) 1.9 (0.5)
High school 21.9 (2.0) 15.7 (1.6) 0.5 (0.3) 48.7 (1.7)
Some college 36.4 (2.4) 43.3 (2.2) 0.7 (0.4) 37.1 (1.7)
�College 41.4 (2.4) 40.3 (2.2) 98.7 (0.5) 12.4 (1.1)
(n) (441) (505) (554) (850)
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result, we were not able to evaluate
the completeness of the archival in-
formation before selecting and inter-
viewing the respondents. This led to
considerable loss of objective data.
The most extreme loss was for the
customer service representatives,
whose archival work performance
and absenteeism data were unusable
because of a corruption of the iden-
tification number link in the em-
ployer records. Archival perfor-
mance data were obtained, though,
for 441 reservation agents, 269 exec-
utives, and 847 railroad engineers.
The reservation agent data were the
most precise with regard to time in
that they were based on supervisor
ratings for the month prior to the
HPQ survey. The executive data, in
comparison, were based on peer
evaluations made at the end of a
leadership-training program that re-
spondents participated in for one
week at variable times up to two
years before the survey. The ratings
for railroad engineer were the least
precise with regard to time in that
they were aggregated at the end of
each trip into a summary score that
represented the engineer’s cumula-
tive performance over many years. It
was impossible to recover disaggre-
gated summary ratings from this file.
However, we were able to obtain
information about serious engineer
performance problems in the month
before the interview from a separate
performance action file. As a result,
we focused on this measure in the
evaluation of the HPQ among rail-
road engineers. The EMS ratings,

finally, were evaluated for the 816
moments-in-time when the 91 reser-
vation agents who completed the
post-ESM debriefing interview were
at work and working (ie, not on
break or at lunch) and for the 1926
moments-in-time when the 172 cus-
tomer service representatives who
completed the post-ESM debriefing
interview were at work and working.

Four of the five outcome work
performance measures, the exception
being the dichotomous railroad engi-
neer performance action measure,
were transformed to 0–100 scales
from their original metrics. These
transformations were then used to
divide workers into top performers,
low performers, and average per-
formers. The decision to make this
three-part division was based on the
results of focus groups with manag-
ers, who reported that they use work
performance measures largely to tar-
get high performers for reward and
low performers for remediation and
that they generally do not make dis-
tinctions within the middle part of
the range. Top performance was de-
fined as the top 20th percentile of the
range of each objective performance
measure, while low performance was
defined as the bottom twenty percen-
tile of each objective performance
measure. As shown in Table 3, all
the outcome performance measures
were refined enough at both tails of
the distribution to make distinctions
very near these target proportions. It
is also noteworthy that the ESM
performance measures have a wider
range than the archival measures,

suggesting that there is some subjec-
tive truncation of supervisor ratings.
This is especially clear in the case of
the supervisor ratings of reservation
agents, where the lowest score is 79
on the 0-to-100 scale. The empirical
distribution of the ESM scale for
these same workers, in comparison,
spans the entire scale range, showing
that the workers themselves make
more subtle distinctions about their
work performance than do supervi-
sors.

This observation raises the ques-
tion as to how objective the archival
data are. Although these data are
treated as objective for purposes of
calibrating the HPQ, we are aware
that the archival data, especially
those based on supervisor ratings (in
the case of the reservation agents and
customer service representatives)
and peer ratings (in the case of the
executives) are not without error.
However, these measures are the ac-
tual measures used by employers to
monitor the performance of workers
and are, in this sense, “real” in an
operational sense. Yet we would not
expect perfect consistency between
HPQ measures and these archival
measures because we recognize that
the latter are imperfect. Indeed, the
HPQ ratings might be more accurate
than the archival data in some re-
spects. However, it is nonetheless
important for us to demonstrate that
the HPQ ratings are meaningfully
related to the archival measures to
assure that the HPQ is tapping the
same aspects of workplace perfor-
mance as those measured by the

TABLE 3
Distributions of the Work Performance Outcome Measures1

Range Low High

(n)Lower Upper % (se) Score % (se) Score

Reservation agent supervisor ratings 79 100 21.1 (2.0) 95 25.6 (2.2) 100 (441)
Reservation agent ESM 0 100 19.7 (1.4) 50 22.2 (1.5) 92 (105)
Customer service representative ESM 0 100 18.7 (0.9) 46 18.8 (0.9) 83 (181)
Executive leadership scores 32 80 20.4 (2.5) 55 20.4 (2.5) 67 (269)
Railroad performance actions 0 1 0.8 (0.3) 0 — — — (847)

1 The Railroad Performance Action measure is a dichotomy (yes/no). All other measures are scales that have been transformed to a
theoretical range between 0 and 100, with higher scores indicating better performance.
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work performance measures actually
used by employers.

The Payroll Record Measures of
Absenteeism

Payroll record measures of absen-
teeism were available for three of the
four occupations, the exception be-
ing executives. In the case of reser-
vation agents, data were obtained on
hours scheduled and payroll record
data were obtained on hours actually
worked each day during the 4 weeks
leading up to the HPQ interview.
These data were aggregated into
summary measures of hours worked
and hours missed in the 1 week and 4
weeks before the interview. In the
case of railroad engineers, who have
an erratic work schedule, data were
available on the days they were
scheduled to work when they either
called in sick or were absent for
some other reason. These records
were aggregated into summary mea-
sures of days of work missed in the
one week and four weeks before the
interview. In addition, the ESM data
for the reservation agents and cus-
tomer services representatives were
also used to derive indirect measures
of work absence. This was possible
because one of the first questions
asked in these diaries was whether
the respondent was at work, at home,
in transit between work and home, or
elsewhere at the time of the beep.
Because of the fact that the ESM
data points were sampled at random
moments-in-time throughout the
week, these reports should provide
representative data of the proportion
of time respondents were at work
over the week. Therefore, moment-
to-moment reports of whether or not
the respondent was at work at the
time of a random beep were com-
pared with HPQ reports about hours
worked and days of work missed to
provide an indirect validation of the
HPQ reports.

As with the archival work perfor-
mance measures, we recognize that
employer payroll records can be im-
precise because of workers or super-

visors making erroneous reports
about time spent at work. However,
for the occupations considered here
payroll records are likely to have a
high degree of accuracy.

Analysis Methods: Work
Performance

Calibration of the HPQ 0-to-10
global work performance rating scale
against the archival measures and
ESM measures of high and low work
performance was carried out using
logistic regression analysis in which
dichotomous measures of either high
or low performance based on either
the archival measures or the ESM
measures were the outcome variables
and dummy variables defining
ranges on the HPQ rating scale were
the predictors. Chi-square tests were
used to evaluate the global signifi-
cance of the HPQ rating scale in
these analyses. Received Operator
Characteristic (ROC) curves were
used to judge the strength of associ-
ation between the HPQ ratings and
either the archival measures or the
ESM measures. Areas under the
ROC curves and their 95% confi-
dence intervals were calculated by
the nonparametric method.49

Analysis methods: absenteeism
Analysis of HPQ absenteeism re-

ports was carried out in two ways.
First, linear correlations were calcu-
lated between HPQ self-reports and
employer payroll records of absen-
teeism in the samples of reservation
agents and railroad engineers. In the
case of the reservation agents, this
was done for hours worked and
hours missed. In the case of the
railroad engineers, it was done for
days missed. Both one-week and
four-week recall periods were exam-
ined. We also compared means for
all these outcomes in the HPQ self-
reports and the employer payroll
records. Second, logistic regression
analysis was used in the ESM per-
son-time samples of reservation
agents and customer service repre-
sentatives to make an indirect evalu-
ation of the HPQ self-reports about

absenteeism. The dependent variable
was a dichotomy for whether the
respondent was at work on not at
each random moment-in-time, while
the predictors were the HPQ self-
reports of hours worked during the
ESM week and days missed during
the week obtained in the post-ESM
debriefing interview. The equations
were estimated using a two-level
random-effects model that included
both person-level controls (age, sex),
and within-person controls (number
of days in the ESM study as of the
time of the beep, sequence of the
beep within the day) in order to
improve the precision of estimates.

Results

The Distribution of the Global
HPQ Work Performance Ratings

The distributions of the HPQ
0-to-10 global work performance rat-
ings across the five different samples
used in the calibration analysis as
well as in the full customer service
representative sample are presented
in Table 4. Three patterns are note-
worthy. First, the lower end of the
scale is truncated at 0–7 because
only a small minority of respondents
rated themselves less than 7 in any of
the samples. This truncation im-
proves the precision of the calibra-
tion procedures described below.50

Second, there is a clear tendency for
the majority of respondents to rate
themselves in the high-but-not-
perfect range8,9 much more so than
at the very top of the range.10 Be-
tween 61.7% (railroad engineers)
and 80.0% (executives) of respon-
dents across samples rated them-
selves 8 to 9 compared to between
11.9% (executives) and 25.9% (rail-
road engineers) who rated them-
selves 10. The distribution of the full
reservation agent sample is included
in the table even though we have no
archival performance measures for
that sample in order to present a
comparison with the distribution in

164 The WHO HPQ  Kessler et al

75



the ESM subsample of reservation
agents. The latter purposefully over-
sampled respondents from the full
sample who had low ratings in order
to increase statistical power in that
part of the distribution. This was
done based on evidence from the
reservation agent sample, which was
the first group we surveyed, that low
objective work performance is con-
centrated among respondents with
ratings in the 0–7 range on the scale.
Third, the distribution in the reserva-
tion agent sample is not dramatically
different from the distributions in
other samples despite the fact that
the supervisor ratings of work per-
formance in the reservation agent
sample are much more truncated
than the other archival measures.
This lack of difference in Table 4 is
consistent with the suggestion men-
tioned earlier in the article that res-
ervation agent supervisor ratings
might be truncated due to rater bias.

The Associations of HPQ
Ratings with Archival and ESM
Performance Measures

The results of logistic regression
analyses linking HPQ ratings with
the five outcome measures of low
work performance are presented in
Table 5. Logistic regression coeffi-
cients have been exponentiated and
are reported in the table in the form
of odds-ratios (ORs). There is a con-
sistently monotonic and statistically
significant relationship between
HPQ ratings and the odds of low
archival/ESM work performance in
all five equations. It is important to
note that this association is not
caused exclusively by the difference
between respondents with HPQ rat-
ings of 0 to 9 versus 10, although that
distinction is important in predicting
low performance in all five equa-
tions. The association is also partly
due to the fact that respondents with

HPQ ratings of 0 to 7 have higher
odds of low performance than those
with ratings of 8 and that respon-
dents with ratings of 8 (with the
exception of customer service repre-
sentatives) have higher odds of low
performance than those with ratings
of 9.

The outcome with the widest
range of odds between workers with
high and low HPQ ratings (12.3:1) is
the measure of railroad engineer per-
formance action. The prediction
equation for this outcome could only
be estimated if we constrained the
odds to be the same among respon-
dents with HPQ ratings in the range
8 to 10 as a result of the fact that this
is a rare outcome that is largely
confined to engineers who rate them-
selves at the low end of the HPQ
scale. The outcome with the narrow-
est range of odds, in comparison, is
reservation agent performance (3.2:
1). As noted above in the description

TABLE 4
Distributions of the HPQ Global Work Performance Ratings

HPQ Ratings

Reservation
Agents

Reservation
Agent ESM

Customer
Service ESM Executives

Railroad
Engineers

% (se) % (se) % (se) % (se) % (se)

0–7 14.7 (1.7) 17.0 (4.0) 45.6 (3.8) 8.2 (1.7) 12.4 (1.2)
8 31.6 (2.7) 38.6 (5.2) 28.4 (3.5) 43.9 (3.0) 31.4 (1.6)
9 34.0 (2.3) 29.5 (4.9) 21.9 (3.2) 36.1 (2.9) 30.3 (1.6)
10 19.7 (1.9) 14.8 (3.8) 4.1 (1.5) 11.9 (2.0) 25.9 (1.5)
(n) (441) (91) (172) (269) (847)

TABLE 5
Associations of HPQ Global Ratings with Lowest 20 Percent of Archival and ESM Work Performance Outcome Measures

Reservation
Agent

Supervisor
Ratings1

Reservation
Agent ESM

Customer
Service

Representative
ESM

Executive
Leadership

Scores1

Railroad Engineer
Performance

Actions

Objective ratings
Low work performance2 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

0–7 3.2* (1.3–7.5) 6.4* (1.7–24.0) 7.3* (1.6–33.0) 7.0* (1.3–37.9) 12.3* (1.3–112.3)
8 2.4* (1.1–5.2) 1.6 (0.4–6.1) 2.8 (0.6–13.2) 5.4* (1.2–24.2) 1.0 —
9 1.0 (0.4–2.3) 2.2 (0.6–8.2) 1.6 (0.3–8.0) 2.7 (0.6–12.6) 1.0 —
10 1.0 — 1.0 — 1.0 — 1.0 — 1.0 —

�2
3 14.3* 21.7* 57.5* 8.9* 4.91*

(n) (441) (816) (1,926) (269) (847)

* Significant at the .05 level, two-sided test
1 Based on 30-day job performance rating
2 Model includes sex, age, day of study, and beep number as controls
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of the archival measures, this mea-
sure has the narrowest range of rat-
ings as well (79 to 100 on the 0 to
100 scale). It is conceivable that this
restricted range introduced impreci-
sion into the definition of low per-
formance, resulting in a dampening
of the OR associated with low HPQ
ratings for this outcome. The ORs
associated with HPQ ratings of 8
across the remaining outcomes are
all lower than those associated with
ratings of 0 to 7. The ORs associated
with HPQ ratings of 9 for these
equations are generally lower than
those associated with ratings of 8.
The ROC curves for the strength of
the HPQ ratings in predicting the
archival and ESM outcomes are
shown in Fig. 1. Areas under the
ROC curve, which can be interpreted
as the proportion of times randomly
selected workers with low work per-
formance could be distinguished
from other workers based on differ-
ential HPQ ratings, range between
0.63 and 0.69 across the samples.

The results of logistic regression
analyses linking HPQ ratings with
the four archival or ESM measures
of high work performance are pre-
sented in Table 6. There is a statisti-
cally significant relationship be-
tween HPQ ratings and the odds of
high archival or ESM work perfor-
mance in the equations for reserva-
tion agents and customer service rep-
resentatives, but not in the one
equation for executives. The equa-
tions in which the outcomes are the
ESM scores show consistent mono-
tonicity of odds. The equation in
which the reservation agent supervi-
sor ratings are the outcome, in com-
parison, shows a significant distinc-
tion between 0–7 and 8 to 10 (�2

1 �
6.4, P � 0.015), but no meaningful
variation in odds among respondents
with HPQ ratings of 8, 9, or 10 (�2

2
� 2.5, P � 0.701). This restricted
range of ORs in predicting reserva-
tion agent supervisor ratings among
respondents with HPQ ratings in the
range 8 to 10 is similar to the pattern

seen in Table 5. The ROC curves for
the strength of the HPQ ratings scale
in the three statistically significant
equations are shown in Fig. 2. Areas
under the ROC curve range between
0.59 and 0.72 across the samples.

We also evaluated the effects of
the component questions about work
performance that were administered
in the survey before the global
0-to-10 work performance rating. As
noted earlier in the report, these in-
cluded questions about quantity of
work, quality of work, interpersonal
aspects of work, work successes and
failures, and work-related accidents-
injuries. Factor analysis showed that
these measures, like other recently
developed multi-item inventories of
self-reported work performance,34

form meaningful factors with good
internal consistency reliabilities.

We found that these factors are
significantly related to the archival
and ESM work performance mea-
sures when considered one at a time.
However, multivariate analyses

Fig. 1. Receiver operator characteristic curves for HPQ Global Ratings predicting archival and ESM measures of low work performance.
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showed that they were generally not
significant predictors of archival or
ESM measures of work performance
in a prediction equation that con-
trolled the effects of the global
0-to-10 work performance rating.
This means that the global rating
out-performances the factor scales

and, with one exception noted in the
next paragraph, captures the effects
of these scales. Why? The most
likely reason is that the factor scales
tap generic aspects of work that
might vary in their importance for
overall work performance across oc-
cupations and that doubtlessly fail to

tap all relevant aspects of work for
an assessment of performance on
these jobs. The 0-to-10 self-rating, in
comparison, asks the respondent, im-
plicitly to use their knowledge of the
relevant considerations in evaluating
work performance to arrive at a
global self-rating based on an assess-

TABLE 6
Associations of HPQ Global Ratings with Highest 20 Percent of Archival and ESM Work Performance Outcome Measures

Reservation Agent
Supervisor
Ratings1

Reservation Agent
ESM

Customer Service
Representative ESM

Executive
Leadership

Scores1

Objective ratings
Low work

performance2 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

0–7 1.0 — 1.0 — 1.0 — 1.0 —
8 5.7* (1.6–20.1) 3.7* (1.3–10.7) 2.5* (2.8–10.4) 1.0 (0.3–3.3)
9 3.8* (1.1–13.1) 4.4* (1.5–13.1) 5.5* (2.8–10.8) 1.4 (0.4–4.6)
10 5.4* (1.6–19.4) 6.4* (1.8–22.2) 45.8* (11.4–184.7) 1.0 (0.3–4.2)

�2
3 8.92* 38.8* 28.7* 1.09

(n) (441) (816) (1,926) (269)

* Significant at the .05 level, two-sided test
1 Based on 30-day job performance rating
2 Model includes sex, age, day of study, and beep number as controls

Fig. 2. Receiver operator characteristic curves for HPQ global ratings predicting archival and ESM measures of high work performance.
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ment of all these considerations. Ap-
parently workers are able to do a
better job of this than we were able
to do in developing our factor scales.

The only exception to this general
statement was in the case of railroad
engineers, where the component
question about work failure was a
significant predictor of the archival
outcome measure. This was presum-
ably the case because both the pre-
dictor and the archival outcome mea-
sure were highly skewed
dichotomies and the archival mea-
sure was heavily influenced by the
discovery of major performance er-
rors that are presumably tapped more
directly in the dichotomous question
about failure than in the 0-to-10 rat-
ing.

The Associations of HPQ
Absenteeism Reports with
Payroll Records

Linear correlations and compari-
sons of means between HPQ self-
reports about absenteeism and em-
ployer payroll records are reported in
Table 7. In the case of reservation
agents, the comparisons are for hours
worked and hours missed over both
one-week and four-week recall peri-
ods. These correlations are substan-
tial in magnitude and higher for one-
week (0.81– 0.87) than 4-week
(0.71–079) recall. Self-reports con-
sistently overestimate hours worked

and underestimate hours missed. Al-
though these biases are fairly modest
in absolute terms (1.5 to 3 hours per
week), they represent rather substan-
tial proportional underestimations of
hours missed (19–44%). In the case
of the railroad engineers, the com-
parisons are for days missed. These
correlations are also substantial in
magnitude (0.61– 0.66), although
somewhat smaller than the correla-
tions for reservation agents. As with
reservation agents, engineers under-
estimate absence by 0.3 to 0.4 days
per week, which represent 21 to 26%
underestimations of absence com-
pared to payroll records. Unlike res-
ervation agents, though, 4-week re-
call is as accurate as 1-week recall
for railroad engineers.

It is interesting to note that four-
week estimates of absence are more
than four times as large as 1-week
estimates both for reservation agents
and for railroad engineers. Similarly,
4-week estimates of hours worked
are less than four times 1-week esti-
mates. This is not caused by recall
bias, as proven by the fact that the
same patterns exist in employer pay-
roll records. The reason is that re-
spondents were allowed to postpone
the start date of their ESM data
collection if it was inconvenient for
them to begin on the date selected by
the research team. Debriefing
showed that these postponements

were often because of short-term ill-
ness. This means that the ESM
weeks are downwardly biased in es-
timating the prevalence of absentee-
ism. The fact that this shows up not
only in the means of the payroll
record data but also in the means of
the self-reports is an additional indi-
rect indicator of the accuracy of the
self-report data.

The results of logistic regression
analyses of moment-in-time data on
being at work versus not at work in the
ESM person-time samples are reported
in Table 8. The dependent variable is a
dichotomy for whether the respondent
was at work on not at the random
moment-in-time, whereas the predic-
tors are standardized HPQ self-reports
obtained in the post-ESM debriefing
interview of hours worked during the
ESM week and days missed during the
week. The results are consistent in the
separate samples of reservation agents
and customer service representatives
in showing statistically significant as-
sociations between HPQ self-reports
and the moment-in-time ESM data. A
one standard deviation increase in the
HPQ self-reported measure of hours
worked during the ESM week is asso-
ciated with a doubling of the relative-
odds that a respondent will be at work
during any randomly selected mo-
ment-in-time during that week. A one
standard deviation increase in the HPQ
self-report measure of hours worked

TABLE 7
Associations of self-reported work absence with payroll work absence among reservation agents and railroad engineers

Pearson
Correlation

Means

Z-testSelf-Report Payroll

I. Reservation Agents
A. One-week recall (n � 414)

Hours worked .87 28.7 25.7 2.9*
Hours missed .81 3.8 6.8 3.3*

B. Four-week recall (n � 414)
Hours worked .79 113.4 107.0 1.8
Hours missed .71 27.3 33.7 2.1*

II. Railroad Engineers
A. One-week recall (n � 847)

Days missed .61 1.1 1.5 3.6*
B. Four-week recall (n � 847)

Days missed .66 4.8 6.1 3.4*

* Self-report significantly different from payroll at the .05 level, two-sided test.
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during the ESM week, in comparison,
is associated with a halving of the
relative-odds of being at work during
any randomly selected moment-in-
time during that week.

Discussion
The results reported here docu-

ment that the HPQ generates mean-
ingful measures of work perfor-
mance and absenteeism. The only
negative result is the failure of the
HPQ to predict high work perfor-
mance among automobile execu-
tives. As these executives are the
only white-collar workers in the
sample, this failure might reflect a
general weakness of the HPQ in
predicting high performance
among white-collar workers. Rep-
lication of the calibration study in
other white-collar occupations is
needed to evaluate this interpreta-
tion. Before that time, though, the
HPQ should be seen as useful for
white-collar workers largely in as-
sessing low performance rather
than high performance.

This usefulness of the HPQ in
evaluating work performance is as a
global measure, as no component
measures are included in the scale.
The HPQ can be used to assess the
overall effects of allergies, migraine,
and other illnesses on overall work
performance in an entire workforce
and, comparatively, across different

types of occupations. It cannot tell
us, though, what aspects of perfor-
mance are affected by these illnesses
(eg, motor skills, concentration etc.).
As noted in the introduction, the
decision to focus on global perfor-
mance rather than on components is
based on our interest to monetize the
workplace costs of illness and the
cost savings of health care interven-
tions. The estimation of these mone-
tary effects is much more easily
achieved by assessing global work
performance rather than selected
components of performance. Mone-
tizing component effects requires the
researcher to determine the impor-
tance for overall work performance
of, say, a decrement in ability to
concentrate to a ditch digger or of a
decrement in ability to lift heavy
objects to a lawyer. We decided that
these evaluations were better left to
the worker-respondents themselves
in arriving at global assessments of
their overall work performance.
Monetizing component effects also
requires the researcher to assume
that the components measured fully
capture all relevant aspects of work
that go into the creation of work
performance. Given the enormous
variety of work functions known to
exist in the labor force, we were
unwilling to make this assumption,
preferring to allow respondents
themselves to consider all functions

that they consider relevant to the
specific requirements of their jobs in
making global evaluations of their
performance.

Sensitivity of the HPQ Measures
In light of the fact that the HPQ

work performance measure is rela-
tively coarse, a question can be
raised whether it is sensitive enough
to detect effects of illnesses on work
performance and of health interven-
tions with moderate effects on the
reduction in impaired work perfor-
mance. It goes beyond the scope of
the present report to present substan-
tive results. However, in light of this
important concern it is worth noting
that substantive analyses of the data
presented here, which will be re-
ported in separate publications, show
that the HPQ measure of work per-
formance is sensitive to a variety of
illnesses as well as to standard disor-
der-specific measures of illness se-
verity within subsamples of respon-
dents who suffer from specific
disorders. There are also statistically
and substantively significant associ-
ations of HPQ work absence and
accident-injury measures with infor-
mation collected in the surveys about
the prevalences and severities of dis-
orders.

TABLE 8
Associations of self-reported hours/days worked with odds of being at work at randomly selected times in the ESM
samples1

HPQ Self-Reports2

Reservation Agents
Customer Service
Representatives

OR (95% CI) OR (95% CI)

Hours worked 2.0* (1.6–2.3) 2.0* (1.6–2.5)
Days missed 0.5* (0.4–0.7) 0.5* (0.4–0.6)
(np)3 (105) (181)
(nb)3 (3,675) (6,335)

* Significant at the .05 level, two sided test.
1 Results are based on a two-level (person and 35 random moments of time within persons) mixed regression model that controlled both

for within-person variables (number of days in the study at the time of the beep, ranging between 1–7; sequence of the beep within the day,
ranging between 1–5) and for between-person variables (age, sex). Hours worked and days missed were included in separate models and were
treated as between-person variables.

2 The work measures were standardized to a mean of zero and variance of one.
3 np � number of people; nb � number of beeps.
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Calibrating HPQ Global Ratings
Calibration rules were developed

to convert ratings on the 0-to-10
HPQ global rating scale into pre-
dicted probabilities of high and low
archival and ESM work performance
using the results reported above. This
was done bearing in mind that the
predicted probabilities of high per-
formance should not be evaluated for
white-collar workers. These calibra-
tion rules were based on methods
developed to promote the use of
diagnostic screening scales in clini-
cal decision-making.51 These meth-
ods allow scores on screening scales
like the HPQ to be interpreted in new
samples by using the results of pre-
diction equations developed in cali-
bration samples to assign probabili-
ty-of-illness scores (or, in the present
case, probabilities of high and low
work performance) to individual
cases in the new samples.

The difficulty in developing these
rules is that we cannot assume that
the probabilities of high and low
performance associated with a given
HPQ score in the calibration sample
(positive and negative predictive val-
ues) will be the same in new sam-
ples. This is true, importantly, even if
the conditional distributions of HPQ
ratings among people with true high
and low performance (sensitivity and
specificity) are constant across sam-
ples, because any deviation in the
proportions of workers in the new
samples with actual high and low
performance from the 20% arbi-
trarily assumed in the HPQ calibra-
tion samples will lead to changes in
the positive and negative predictive
values at a given level of the HPQ
rating.52 As a result, it is not appro-
priate to specify a single threshold
for the outcomes of interest (in this
case, high and low work perfor-
mance) for all populations based on
given HPQ ratings.

This problem can be addressed in
three ways, all of which are imple-
mented in software developed for
use with HPQ survey data. All three
approaches rely on the method of

stratum-specific likelihood-ratios
(SSLRs). An SSLR is an odds-ratio
that compares respondents with a
specific score on a screening scale
(in the case of the HPQ global rating,
a rating of either 0–7,8,9, or 10) with
those having all other ratings on the
scale in terms of their odds of having
a dichotomous outcome (in the case
of the HPQ calibration, either low
performance versus others or high
performance versus others).51 The
assumption that the sensitivities and
specificities of the relationship be-
tween HPQ ratings and true perfor-
mance categorization are the same in
new samples as in the calibration
samples is equivalent to the assump-
tion that SSLR’s are constant across
samples. Based on this assumption,
the SSLRs estimated in the calibra-
tion samples can be used in conjunc-
tion with information about the true
prevalence (converted to an odds) of
the dichotomous outcome in the new
sample to calculate individual-level
predicted probabilities of the dichot-
omous outcome. This can be done by
showing, based on Bayes’ theorem,
that

POO � SSLR � ROO (1)
where POO � the population odds

of the dichotomous outcome and
ROO � the individual respondent’s
odds of the outcome. The individu-
al’s probability of the dichotomous
outcome, p, can easily be derived
from ROO by using the transforma-
tion

ROO � p/�1–p� (2)
There are three ways to use the

results in Eqs. (1) and (2) to assign
individual-level predicted probabili-
ties of high and low work perfor-
mance based on individual HPQ rat-
ings. As noted above, all three are
implemented in the software devel-
oped for use in HPQ surveys.

The first way to assign individual-
level probabilities is to fix the aggre-
gate prevalences of high and low
work performance to 20% in new
samples a priori in exactly the same
way as in the calibration samples.

High and low performance, in this
approach, are arbitrarily defined
fixed percentiles. The second way is
to allow the estimated prevalences of
high and low work performance to
be fixed at different values based on
external information and institutional
knowledge. For example, managers
in a particular corporation might
conclude that the prevalences of high
and low work performance, respec-
tively, are 30 and 10% among their
white-collar workers, 20 and 20%
among their pink-collar workers, and
10 and 30% among their blue-collar
workers. These assumptions can be
used to convert HPQ global ratings
into individual-level predicted prob-
abilities of high and low perfor-
mance separately in each occupa-
tional sub-sample by using the
transformation in Eqs. (1) and (2).
The third way to assign individual-
level probabilities is to estimate the
prevalences of high and low work
performance empirically from the
distribution of HPQ ratings in the
new sample. This can be done by
using maximum-likelihood to com-
pare empirical distributions on this
scale with the theoretical distribu-
tions generated by the sensitivities
and specificities in the calibration
sample applied to all logically possi-
ble combinations of high and low
work performance. The maximum-
likelihood estimates of the preva-
lences of high and low performance
based on this approach are those
associated with the theoretical distri-
bution of HPQ global ratings most
similar to the empirical distribution
in the sample. Once these prevalence
estimates are identified, they can be
converted to odds and used in Eq. (2)
to generate individual-level probabil-
ities from individual-level HPQ rat-
ings.

Monetizing Absenteeism and
Work Performance Ratings

It is important to remember that
absenteeism and low work perfor-
mance have quite different costs
across occupations and industries.
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These differences are not necessarily
proportional to salaries. The un-
scheduled absence of an airline res-
ervation agent, for example, might
lead to customers spending some-
what more time waiting before they
speak to an agent and to agents on
duty having a somewhat more hectic
day than usual. But the costs of these
inconveniences to the employer are
probably minimal unless the delays
are so long and persistent that cus-
tomers go to a different airline to
purchase their tickets. The unsched-
uled absence of an airline steward-
ess, in comparison, can cause a flight
departure delay, due to FAA staffing
requirements for number of person-
nel needed for a flight to depart, that
costs the airline at much as $5000
per hour in additional gate fees. Sim-
ilarly, the low performance of a
salesman, if it leads to the loss of a
major contract, can cost a corpora-
tion millions of dollars even though
the salesman’s salary is only a frac-
tion of that amount. Because of situ-
ations such as these, even when we
have good estimates of absenteeism
and work performance, an additional
step is required to estimate the mon-
etary costs of poor performance and
absenteeism to the employer. A num-
ber of approaches have been pro-
posed to make these estimates,6 sev-
eral of which have been
implemented in software developed
for use in analyzing HPQ surveys.
Although it is beyond the scope of
this report to discuss these ap-
proaches here, it is important to note
that this additional step is needed to
monetize the HPQ results.

Future Directions
Nationally representative general

population HPQ surveys are cur-
rently being performed in 28 coun-
tries around the world as part of a
larger WHO initiative aimed at esti-
mating the societal costs of mental
and physical illness.53 We anticipate
that over 200,000 respondents will
complete these HPQ surveys once
they are finished. In addition, both
paper-pencil and internet versions of

the HPQ have been developed and
are being used to carry out ongoing
annual surveys of the employees of a
number of large corporations in the
U.S., either as part of existing Health
Risk Appraisal surveys or as stand-
alone surveys. A number of these
surveys are being carried out in col-
laboration with the National Busi-
ness Coalition on Health. We will
soon be distributing an HPQ survey
toolkit to all members of the Na-
tional Business Coalition on Health
throughout the United States. A
number of other collaborations are
also in development in the United
States, Canada, and Europe.

The dissemination of HPQ surveys
is the first step in a larger program of
research aimed at pinpointing health
problems that are associated with
high indirect workplace costs, devel-
oping and evaluating interventions to
reduce these costs, and establishing
quality assurance procedures to mon-
itor the success of efforts to dissem-
inate and maintain these interven-
tions. In order to implement this
program of research, it is necessary
to begin by linking HPQ absentee-
ism, work performance, and work-
related accident-injury reports to in-
formation about specific health
problems. This is done in the HPQ
surveys by asking respondents if
they suffer from a number of com-
mon chronic conditions and, if so,
whether they are currently under pro-
fessional treatment for these condi-
tions. The chronic conditions check-
list in the HPQ interview schedule is
based on the checklist used in the
U.S. National Health Interview Sur-
vey (NHIS). Data from the NHIS and
a number of other nationally repre-
sentative general population surveys
were analyzed to select the condi-
tions in the HPQ checklist. The cri-
teria for selection were that the con-
ditions are commonly occurring
among working people and are asso-
ciated either with excess work ab-
sence, low work performance, or el-
evated rates of work-related
accidents-injuries.54–56 We also in-
cluded in the HPQ surveys an acute

symptoms checklist developed by
Khroenke et al57 to capture the most
common complaints of acute-care
patients in primary care treatment.

It is noteworthy that the HPQ sur-
vey distinguishes between health
problems that are being treated and
those that are not being treated. This
distinction is important because most
common health problems that influ-
ence workplace functioning vary
widely in severity. Some people with
seasonal allergies, for example, have
very mild symptoms while other sea-
sonal allergy sufferers have very se-
vere symptoms. People with severe
symptoms are more likely to be in
treatment than those with mild symp-
toms. This makes it is impossible to
determine whether low rates of treat-
ment should be considered a problem
from the perspective of employers in
the absence of separate analyses to
determine whether untreated cases
are associated with impairments in
work performance. This is performed
in standardized analyses of HPQ data
by distinguishing the separate effects
of treated conditions and untreated
conditions on workplace outcomes.
A single yes or no question about
treatment of each health problem is
included in the HPQ for this purpose.
More extensive questions were con-
sidered for inclusion in the surveys,
but subsequently rejected based on
the realization that detailed informa-
tion about the treatment of specific
health problems could be obtained
by employers from health claims
records. The HPQ treatment question
asks about “professional” treatment,
defined as treatment by a doctor,
nurse, or other health professional, to
exclude self-treatment and comple-
mentary and alternative medical
treatment not provided by a health
professional. These exclusions are
important in light of the growing
importance of self-treatment and
complementary and alternative med-
ical treatment.5,58

The fact that treatment is strongly
influenced by illness severity means
that cross-sectional HPQ surveys
cannot be used to help employers
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estimate the likely return on their
investment (ROI) because of ex-
panding treatment for a particular
condition. Experimental or quasi-
experimental studies are required to
make such estimates. Cross-sectional
HPQ surveys are better suited to
address the prior questions: 1) Which
of the health problems assessed in
the HPQ survey have the greatest
indirect costs in my workforce? 2)
Are these costs associated with low
rates of treatment (ie, high workplace
costs among untreated workers with
the conditions), inadequate treatment
(ie, high workplace costs among
treated workers with the conditions),
or both? 3) How do the indirect
workplace costs of target illnesses in
my workforce compare with those in
other benchmark populations?

Answers to these questions can
help employers pinpoint health prob-
lems that have particularly high indi-
rect workplace costs. Systematic re-
views of the treatment effectiveness
literature can then be used to evalu-
ate the likelihood that enhanced out-
reach and/or treatment efforts aimed
at these conditions would yield a
large enough reduction in workplace
costs to have a positive return on
investment. Ongoing HPQ monitor-
ing surveys can then be used to
calculate ROI of new interventions
based on such considerations. This
can be done in a single corporation
with a universal intervention using a
before-after interrupted time series
design or a quasi-experimental case-
control design that compares
changes in the HPQ ratings among
workers with the target conditions in
corporation that do, versus do not,
implement the intervention. In a cor-
poration that has multiple sites and
that can assign new treatment pro-
grams to a subset of these sites, a
more powerful before-after case ver-
sus control test market design can be
used to evaluate the ROI of the
intervention.

A large experimental treatment ef-
fectiveness trial is currently under-
way in conjunction with ongoing
HPQ surveys that illustrates some of

these ideas about the evaluation of
treatment interventions. This trial is
evaluating the effects of detecting
and treating working people with
major depression.11,21,59 The inter-
vention features outreach and best-
practices treatment provided by
United Behavioral Health (UBH),
one of the largest behavioral health
carve-out companies in the country.
Baseline HPQ surveys are being
used to screen for major depression
among workers with UBH coverage
in a number of large corporations.
UBH care managers are implement-
ing an outreach and treatment pro-
gram to a random sub-sample of
these workers using an intent-to-treat
experimental design. Expanded fol-
low-up HPQ surveys are being used
to evaluate the return on investment
(ROI) of the intervention over a
2-year follow-up period. Our hope is
that this experiment will serve as a
model for future interventions and
evaluations using the HPQ.
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Associations between chronic conditions and work performance (absenteeism, presenteeism,
and critical incidents) were studied in reservation agents, customer service representatives,
executives, and railroad engineers. Conditions and work performance were assessed with the
World Health Organization’s Health and Work Performance Questionnaire. Analysis of
covariance was used to estimate associations. More work performance was lost from presenteeism
than absenteeism. However, chronic conditions more consistently had negative impacts on
absenteeism than presenteeism. Conditions with significant effects included arthritis, asthma,
chronic obstructive pulmonary disease– emphysema, depression, and chronic headaches. Arthri-
tis had the largest aggregate effect on absenteeism–presenteeism. Only depression affected both
absenteeism–presenteeism and critical incidents. Some chronic conditions have substantial
workplace effects. Disease management programs for these conditions might have a positive
return on investment (ROI). Health and productivity tracking surveys are needed to evaluate
ROI and provide quality assurance. (J Occup Environ Med. 2003;45:1303–1311)

T he ability of society to provide med-
ical treatments for all its citizens for
all their illnesses has become in-
creasingly strained as a result of the
proliferation of costly therapies for
chronic conditions.1 Triage rules
have been developed to deal with
this problem based on the principles
of cost-effectiveness analysis and
cost–benefit analysis.2 Work impair-
ment is often the largest and most
easily monetized indirect societal
cost of illness and, as such, plays an
important role in these rules, even
those developed from the broader
societal perspective rather than from
the employer perspective.3 However,
absenteeism has generally been the
only aspect of work impairment in-
cluded in these rules because absen-
teeism is more easily measured than
other aspects of work perfor-
mance.4,5 This neglect of other work-
place costs of illness has led to an
underestimation of the indirect costs
of illness and to a skewing of focus
away from conditions associated
with low absenteeism but high rates
of impairment while at work. The
latter is referred to in this report as
presenteeism.

This report presents epidemiologic
data designed to evaluate the effects
of chronic conditions on work per-
formance by considering both absen-
teeism and presenteeism. We sur-
veyed workers in 4 occupations to
calibrate the World Health Organiza-
tion’s Health and Work Performance
Questionnaire (HPQ). The HPQ data
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were used to examine the associa-
tions of common chronic conditions
with work performance (absentee-
ism, presenteeism, and critical work-
place incidents) reported to have oc-
curred during the 4 weeks before the
survey. This analysis focuses on 2
issues: the extent to which the total
workplace costs of illness increase
when we include a consideration of
presenteeism rather than only absen-
teeism; and the extent to which the
rank ordering of the most costly con-
ditions from the employer perspec-
tive changes when we consider pre-
senteeism rather than only
absenteeism. Both issues are critical
to establish priorities for research,
health insurance coverage, and
healthcare quality improvement.

These 2 issues are inherently com-
parative. Comparative analyses of
this sort are important because em-
ployers have to make comparative
decisions when they choose among a
wide range of candidate health initi-
atives, from flu vaccination cam-
paigns to substance dependence
treatment programs. However, most
research on the workplace costs of
illness has focused on a single con-
dition such as asthma,6,7 cardiovas-
cular disease,8 depression,9,10 diabe-
tes,11 or hypertension.12 Few studies
have examined the comparative ef-
fects of several different conditions
on work impairment. In recognition
of the importance of comparative
analysis, the current report focuses
on a range of illnesses, with a special
focus on the chronic conditions that
are most common in the U.S. labor
force.

Methods

Samples
As described in more detail previ-

ously in this journal,13 4 occupations
were included in the HPQ calibration
surveys: reservation agents working
for a major airline, customer service
representatives working for a large
telecommunications company, exec-
utives working for a major automo-
bile manufacturer, and railroad engi-

neers working for a large railroad
company. An advance letter or e-
mail was sent to each predesignated
respondent by the medical director of
the participating company to inform
recipients that the company was col-
laborating with researchers from
Harvard Medical School (HMS) in a
survey of employee health and work
performance. The letter made it clear
that participation was completely
voluntary and anonymous. The letter
also provided an 800 number for
recipients who had questions or who
wanted to opt out of the survey.
Professional telephone interviewers
then made 20 attempts to contact
each of those who did not initially
opt out. Verbal informed consent
was obtained before administering
the survey. The survey was carried
out by telephone. These recruitment,
consent, and administration proce-
dures were approved by the Human
subjects Committee of Harvard Med-
ical School.

The telephone lists provided by
the participating companies had sub-
stantial proportions of invalid num-
bers, ranging from 15.0% to 37.6%
across samples, making it impossible
to determine the precise response
rates of the surveys. However, the
cooperation rate (the percent of com-
pleted interviews among people who
were contacted) was in the range
64.0% to 85.6% across occupations,
with interviews completed by 441
reservation agents, 505 customer ser-
vice representatives, 554 executives,
and 850 railroad engineers. Reserva-
tion agents and customer service rep-
resentatives were largely women
with a modal age of 30 to 44,
whereas executives and railroad en-
gineers were largely men with a
modal age of 45 to 59. Railroad
engineers had the lowest education
(50.6% had no more than a high
school education), whereas execu-
tives had the highest levels of educa-
tion (98.7% were college graduates).
More details on the sample design,
administration procedures, and re-
spondent characteristics are reported
elsewhere.13

Measures
The interviewer version of the

HPQ was administered to all respon-
dents in the telephone surveys. Two
series of HPQ questions are of par-
ticular interest for the current report:
those that assessed the presence of
chronic conditions and those that as-
sessed work performance. Chronic
physical conditions were assessed in
a checklist based on the larger list
used in the U.S. National Health
Interview Survey (NHIS). The NHIS
list was reduced by focusing on con-
ditions that are consistently found in
the NHIS to be commonly occurring
among working people and have
consistently been found in a number
of national surveys to be signifi-
cantly related to impaired work per-
formance.14,15 These conditions in-
clude arthritis, asthma, chronic back
or neck pain, cancer, chronic ob-
structive pulmonary disease (COPD)
or emphysema, diabetes, gastrointes-
tinal ulcers, chronic headaches, heart
disease, hypertension, and seasonal
allergies. Methodologic research has
shown that these conditions are self-
reported with good validity when
they either have been brought to
medical attention or have caused sig-
nificant activity limitation.16–19 Il-
lustrative levels of agreement be-
tween self-reports and medical
records based on the � statistic20 are
0.41 for arthritis, 0.55 for asthma,
0.62 for heart disease, and 0.73 for
hypertension.16 These should be in-
terpreted as lower-bound validity es-
timates because medical records are
imperfect (eg, some chronic condi-
tions such as arthritis and headaches
often are not brought to medical
attention). Consistent with this, there
is lower agreement between self-
reports and medical records for mild
symptom-based conditions that have
not been treated, presumably reflect-
ing failure to detect or record these
conditions on the part of healthcare
professionals.21,22 Two chronic re-
current mental conditions are also
included in the HPQ: major depres-
sion (MD) and generalized anxiety
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disorder (GAD). Both were assessed
with the Composite International Di-
agnostic Interview Short-Form
(CIDI-SF) screening scales, a set of
brief scales with good validity in
reproducing diagnostic assessments
based on in-depth psychiatric evalu-
ations.23 The concordance of the
CIDI-SF measures of MD and GAD
with more in-depth diagnostic as-
sessments based on the � statistic are
0.86 for MD and 0.62 for GAD.

Work performance was assessed
in the HPQ with questions about
work impairments in the past 30 days
resulting from physical or emotional
health problems. Three performance
domains are considered in the cur-
rent report: absenteeism, presentee-
ism, and critical incidents. Absentee-
ism was assessed with a series of
questions about both full days and
partial days of missed work in rela-
tion to expected time at work. Be-
cause workers in 3 of the 4 occupa-
tions (all except executives) often
work either part-time or in rotating
shifts, absenteeism was assessed in
terms of hours rather than days and
was converted to a day-equivalent by
dividing total absenteeism hours by
8. HPQ validation studies show good
concordance between measures of
self-reported absenteeism and pay-
roll records over a 30-day recall pe-
riod, with Pearson correlations in the
range 0.66 to .79 and evidence of
some downward bias in mean self-
reported absenteeism levels.13

Presenteeism was assessed with a
series of questions that required re-
spondents to rate their performance
while at work in both absolute and
relative (ie, compared with other
workers in the same occupation)
measures of quality, quantity, and
overall performance. The aggregate
score across all reports was con-
verted to metric with a theoretical
range between 0 and 100 and treated
as a ratio scale for purposes of cal-
culating the performance of each re-
spondent in relation to the perceived
performance of other workers in the
same occupation. The additive in-
verse of this ratio was used as a raw

measure of relative presenteeism (ie,
the percentage decrement in work
performance of the respondent com-
pared with the average worker in the
same occupation) and then normed
to have a mean of zero in the total
sample of each occupation. Relative
presenteeism was multiplied by
hours actually worked to create a
summary hour-equivalent measure
of presenteeism that can be inter-
preted as the excess number of hours
the respondent worked in compari-
son to the number of hours the aver-
age worker would have had to work
to complete the same amount of
overall work. Presenteeism hours
were converted to day-equivalents
by dividing by 8; absenteeism and
presenteeism days were also added
to calculate the number of absentee-
ism/presenteeism days combined.
HPQ validation studies document
fair to good concordance between
measures of self-reported presentee-
ism and independent measures of
work performance based on either
supervisor or peer ratings. Concor-
dance is much better at the tails than
in the middle of the distribution.13

Area under the receiver-operating
characteristic (ROC) curve in pre-
dicting inadequate work perfor-
mance, as defined by the lowest 20th
percentile of the supervisor or peer
rating distributions, is in the range
0.63 to .69. These numbers should be
interpreted as lower-bound estimates
of the validity of self-reported pre-
senteeism because supervisor and
peer ratings are imperfect measures
of true work performance.

Critical incidents, finally, were as-
sessed with 4 yes–no questions that
asked respondents to report the pres-
ence of job-related accidents, inju-
ries, special failures, and special suc-
cesses in the past 30 days. Open-
ended information was obtained
about the specifics of each reported
critical incident for purposes of cod-
ing and estimating financial costs or
benefits to the employer. For pur-
poses of the current report, we focus
on a single summary measure that
assigns 1 point for each negative

critical incident and subtracts 1 point
for each positive critical incident re-
ported by each respondent. No archi-
val information was available to val-
idate the accuracy or completeness
of critical incident reports. However,
evaluation of the open-ended re-
sponses shows that the reported inci-
dents are, in fact, noteworthy events
that employers would either want to
reduce or, in the case of successes,
increase.

Analysis Procedures
Descriptive analyses were under-

taken to calculate the prevalence of
chronic conditions and the distribu-
tion of the work performance mea-
sures. The effects of individual
chronic conditions on work perfor-
mance were estimated using analysis
of covariance pooled across the 4
occupations to maximize statistical
power. Each condition was treated as
a separate dummy predictor variable
in a multivariate equation that in-
cluded controls for age, sex, educa-
tion, and occupation. Variation in
effect sizes across occupations was
evaluated with statistical tests of in-
teraction between conditions and oc-
cupations. Finally, the prevalence of
each condition and the independent
effect of the condition on the work
performance measures were com-
bined to calculate the projected an-
nual numbers of combined absentee-
ism–presenteeism days and negative
critical incidents as a result of each
statistically significant condition per
100 workers in each occupation. Sta-
tistical significance was evaluated
using 0.05-level 2-sided tests.

Results

Prevalence of Chronic
Conditions

The prevalence of chronic condi-
tions in each of the 4 occupations is
shown in Table 1. The most common
conditions across all samples com-
bined are, in order, seasonal allergies,
chronic back–neck pain, chronic head-
aches, hypertension, arthritis, and de-
pression. Prevalence differs signifi-
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cantly across occupations at the 0.05
level for 9 of the 13 conditions, the
exceptions being cancer, diabetes, gen-
eralized anxiety disorder, and heart
disease. Railroad engineers have the
highest prevalence of several condi-
tions (arthritis, chronic back–neck
pain, diabetes, and allergies). Reserva-
tion agents have the highest prevalence
of chronic headaches. Customer ser-
vice representatives have the highest
prevalence of asthma, depression, and
gastrointestinal ulcers. Executives
have the lowest prevalence of most
conditions but the highest prevalence

of hypertension. The higher preva-
lence of hypertension among execu-
tives and railroad engineers could re-
flect a difference in hypertension
screening and diagnosis because exec-
utives and railroad engineers received
routine physical examinations at their
employers’ expense, whereas the res-
ervation agents and service representa-
tives did not.

Work Performance
Table 2 presents means for the

measures of absenteeism and critical
incidents. (The means of presentee-

ism are, by definition, zero in each
sample.) Both outcomes differ sig-
nificantly across occupations (F3,2359
� 58.0, 141.8, P � 0.001). Mean
absenteeism days in the past month
range between 1.9 days (customer
service representatives) and 4.9 days
(railroad engineers). The means of
critical incidents, in comparison, are
all negative, indicating that workers
report more special successes than
failures, accidents, or injuries. The
range of mean critical incidents is
between -0.1 (railroad engineers) and
-0.7 (executives).

Individual-Level Associations
Between Chronic Conditions
and Work Performance

The individual-level associations
between conditions and work perfor-
mance are presented in Table 3. The
table entries are based on analysis of
covariance coefficients that were
transformed to represent annual ex-
cess number of days (for absentee-
ism, presenteeism, and their combi-
nation) or of critical incidents (the
combination of excess negative inci-
dents and fewer positive incidents)
associated with each condition inde-
pendent of the effects of other con-

TABLE 1
The Prevalences of Chronic Conditions in Four Occupations

All Compa-
nies Pooled

Reservation
Agents

Customer
Service Rep-
resentatives Executives

Railroad
Engineers

F3.2359*
P Val-

ue†Percent (SE) Percent (SE) Percent (SE) Percent (SE) Percent (SE)

Arthritis/rheumatism 13.9 0.7 12.7 (1.6) 12.2 (1.4) 9.4 (1.2) 18.4 (1.3) 8.9 �0.001
Asthma 6.3 0.5 5.7 (1.1) 10.4 (1.3) 4.0 (0.8) 5.5 (0.8) 7.2 �0.001
Chronic back or neck pain 24.9 0.9 27.7 (2.1) 24.9 (1.9) 15.5 (1.5) 29.5 (1.6) 12.7 �0.001
Cancer 1.3 0.2 1.6 (0.6) 1.0 (0.4) 1.6 (0.5) 1.2 (0.4) 0.4 0.735
COPD/emphysema 1.7 0.3 3.0 (0.8) 1.4 (0.5) 0.4 (0.3) 2.0 (0.5) 3.7 0.011
Depression 9.5 0.6 12.0 (1.6) 14.5 (1.5) 3.9 (0.8) 8.8 (1.0) 12.9 �0.001
Diabetes 3.8 0.4 3.2 (0.8) 3.1 (0.8) 3.1 (0.7) 5.1 (0.8) 1.9 0.129
General anxiety disorder 2.5 0.3 3.4 (0.9) 2.7 (0.7) 1.3 (0.5) 2.8 (0.6) 1.8 0.151
GI ulcers 1.9 0.3 0.7 (0.4) 3.3 (0.8) 0.7 (0.4) 2.6 (0.5) 4.9 0.002
Chronic headaches 15.1 0.7 21.3 (2.0) 20.3 (1.8) 4.9 (0.9) 15.3 (1.2) 23.8 �0.001
Heart disease 2.9 0.3 3.2 (0.8) 1.4 (0.5) 3.4 (0.8) 3.4 (0.6) 1.9 0.120
Hypertension 14.9 0.7 11.1 (1.5) 9.5 (1.3) 18.6 (1.7) 15.5 (1.2) 7.8 �0.001
Seasonal allergies 40.7 1.8 49.0 (2.4) 41.3 (2.2) 31.4 (2.0) 42.0 (1.7) 11.2 �0.001
(no.) (2363) (441) (518) (554) (850)

* F-tests evaluated the variation in condition prevalences across the 4 occupations.
† P values from 2-sided tests.
SE, standard error; COPD, chronic obstructive pulmonary disease; GI, gastrointestinal.

TABLE 2
Mean Absenteeism Days and Net Negative Critical Incidents Per Month in Four
Occupations

Mean Absenteeism
Days Per Month

Mean Net Negative
Critical Incidents

Per Month

Percent (SE) Percent (SE)

Reservation agents 4.3 0.27 �0.5 0.3
Customer service representatives 1.9 0.16 �0.5 0.2
Executives 1.9 0.11 �0.7 0.2
Railroad engineers 4.9 0.19 �0.1 0.2
F3.2359* 58.0 141.8
P value† �0.001 �0.001

* F-tests evaluated the variation in work performance measures across the 4 occupations.
† P values from 2-sided tests.
SE, standard error.
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ditions and control variables. Ap-
proximately 80% of coefficients are
positive (ie, there are poorer work
outcomes among workers with those
specific chronic conditions) and 25%
are significant at the 0.05 level. All
significant coefficients are positive.
Taken as a whole, these results show
that the set of chronic conditions
considered here is associated with
elevated rates of work impairment.
However, chronic conditions more
consistently predicted decrements in
absenteeism (100% of coefficients
positive, 38.4% statistically signifi-
cant) than either presenteeism
(53.8% positive, 15.4% significant)
or critical incidents (69.2% positive,
15.4% significant). Effects on pre-
senteeism are significant and larger,
although not significantly so, than
effects on absenteeism for only 2
conditions: arthritis and asthma.

Before examining individual coef-
ficients, significance tests were car-
ried out to evaluate whether the set
of conditions taken as a whole is
significantly related to the outcomes.
Significant overall associations were
found for 3 of the outcomes (F13,2340
� 1.7–6.0, P � 0.047–� 0.001), the
exception being critical incidents.
Tests were also carried out to deter-
mine whether the effects differ sig-
nificantly across conditions. Signifi-
cant differences of this sort were
found for 2 of the outcomes (F12,2336
� 1.1–2.3, P � 0.35–0.00), with the
exceptions being absenteeism and
critical incidents. When we combine
absenteeism with presenteeism, 4
conditions are significant at the 0.05
level: arthritis, asthma, depression,
and COPD–emphysema. The first 2
of these 4 significantly predict both
absenteeism and presenteeism,

whereas the latter 2 predict only
absenteeism. The effect sizes of ar-
thritis, asthma, and depression are in
the range from 15.1 to 19.4 days per
year. Even for workers with entry-
level salaries, effects as large as
these translate into annual salary-
equivalent costs of $1200 to $1500,
whereas the salary-equivalent costs
are many times higher for execu-
tives. The effect size of COPD–
emphysema is much higher (42.9
days per year) than the other condi-
tions, but the standard error is large
the result of the comparatively small
number of respondents with COPD–
emphysema. As a result, the coeffi-
cient of COPD–emphysema is not
significantly different from the coef-
ficients of the other statistically sig-
nificant conditions (z � 1.2–1.5, P �
0.131–0.219).

TABLE 3
Individual-Level Associations Between Chronic Conditions and Annual Excess Absenteeism Days, Presenteeism Days, and
Net Negative Critical Incidents

Annual Excess
Absenteeism Days*

Annual Excess
Presenteeism

Days*†

Annual Excess
Absenteeism and

Presenteeism Days
Combined*†

Annual Excess Net
Negative Critical

Incidents†

Days (SE) Days (SE) Days (SE) No. (SE)

Arthritis/rheumatism 8.5 (3.4) 15.6 (5.8) 17.8 (6.2) 0.4 (0.4)
Asthma 10.6 (4.8) 18.3 (8.2) 19.4 (8.6) �0.1 (0.5)
Chronic back or neck

pain
3.7 (3.6) �4.5 (4.8) 2.3 (5.0) 0.4 (0.3)

Cancer 2.4 (10.1) 12.3 (17.3) 20.5 (18.7) 1.0 (1.1)
COPD/emphysema 19.4 (8.9) 27.5 (15.6) 42.9 (17.0) 0.3 (1.0)
Depression 12.4 (4.1) 3.8 (6.7) 15.1 (7.4) 1.0 (0.4)
Diabetes 6.4 (6.0) 7.3 (10.3) 16.0 (11.0) 1.0 (0.7)
General anxiety disorder 11.1 (7.2) �3.0 (12.7) 5.4 (13.7) �0.4 (0.8)
GI ulcers 2.6 (8.4) �7.8 (14.4) �11.1 (15.4) �0.3 (0.9)
Chronic headaches 13.3 (3.4) �6.7 (5.8) 6.3 (6.2) 1.1 (0.4)
Heart disease 8.8 (7.0) 8.9 (11.8) 16.3 (12.7) 0.8 (0.8)
Hypertension 4.2 (3.4) �7.7 (5.8) 1.6 (6.2) �0.4 (0.4)
Seasonal allergies 1.2 (2.2) �6.4 (4.1) 0.1 (4.3) 0.1 (0.3)
F13.2340§ 6.0 1.7 2.8 1.3
P value� �0.001 0.05 0.00 0.22
F12.2336¶ 1.2 2.3 1.8 18.0
P value� 0.26 0.00 0.5 �0.001

* Effects of individual conditions on work performance measures were derived from analyses of covariance adjusted for age, sex, education,
occupation, and other conditions.

† Annual excess presenteeism days were calculated by first multiplying a summary measure of relative presenteeism at work by the actual
number of hours worked; resulting presenteeism hours were divided by 8 to produce day-equivalents.

‡ Annual excess absenteeism and presenteeism days were added to calculate absenteeism/presenteeism days combined.
§ F-tests evaluated whether the set of conditions, as a whole, is related to work performance measures.
� P values from 2-sided tests.
¶ F-tests evaluated the variation in effects on the work performance measure across the 13 conditions.
SE, standard error; COPD, chronic obstructive pulmonary disease; GI, gastrointestinal.
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Depression and chronic headaches
are the only conditions that signifi-
cantly predict critical incidents. The
effect sizes are 1.0 to 1.1 critical
incidents per year. It is impossible to
put a dollar value on these effects
without knowing specifics about the
value to the company of a foregone
incident defined as a “big success” or
of the occurrence of an incident de-
fined as a “big failure.” The costs of
these effects to the employer might
be as great as, or even greater than,
the costs associated with absentee-
ism and presenteeism.

Statistical tests were carried out to
evaluate whether the 13 significant
coefficients in Table 3 vary by occu-
pation. Global tests failed to find
significant between-occupation vari-
ation in these effects for any of the 4
outcomes (F39,2301 � 1.1, P � 0.308
for absenteeism; F39,2301 � 1.0, P �
0.426 for presenteeism; F 39,2301 �
0.9, P � 0.634 for absenteeism–
presenteeism; and F39,2301 � 0.9,
P � 0.614 for critical incidents).
More specific tests for each of the 13
coefficients found 2 individual coef-
ficients that vary significantly across
occupations. Seasonal allergies pre-

dict presenteeism differently across
the occupations (F3,2301 � 3.0, P �
0.029), largely as a result of a less
powerful effect among railroad engi-
neers than respondents in the other
occupations. Chronic headaches pre-
dict absenteeism–presenteeism dif-
ferently across the occupations
(F3,2301 � 2.6, P � 0.052), largely as
a result of a more powerful effect
among customer service representa-
tives than respondents in the other
occupations. Caution is needed in
interpreting these specifications,
however, because the insignificance
of the global tests means that the 2
specifications could be the result of
chance variation in the large number
of tests.

Aggregate Associations Between
Chronic Conditions and Work
Performance

Although the effect sizes in Table
3 do not differ across the significant
conditions, the conditions vary sig-
nificantly in prevalence. As a result,
the aggregate effects of the condi-
tions differ. This variation is shown
in Table 4, which presents the annual

number of excess absenteeism–
presenteeism days and critical inci-
dents associated with each signifi-
cant condition per 100 workers in the
labor force. It is important to recog-
nize that the results are per 100
overall workers, not per 100 workers
with the condition, allowing differ-
ences in the prevalence of the condi-
tion to be taken into consideration in
calculating the effects. The individu-
al-level effect size estimates are as-
sumed to be equal across occupa-
tions based on the results reported in
the previous paragraph.

Part I of the table shows effects on
combined absenteeism–presentee-
ism. Arthritis is associated with the
largest aggregate effects in 3 of the 4
occupations. The exception is cus-
tomer service representatives, among
whom arthritis, asthma, and depres-
sion have very similar effects. The
aggregate effects of arthritis range
between 167.6 (executives) and
328.0 (railroad engineers) excess ab-
senteeism–presenteeism days per
year for every 100 workers. COPD–
emphysema, in comparison, is asso-
ciated with the smallest aggregate
effects in 3 of the 4 occupations. The
exception is reservation agents,
among whom asthma and COPD–
emphysema have similar effects.
The aggregate effects of COPD–
emphysema range between 17.1
(executives) and 128.6 (reservation
agents) excess absenteeism–pre-
senteeism days per year for every
100 workers. Part II of the table
shows effects on critical incidents.
Chronic headaches are consistently
associated with larger aggregate ef-
fects than depression. The aggre-
gate effects of chronic headaches
range between 4.9 (executives) and
21.5 (reservation agents) excess
critical incidents per year for every
100 workers. The aggregate effects
of depression, in comparison, range
between 4.0 (executives) and 14.7
(customer service representatives)
excess critical incidents per year
for every 100 workers.

TABLE 4
Annual Excess Absenteeism Days, Presenteeism Days, and Net Negative Critical
Incidents From Chronic Conditions Per 100 Workers in Four Occupations

Reservation
Agents

Customer
Service

Representatives Executives
Railroad

Engineers

No. (SE) No. (SE) No. (SE) No. (SE)

Annual Excess Absenteeism and
Presenteeism Days Per 100
Workers*

Arthritis 226.4 (79.2) 217.5 (76.1) 167.6 (58.7) 328.0 (114.8)
Asthma 110.6 (49.2) 201.8 (89.9) 77.6 (34.6) 106.7 (47.5)
COPD/emphysema 128.6 (51.1) 60.0 (33.9) 17.1 (6.9) 85.7 (34.1)
Depression 181.3 (89.3) 219.1 (107.9) 58.9 (29.0) 133.0 (65.5)

Annual Excess Net Negative
Critical Incidents Per 100
Workers†

Depression 12.2 (5.3) 14.7 (6.4) 4.0 (1.7) 8.9 (3.9)
Chronic headaches 21.5 (7.9) 20.5 (7.7) 4.9 (1.8) 15.4 (5.7)

* Aggregate effects on annual absenteeism and presenteeism days combined are shown
for the 4 conditions statistically significantly associated with this work performance measure.

† Aggregate effects on annual net negative critical incidents are shown for the 2 conditions
statistically significantly associated with this work performance measure.

SE, standard error; COPD, chronic obstructive pulmonary disease.
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Discussion
Three limitations are important to

keep in mind when interpreting these
results. The surveys had compara-
tively low response rates and self-
reports could be only imperfectly
related to true conditions and true
work performance; both issues could
have introduced bias and adversely
affected the accuracy of our esti-
mates. These 2 limitations should
lead to caution in interpreting results,
albeit caution that is tempered by the
results of methodologic research on
the magnitude of measurement error.
In an earlier series of HPQ work-
place surveys, we found that varia-
tion in response rate resulting from
differences in intensity of recruit-
ment effort is not significantly re-
lated to condition prevalence or to
the estimated effects of conditions on
work performance.24 It is likely,
based on this finding, that the results
reported here, are not importantly
affected by the survey response rates.

With regard to measurement of
chronic conditions, methodologic re-
search reviewed previously has
shown that chronic conditions are
generally self-reported with good ac-
curacy.16–19 This means that any
bias introduced by this type of mea-
surement error should be minimal.
To the extent that this bias exists,
methodologic research suggests that
prevalence will be underestimated,
making the aggregate estimates con-
servative. However, because condi-
tions that cause significant activity
limitation are less likely to be unre-
ported than those that do not cause
activity limitation, individual-level
estimates are likely to be overesti-
mated. With regard to errors in self-
reports about work impairments, the
HPQ calibration studies showed that
there is good concordance of self-
reports both with payroll records and
with archival supervisor and peer
performance ratings.13 These results
suggest that any bias in the estimated
effects of conditions on work perfor-
mance is likely to be minimal.

The third limitation of the results
in this article is that they focus on the
additive effects of separate individ-
ual conditions. Although such infor-
mation is useful, it is important to
recognize that many people with
chronic conditions suffer from more
than 1 condition,25 and that co-
occurring conditions are, in general,
more impairing than pure condi-
tions.26 We were unable to evaluate
the joint effects of co-occurring con-
ditions in the current report because
a very large sample is required for
statistically powerful analysis of
these interactive effects. Such a sam-
ple is currently being assembled by
the HPQ data-pooling consortium
(www.hpq.org). Replication and ex-
tension of the current results to eval-
uate the effects of co-occurring con-
ditions will be carried out in this
database once it is assembled and
ready for analysis.

Within the context of these limita-
tions, the results reported here are
broadly consistent with previous re-
search in finding a high prevalence
of chronic conditions among work-
ing people14,15 as well as substantial
effects of chronic conditions on work
performance.27,28 These results also
extend beyond previous research,
which focused largely on absentee-
ism and show that absenteeism is
generally associated with smaller
decrements in work performance
than presenteeism in the occupations
considered here. They also show that
the chronic conditions considered
here more consistently have adverse
effects on absenteeism than presen-
teeism. Two exceptions are arthritis
and asthma, both of which have sig-
nificant effects on both presenteeism
and absenteeism and effect sizes that
are larger (although not significantly
so) for the former than the latter. It is
noteworthy that the presenteeism co-
efficient effect sizes are also substan-
tial in magnitude, although not sta-
tistically significant, for cancer, heart
disease, and COPD–emphysema. All
3 of these are low-prevalence condi-
tions, which means that a larger sam-
ple might show that they have mean-

ingful effects on presenteeism. It is
also noteworthy that the surveys
were not carried out during allergy
season, which means that the effects
of seasonal allergies were almost
certainly underestimated.

We are not aware of any previous
studies that have examined the ef-
fects of chronic conditions on critical
incidents, although research has doc-
umented effects of some chronic
conditions, most notably seasonal al-
lergies29 and substance abuse,30 on
workplace accidents. Only 2 of the
conditions examined here, depres-
sion and chronic headaches, were
found to be significant predictors of
critical incidents. Although it is con-
ceivable that these could be chance
associations resulting from replica-
tion across a large number of condi-
tions, the consistency in their effects
in all 4 occupations suggests that
they are genuine rather than the re-
sult of chance.

Our finding about comparative ef-
fects is consistent with the few pre-
vious studies that compared the rel-
ative effects of individual chronic
conditions on work performance.
Specifically, arthropathies, asthma,
COPD, and mood disorders have
been independently reported to be
among the top conditions responsible
for annual work-loss days in the
nationally generalizable Medical Ex-
penditure Panel Survey (MEPS).4
Among specific conditions, arthritis
and depression stand out as espe-
cially important in the current study.
Arthritis is important because it
uniquely combines high prevalence
with significant effects on both ab-
senteeism and presenteeism, result-
ing in the highest aggregate absen-
teeism–presenteeism effects in the
study. This finding is consistent with
independent evidence that arthritis
has enormous workplace costs.31 De-
pression is important because it is the
only condition that has significant
effects on both absenteeism–presen-
teeism and critical incidents. This
finding is consistent with evidence
from previous studies that depression
causes significant decrements in a
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wide range of functional do-
mains.32,33 Reasons for depression’s
impairment across a variety of as-
pects of performance could include
its multifaceted adverse effects on
attention, memory, other aspects of
cognition, motivation, relations with
peers and superiors, self-efficacy,
and even its ability to cause purpose-
ful self-harm.34

These results have implications for
a variety of stakeholders interested in
reducing work impairments from
chronic illness. Perhaps the most im-
portant is that cost-effectiveness
analyses should move beyond simply
enumerating absenteeism to include
other aspects of work performance to
avoid underestimating the workplace
costs of illness. It is interesting to
note that none of the conditions
found in the current study to be
significant predictors of either com-
bined absenteeism–presenteeism or
critical incidents would have been
missed if absenteeism had been the
only aspect of work performance
considered. However, the magnitude
of the effects would have been dra-
matically underestimated. For exam-
ple, the estimated individual-level ef-
fect of arthritis on absenteeism (8.5
days per year) is less than half as
large as the estimated effect on ab-
senteeism and presenteeism com-
bined (17.8 days per year). Differ-
ences as large as this can
dramatically change the conclusions
of cost-effectiveness analyses.

Another important implication is
that policymakers should consider
information about the workplace
costs of illness in current debates and
planning activities regarding insur-
ance coverage and healthcare expen-
ditures. It is striking that no mean-
ingful relationship exists in the
United States between the magnitude
of impairments caused by different
conditions and the amount spent on
these conditions in direct treatment
costs.4 Equally striking is the fact
that treatment costs in the United
States for patients with conditions
that have the greatest role disabilities
relative to direct treatment costs

(mood disorders, chronic pulmonary
diseases, and arthropathies) largely
go to treat comorbid problems rather
than the disabling conditions them-
selves.5 These results clearly show
that allocation of treatment resources
is currently not being made in a way
designed to maximize return on in-
vestment (ROI) with respect to role
performance.

To develop and target successful
interventions to improve this state of
affairs, employers and health plans
need better information than they
currently have about the mechanisms
through which specific conditions
impair work performance. For exam-
ple, interventions can be designed to
enhance case finding and aggressive
outreach to untreated workers in an
effort to increase the proportion of ill
workers who receive treatment, to
help providers improve the intensity
or quality of existing treatments for
patients already in treatment, or to
help patients adhere to their regi-
mens. Not all of these interventions
make equal sense for all conditions.
Disease management programs that
incorporate all of these features exist
for all the conditions found in the
current study. These programs have
been found to have significant ef-
fects on work performance.35–40 Op-
timal allocation of resources across
these features and conditions re-
quires information on the particular
needs for specific conditions as well
as the cost-effectiveness of individ-
ual program components.

Available evidence from eco-
nomic analyses suggests that inter-
ventions aimed at some combination
of outreach, best practices, and ad-
herence can lead to a favorable ROI
for the employer–purchaser of health
care. For example, simulations based
on secondary analyses of clinical tri-
als for the treatment of depression
suggest that the direct costs of out-
reach and treatment of depression
among employed people could be
totally offset by the indirect cost
savings associated with the de-
creased work impairment that occurs
when depression remits.41 Rational

economic evaluations of the likely
ROI of disease management inter-
ventions for chronic conditions
should be factored into employer
cost–benefit calculations regarding
employer-sponsored health insur-
ance coverage. Furthermore, once an
investment in employer-sponsored
health care is made, longitudinal
workplace health and productivity
tracking surveys should be used to
help provide quality assurance and
guide subsequent ROI evaluations.
The availability of inexpensive stan-
dardized procedures for such ongo-
ing surveys (www.hpq.org) makes
this approach to employer healthcare
investment all the more feasible.
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This report presents an overview of methodological issues in estimat-
ing the indirect workplace costs of illness from data obtained in employee
surveys using the World Health Organization Health and Work
Performance Questionnaire (HPQ). The HPQ is a brief self-report
questionnaire that obtains three types of information: screening infor-
mation about the prevalence and treatment of commonly occurring
health problems; information about three types of workplace conse-
quences (sickness absence, presenteeism, and critical incidents); and
basic demographic information. The report considers two sets of meth-
odological issues. The first set deals with measurement. The rationale for
the HPQ approach to measurement is described in this section. In
addition, data are presented regarding the accuracy of HPQ measures,
documenting that the HPQ has excellent reliability, validity, and
sensitivity to change. The second set of methodological issues deals with
data analysis. A number of analysis problems are reviewed that arise in
using self-report nonexperimental survey data to estimate the workplace
costs of illness and the cost-effectiveness of treatment. Innovative data
analysis strategies are described to address these problems. (J Occup
Environ Med. 2004;46:S23–S37)

D ouble-digit inflation in health care
costs has led many employers to
consider such health care cost con-
trol strategies as defined contribu-
tions, medical savings accounts, in-
creased employee contributions for
health insurance, and reductions in
benefits.1,2 It is clear that such ap-
proaches could create short-term
savings in the direct costs of health
care, but their effects on indirect
workplace costs are less clear. Case
studies document that the direct cost
savings of some workplace health
care interventions can be swamped
by increases in indirect costs associ-
ated with offset, sickness absence,
and disability,3 whereas other inter-
ventions realize genuine savings.4 A
clear understanding of the indirect
workplace costs of illness as well as
the costs of changes in health care
benefits is consequently needed to
make rational decisions about
changes in benefit structure. Yet, few
employers have access to the data
required to obtain such an under-
standing, making it impossible for
them to optimize their health care-
purchasing decisions.

Three types of data gaps can be
distinguished. First, few employers
have access to good data on un-
treated health problems of their em-
ployees unless they conduct annual
physical examinations with all work-
ers in the workplace. Second, few
employers have access to good data
that can be used to assess either the
magnitude of the impact of illness,
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especially untreated illness, on work-
place functioning or the effects of
changes in health care interventions
on changes in workplace function-
ing. Third, even when such data are
available, employers typically lack
accurate evidence-based transforma-
tion rules that can be used to estimate
the effects of changes in workplace
functioning on the corporate bottom
line. Researchers are working on all
three of these gaps. A number of
self-report questionnaires have been
developed to measure the indirect
costs of illness and treatment on
work performance in an effort to
make up for the absence of archival
data. Lynch and Reidel5 and Loep-
pke et al6 published recent reviews
that discuss the pros and cons of
available measures. In addition, em-
pirical studies are currently under-
way to develop industry-specific
transformation rules that can be used
to convert information about em-
ployee-level effects of illness and
treatment on workplace functioning
into aggregate estimates of effects on
the corporate bottom line.7

The current report focuses on the
first two of these three data gaps by
presenting new methodological data
concerning the World Health Orga-
nization (WHO) Health and Work
Performance Questionnaire (HPQ),
the most widely used of the self-
report instruments developed to as-
sess the indirect workplace costs of
illness.8 The HPQ is a short instru-
ment (10 minute average administra-
tion time) that screens for the pres-
ence of commonly occurring health
problems and their treatment, as-
sesses the three main domains of
workplace performance that are tra-
ditionally assessed by organizational
and industrial psychologists (absen-
teeism, presenteeism, and critical in-
cidents),9,10 and obtains basic demo-
graphic and occupation information.
The HPQ can be self-administered
using paper and pencil, interactive
voice response, or internet modes of
data collection either in a cross-
section survey or in before-after test
market studies or workplace experi-

ments. A clinical trials version of the
HPQ is also available.

WHO developed the HPQ as part
of their Global Burden of Disease
Initiative, a program of research
aimed at documenting the human
capital costs of illness and the cost-
effectiveness of diverse health care
interventions.11 The HPQ is one
component in the WHO Disability
Assessment Schedule (WHO-
DAS),12 a multifaceted self-report
scale of role functioning created by
WHO to assess the global burden
of disease in each of the core do-
mains of the newly revised Interna-
tional Classification of Function-
ing, Disability and Health.13 For
example, the WHO-DAS is a pri-
mary outcome in a series of WHO-
coordinated nationally representa-
tive general population health
surveys in 28 countries around the
world with a combined sample size
of over 200,000 respondents.14 A
US sample of nearly 10,000 re-
spondents is included in this larger
data set. In addition to the nation-
ally representative HPQ data em-
bedded in these surveys, an elec-
tronic version of the HPQ is being
administered to hundreds of thou-
sands of employees of large US
corporations in conjunction with
the HPQ Data Consortium
(www.hpq.org). The unprecedented
size and diversity of the master
HPQ benchmark data set available
to this consortium makes the HPQ
all the more attractive for use in
future workplace health and pro-
ductivity surveys.

Data on the validity of the HPQ
absenteeism and presenteeism mea-
sures have been presented previously
in this journal,8 as have data on the
effects of various health problems on
HPQ outcome scores in a number of
employee health surveys.15,16 How-
ever, these previous reports omitted
information about two important sets
of methodological issues that are the
focus of the current report. The first
concerns two measurement issues:
the sensitivity of the HPQ work per-
formance measures to change and

the accuracy of the HPQ assessments
of chronic and acute conditions. Both
of these issues are discussed in the
first section of the article. We also
present new data in this section on
the validity of the HPQ presenteeism
scale that adds to the validity data
that we reported previously in this
journal.8

The second set of issues concerns
problems in data analysis that arise
in using self-report nonexperimental
survey data to estimate the work-
place costs of illness and the cost-
effectiveness of treatment. Four such
problems and proposed solutions are
discussed in the second section of the
article. These problems include the
confounding effects of common
causes, the role of risk adjustment in
evaluating differences between
health plans, the evaluation of treat-
ment effects on work performance
using nonexperimental data, and the
implications of comorbidity for eval-
uating the effects of individual con-
ditions on work performance.

Measurement

Absenteeism
Most health surveys assess absen-

teeism with a single question about
the number of days in the past month
(or other recall period) the respon-
dent missed a day of work because of
illness. Methodological studies led to
four refinements of this basic assess-
ment approach in the HPQ. First, the
HPQ not only asks about days, but
also about hours of work. This was
done based on the fact that a “day of
work” means something quite differ-
ent to a person who works a regular
9-to-5 5-day-a-week schedule versus
the increasingly large number of
people who work 4-day weeks, half-
days on Fridays, split shifts, rotating
shifts, and the like. Second, in addi-
tion to asking about expected hours
of work and hours missed on sick-
ness absence days, the HPQ asks
about hours missed on workdays (ie,
coming in late or going home early)
because of the fact that a substantial
proportion of missed work time oc-
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curs on days when people come to
work. Third, the HPQ asks about
extra hours of work (ie, coming in
early, going home late, working on
days off) because of the fact that
many workers put in extra hours to
make up for sickness absence.
Fourth, rather than focus on sickness
absence, the HPQ considers total
hours absent for any reason (eg, hol-
idays and personal days in addition
to sick days) because more and more
employers are using integrated ben-
efit schemes that combine vacation
and personal days and sickness ab-
sence days, making the distinction
among these categories artificial.

Methodological studies reported
previously in this Journal8 show that
these four refinements resulted in the
HPQ assessment of absenteeism hav-
ing good validity. These studies
compared HPQ self-reports with em-
ployer payroll records in multiple
occupations. Good concordance was
found, with Pearson correlations of
0.61 to 0.81 for 7-day recall and 0.66
to 0.71 for 4-week (28-day) recall of
hours worked, days worked, hours
missed, and days missed. Despite the
good concordance between self-
reports and payroll records, a consis-
tent tendency was found in these
methodological studies for HPQ self-
reports to be biased in the direction
of suggesting that workers spent
somewhat more hours and days at
work than recorded in payroll
records. Fortunately, however, it was
found that this bias can be corrected
with a simple regression-based reca-
libration of self-reports. This correc-
tion is built into HPQ calculations of
absenteeism.

Before leaving the discussion of
absenteeism, it should be noted that
focusing on hours rather than days
worked may be a point of concern
because we would expect the latter to
be remembered more accurately than
the former. This is a legitimate con-
cern, although, as noted above, an-
other problem exists when we focus
on days from the perspective of mon-
etizing results because the term “day
of work” is ambiguous for workers

with complex work schedules. For-
tunately, the HPQ asks a series of
questions about days of work (days
absent because of health problems,
days absent for any other reason,
days with reduced hours because of
health problems, days with reduced
hours for other reasons) as a memory
priming aid before asking about
hours of work. Therefore, it is possi-
ble to repeat analyses of HPQ data
twice, once using days and the sec-
ond time using hours as the unit of
analysis, and compare results for
consistency.

It is also noteworthy that concerns
can be raised about the decision to
focus on overall absenteeism rather
than on sickness absence. Indeed, a
reviewer of this article raised exactly
this concern, suggesting that we
might be biasing the analysis against
finding an adverse effect of illness or
an ameliorative effect of treatment
by including vacations and other
sorts of absenteeism in the outcome
measure. This concern reflects a mis-
understanding about the logic of
comparison. To appreciate this logic,
imagine the situation in which we
have two kinds of absenteeism, sick-
ness absence and vacation absence,
each of which we measure sepa-
rately, and that we are interested in
the effects of a given health problem
on these two outcomes. If the health
problem is associated with, say, 6.5
sickness absence hours per month
but has no effect on vacation ab-
sence, then a statistical analysis of
the effect of the condition on a mea-
sure of overall absenteeism will yield
an estimate of 6.5 hours. There will
be no bias caused by adding vacation
absence to sickness absence, as the
mean for this type of absence will be
the same for respondents with and
without the health problem. The
standard error (a measure of the pre-
cision of the estimate) of the estimate
will be larger when we use overall
absenteeism rather than sickness ab-
senteeism as the outcome measure.
With the large sample sizes we typ-
ically use in HPQ surveys, though,

the increase in standard error is of no
real importance.

It is also informative to consider
an alternative scenario to the one in
the last paragraph. Imagine that the
health problem led to an increase in
2.5 vacation hours per month. This is
not implausible because many sala-
ried workers fail to take all their
vacation time each year, and illness
might influence the decision to take
vacation time. If this is the case, then
exclusive focus on sickness absence
would lead to under-estimating the
true effect of the health problem (ie,
6.5 � 2.5 � 9.0 hours) on overall
absenteeism, whereas an analysis
that treated overall absenteeism as
the outcome would yield an accurate
estimate. The same is true if workers
with the health problem under inves-
tigation forego some vacation to
make up for sickness absence, in
which case an analysis that focused
exclusively on sickness absence as
the outcome would overestimate the
impact of the health problem on
work absenteeism. Our decision to
examine the effects of health prob-
lems on total absenteeism rather than
only on sickness absence is based on
these considerations.

A related issue is our decision to
ask about overall absenteeism rather
than about absenteeism because of a
particular health problem. The sec-
ond of these questions commonly is
used in studies that focus on partic-
ular health problems. This can lead
to bias, however, because respon-
dents are often inaccurate reporters
about reasons for their work absence.
This is especially true in the com-
monly occurring situation where the
worker suffers from comorbid disor-
ders (eg, allergies and arthritis). If a
bad night’s sleep is associated with
both joint pain and allergy symp-
toms, leading the worker to stay
home from work the next day, it is
likely that the worker would answer
“yes” either to the question “Did
your allergies keep you from work
today?” or to the question “Did your
arthritis keep you from work today?”
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Because of this bias, questions of
the sort “Did your allergies keep you
from work today?” generally overes-
timate the effects of individual con-
ditions. More accurate estimates can
be obtained by using statistical anal-
ysis to tease out the relative effects
of comorbid conditions. In the exam-
ple given in the last paragraph, for
example, this could be done in the
aggregate by comparing workers
with allergies-only, arthritis-only,
and both conditions. Our decision to
use statistical analysis to estimate
aggregate effects of conditions rather
than to ask respondents, in effect, to
do this statistical analysis in their
heads in answering questions about
the effects of individual conditions is
based on this reasoning.

Presenteeism
Inadequate work performance, of-

ten referred to as “presenteeism,”
obviously is more difficult to assess
than absenteeism. Indeed, the deci-
sion to develop the HPQ was based
largely on a failure to find an exist-
ing self-report measure of work per-
formance that met the needs of
WHO. Objective performance-based
assessments or self-report measures
of work performance that include
questions tailored to the unique de-
mands of a single occupation17,18 are
ideal in this regard for a single occu-
pation. However, such measures can-
not be used for broad-based studies
across diverse occupations.

Another possibility is to develop
self-report measures that include
questions about difficulties in many
different concrete aspects of perfor-
mance in an effort to cover the job
demands of all existing occupations.
Such an approach could try to be
comprehensive, as in the Department
of Labor’s Occupational Information
Network (O*NET) system of job
classification,19 which contains over
50 dimensions of job performance,
or it could either sample or aggregate
these dimensions.20,21 Among the
self-report work performance mea-
sures that are based on this approach
are the Endicott Work Productivity

Scale,22 the Stanford Presenteeism
Scale,23 and the Work Limitations
Questionnaire.24

Although measures like these are
useful for documenting the ways
specific health problems affect work
performance (eg, by decreasing the
abilities to lift, read, concentrate
etc.), none of them either covers all
the dimensions of job performance
included in the O*NET system or
samples these dimensions in a repre-
sentative way that guarantees unbi-
ased coverage across occupations.
Furthermore, even if the dimensions
were representative, it would be ex-
tremely difficult to calculate the
overall indirect costs of illness to the
employer from scale results because
no rules exist to combine dimen-
sional scores into an overall measure
of work performance that is valid
across all occupations. Such combi-
nation rules would, at a minimum,
require different weights to be ap-
plied across dimensions to different
occupations. Health-related difficul-
ties in the domain of unskilled man-
ual labor (eg, digging, lifting, carry-
ing), for example, are presumably
much more impairing to a manual
laborer than to a lawyer. Many dif-
ferences such as these would have to
be taken into account in combining
domain performance scores into an
overall work performance score that
applies equally well to workers in all
the thousands of occupations in the
labor force.

Given the current intractability of
the problem described in the last
paragraph, researchers who are more
interested in arriving at an overall
evaluation of the effects of health
problems on work performance than
in documenting effects on separate
dimensions have gone to the other
extreme of asking workers to provide
a single global rating of their overall
work performance rather than to re-
port difficulties in a number of sep-
arate domains of work functioning.
This is often done using a 0-to-10
global rating scale of overall work
performance, as in the widely used
Work Productivity and Activity Im-

pairment Questionnaire.25 The un-
derlying assumption in using this
approach is that workers can do a
better job than researchers of implic-
itly reviewing the various dimen-
sions of work functioning to arrive at
a summary rating of their overall job
performance.

The HPQ uses the global rating
approach described in the last para-
graph to assess work performance.
Respondents are asked to rate their
overall work performance during the
past four weeks on a 0-to-10 scale
where 0 means the “worst possible
work performance” a person could
have on this job and 10 means “top
work performance” on this job. Our
reasoning in selecting this simple
aggregate approach was the one
mentioned in the last paragraph: that
workers are in a better position than
researchers to recognize the work
performance domains that are most
relevant to their particular occupa-
tions, to evaluate their recent perfor-
mance in these domains, and to ar-
rive at a rating of their overall work
performance based on this evalua-
tion.

In administering this global rating
question in the HPQ, more concrete
memory priming and decomposition
questions are asked first. These ques-
tions are explicitly designed to be
sufficiently general that they apply to
all occupations, but sufficiently fo-
cused that they facilitate relevant
memory search and review. The goal
is to force respondents to review
critical aspects of their work perfor-
mance before assigning themselves a
rating on the global scale. Method-
ological research has shown that
forced reviews of this sort increase
the accuracy of responses to global
ratings questions.26–28 In addition,
internal anchoring questions are used
in the HPQ to facilitate interpretation
of responses to the global questions
by asking each respondent to give
separate global ratings for the aver-
age worker on their job and for their
own usual performance before rating
their recent performance. Responses
to these questions allow scores of
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recent performance to be calculated
in comparison to (ie, divided by) the
performance of other workers as a
way of adjusting for possible be-
tween-worker differences in calibra-
tion on the 0-to-10 self-anchoring
scale.

It is noteworthy that the HPQ
component questions can be modi-
fied to blend the best features of
self-report measures with measures
that, like the HPQ, use global ratings
to assess overall work performance.
For example, the short version of the
Work Limitations Questionnaire
(WLQ), which assesses difficulties
in a small number of work perfor-
mance domains that are highly re-
lated to ratings in the larger set of
WLQ domains, could be included
among the HPQ component ques-
tions. Data of this sort could be
analyzed using a statistical method
known as path analysis29 to study the
extent to which proximate effects of
health problems on these concrete
aspects of work performance medi-
ate the more distal effects of these
same health problems on global rat-
ings of overall work performance.

Validity
Methodological studies that were

described previously in this journal8
show that the HPQ is a valid assess-

ment of presenteeism. These studies
compared HPQ self-reported presen-
teeism with independent employer
records of job performance and
found statistically significant mono-
tonic associations across a range of
occupations (airline reservation
agents, customer service representa-
tives, automobile company execu-
tives, railroad engineers) and a vari-
ety of outcomes (work audits,
supervisor ratings, peer ratings). One
additional study of the HPQ presen-
teeism scale was performed subse-
quently and is reported here for the
first time. This involved 551 call-
center workers who completed the
HPQ in an internet survey and were
independently rated by their supervi-
sors on a 1–3 scale of being inade-
quate, adequate, or superior on six
different dimensions of work perfor-
mance. These ratings were then av-
eraged across the six dimensions to
arrive at a summary rating of overall
work performance. As with all inter-
net HPQ surveys, respondents were
informed that their participation was
completely voluntary, that they were
free to skip any question they did not
want to answer, and that their re-
sponses would be de-identified after
matching with their archival supervi-
sor ratings data and prior to data
analysis. These consent procedures

were approved by the Human Sub-
jects Committee of Harvard Medical
School.

As is often the case with supervi-
sor ratings, the summary call-center
worker ratings were strongly skewed
to the upper end of the distribution,
with only 7% of workers classified
as inadequate and the vast majority
classified as superior. To deal with
this skewed distribution, two dichot-
omous versions of the summary su-
pervisor ratings were created. The
first distinguished workers in the top
20% of the distribution (high per-
formers) from all other workers. The
second distinguished workers in the
bottom 20% of the distribution (low
performers) from all other workers.
The HPQ presenteeism scale was
used to predict these two supervisor
rating dichotomies in separate logis-
tic regression equations. Results are
presented in Table 1.

Part I of Table 1 shows that a
trichotomized version of the HPQ
presenteeism scale significantly pre-
dicts supervisor ratings of high per-
formance, which we have defined
inversely in the table as the absence
of a high rating for ease of compar-
ison with the results in Part II of the
table. Part II shows a similar pattern
in predicting supervisor ratings of
low performance. The odds ratios

TABLE 1
HPQ Presenteeism Scores as Predictors of Supervisor Rating Among Call Center Workers (n � 551)†

% of Sample
Supervisor

Ratings Odds Ratio

% (se) % (se) OR (95% CI)

I. Supervisor rated not high performance
Low Performer 4.2 (0.9) 91.3 (6.0) 5.0* (1.1–22.1)
Medium Performer 72.1 (1.9) 82.6 (1.9) 2.2* (1.4–3.5)
High Performer 23.8 (1.8) 67.9 (4.1) 1.0 —

�2 � 14.4, p � 0.001
II. Supervisor rated low performance

Low Performer 9.6 (1.3) 30.2 (6.4) 3.9* (1.6–9.6)
Medium Performer 74.0 (1.9) 18.9 (1.9) 2.1* (1.0–4.4)
High Performer 16.3 (1.6) 10.0 (3.2) 1.0 —

�2 � 8.7, p � 0.013

* Significant at the .05 level, two-sided test.
† In Part I, HPQ low performance was defined as an absolute score on the 0-to-10 scale �7. High performance was defined as a ratio score

�1.4. Medium performance was defined residually as all other respondents. In Part II, HPQ low performance was defined as an absolute score
�6 or a relative score �.75. High performance was defined as an absolute score of 10 or a relative score �1.8. Medium performance was
defined residually as all other respondents.
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(ORs) across the HPQ categories of
low, medium, and high self-reported
performance are monotonic in each
equation. Compared with workers
with HPQ scores in the high-
performance category, who were de-
fined as the contract category with an
OR of 1.0, workers with HPQ me-
dium and low scores had ORs of 2.2
and 5.0, respectively, in predicting
not having supervisor ratings of high
performance. The comparable ORs
in predicting supervisor ratings of
low performance were 1.0, 2.1, and
3.9, respectively, for HPQ high, me-
dium, and low performers. These
associations are similar in magnitude
to those found in the previously re-
ported calibrations of the HPQ pre-
senteeism scale against independent
archival measures of job perfor-
mance.8

Sensitivity to Change
Although the results described in

the last paragraph document that the
HPQ presenteeism scale is valid, a
separate issue is whether it is sensi-
tive to change. As noted above, the
HPQ asks respondents to rate their
typical work performance and then
separately to rate their performance
over the past 30 days. It is important
that the latter report is distinct from
the former report to the extent that
performance does, in fact, vary
across time. If this is not the case,
then longitudinal tracking studies
that use the HPQ as an outcome will
not be sensitive to true change in
performance. We know from empir-
ical analyses of many HPQ surveys
that the two scales are distinct in the
sense that their correlation is less
than perfect. Pearson correlations be-
tween the two scales are in the range
0.5 to 0.7 across all HPQ surveys.
However, with data collected only at
one point in time, we have no way of
knowing whether the lack of a per-
fect association between the two
scales is due to unreliability or to the
recent performance scale truly being
sensitive to change.

This issue can be resolved by con-
ducting a prospective study in which

the HPQ scale of recent performance
is assessed on two separate occa-
sions. Even here, though, it is impos-
sible to separate true change from
lack of reliability by considering the
HPQ presenteeism scale alone be-
cause change and unreliability are
confounded when only a single mea-
sure is assessed at two points in
time.30 This problem can be resolved
when two indicator variables are
measured at two points in time and a
linear structural equation model is
specified in which true work perfor-
mance at time t (WPt) is assumed to
cause the two indicators (I1t, I2t) and
the observed correlations among the
indicators are assumed to be induced
by WPt. An illustration of such a
model, in the form of a path dia-
gram,31 is presented in Fig. 1.

The problem with a single-indica-
tor model can easily be seen in Fig.
1, as the Pearson correlation between
either of the single indicators mea-
sured at two points in time is the
product of three path coefficients
(eg, I11I12 � acd). It is impossible to
identify any of these three unknowns
from a single observed correlation.
This is true even if we assume, as is
conventional, that the reliability of
the indicators is constant over time
(eg, a � d). With two indicators at
two points in time, this under-
identification can be resolved by vir-
tue of there being six correlations
among the four observed measures

and only five unknown parameters to
estimate. In particular, the stability
parameter, c, can be estimated as
follows:

c � [I11I12 � I21I12/

�I11I21 � I12I22)]1/2 (1)

Once the stability parameter is es-
timated, the reliability parameters
can be identified simply by assuming
temporal constancy and factoring out
the effect of instability on the test-
retest correlations. For example, the
reliability of I1t can be estimated as

a � d � {I11I12/[(I11I22 � I21I12)/

�I11I21 � I12I22)]}1/2 (2)

� ��acd/c]1/2 � (ad)1/2

� �a2)1/2 � (d2)1/2 (2a)

Note that reliability is identified
even if the second indicator, I2, is
actually not a single indicator mea-
sured at two points in time but two
different indicators measured at dif-
ferent points in time. Note, too, that
in the case of the assumption of
temporal constancy, the model is
overidentified with three degrees of
freedom, in which case a �2

3 test can
be used to evaluate model fit. Sub-
stantive interpretation of the param-
eter estimates depends on good
model fit.

Fig. 1. A two-indicator two-time model of the stability of true presenteeism (WPt) and the
reliability of measured presenteeism indicators (Int). As in more conventional exploratory factor
analysis models, measurement errors (e1–4) are assumed to be independent of true presenteeism
and of each other.
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A data array that allows the test-
retest reliability of the HPQ presen-
teeism scale to be estimated using
this model was obtained as part of a
calibration survey carried out in a
sample of 105 airline reservation
agents. A baseline HPQ was admin-
istered to this sample and these data
were compared to independent su-
pervisor ratings of work performance
during the same month. The respon-
dents then participated in a 1-week
follow-up Experience Sample
Method (ESM) evaluation32 of mo-
ment-to-moment work experience
two months after the baseline HPQ
as well as in a repeat of the HPQ in
a debriefing telephone interview the
day after the end of the diary week. If
we use the supervisor rating as a
second indicator of presenteeism at
Time 1 and the summary ESM pre-
senteeism score as a second indicator
of presenteeism at Time 2, we can
estimate the parameters in the model
specified in Fig. 1 and Equations
1–2a.

This model was estimated using
the LISREL 8.30 software pack-
age,33 fitting the covariance matrix
among the four observed variables
and constraining the unstandardized
slopes of the HPQ scale at time t

(HPQt) to be constant across t � 1,2.
The overall model fit was excellent
(�2

2 � 1.1, P � 0.30), indicating that
the six observed covariances among
the four measured variables can be
accurately reproduced by the four
model parameter estimates (the slope
of HPQt on WPt constrained to be
constant for t � 1,2; the slope of
WP2 on WP1, the slope of the super-
visor rating on WP1, and the slope of
the ESM scale on WP2). Standard-
ized parameter estimates are pre-
sented in Fig. 2, where we see that
the estimated stability of true presen-
teeism over two months is 0.59 and
the estimated reliability of the HPQ
presenteeism scale is 0.89 (0.96 �
0.93). It is noteworthy that the ob-
served correlation between HPQ1
and HPQ2, which is 0.521 in this
sample, is very close to the estimated
product of stability multiplied by re-
liability (ie, 0.59 � 0.89), further
confirming the excellent fit of the
model to the observed data.

The most important result in Fig. 2
for purposes of evaluating the sensi-
tivity to change of the HPQ is that
the reliability of HPQt is consider-
ably higher than the estimated stabil-
ity of true presenteeism even over
the short time interval considered

here. This result implies that the
HPQ presenteeism scale is sensitive
to change. A formal analysis of this
issue requires computing the reliabil-
ity of the change score (HPQ2 �
HPQ1). The latter is defined as (RH
� ST)/(1 � ST), where RH is the
reliability of HPQt (0.89) and ST is
the stability of WP.34 Note that this
formula implies that the reliability of
the change score increases as the
time interval increases. This is be-
cause reliability is of true score vari-
ance to total variance (ie, true score
variance plus variance due to unreli-
ability in the HPQ). True score vari-
ance (ie, inter-temporal change) will
increase as the time interval in-
creases, but the variance due to un-
reliability in the HPQ will remain
constant, leading to an increase in the
ratio of true:total variance. With ST
equal to 0.59 over the time interval
considered here, the reliability of the
HPQ change score is 0.73. Over a
longer time interval, such as 6
months or a year, which would be the
typical range of the time intervals
considered in the evaluation of work-
place health care interventions, the
stability of WP would decrease and
the reliability of the HPQ change
score would increase proportionally.

It is important to note that the data
presented in Fig. 2 are not optimal
because one might expect higher sta-
bility of a single scale (ie, the HPQ)
than of different scales over the same
interval of time (ie, SR1 and ESM2)
due to correlated method variance
(ie, a correlation between e1 and e2).
A model that includes a term for
correlated method variance cannot
be identified, making it impossible to
evaluate this possibility with only
two times and two indicators. As a
result, future work is needed that
includes other indicators measured at
multiple points in time. Despite this
limitation, though, the results in Fig.
2 are consistent with the HPQ pre-
senteeism scale being sensitive to
change in true presenteeism over rea-
sonable time intervals.

Fig. 2. Parameter estimates of the two-indicator two-time model of the stability of true
presenteeism (WPt) and the reliability of the HPQ presenteeism scale (HPQt). True presenteeism
is included by the HPQ at both times by supervisor ratings at time 1 (SR1), and by an aggregate
performance measure based on moment-in-time sampling of work performance using the
experience sampling method at time 2 (ESM2). As in more conventional exploratory factor
analysis models, measurement errors (e1–4) are assumed to be independent of true work
performance and of each other.
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Critical Incidents
As noted above, job-related acci-

dents are the third domain of work
performance typically assessed by
organizational and occupational psy-
chologists. Even though they are un-
common, accidents are important be-
cause of their potential high cost.
However, the same could be said of a
number of other rare but important
events in the workplace. Therefore,
we decided to expand the assessment
of accidents to include the broader
domain of what we call “critical
incidents,” including big successes,
big failures, and accidents. We ex-
plored a number of options for ask-
ing fully structured questions about
these incidents. In the end, though,
their rarity and great variety led us to
include three separate open-ended
question about successes, failures,
and accidents-injuries-near-misses in
the final HPQ. The textual responses
to these questions are converted into
general anonymous vignettes and
presented to supervisors for scoring
in terms of their monetary cost to the
company.

Conditions
Although the HPQ absenteeism,

presenteeism, and critical incidents
measures can be used on their own,
the standard WHO HPQ instrument
also includes separate series of ques-
tions about chronic conditions and
the symptoms of acute conditions.
For each reported condition, respon-
dents are asked if they are currently
in treatment and, if not, whether they
were ever in treatment for this prob-
lem. The questions about conditions
are included in the HPQ to obtain
information about the prevalence of
diverse health problems in the work-
place as well as to study differences
in the strength of association be-
tween individual conditions and the
HPQ outcome measures. In consid-
ering either of these uses, though, the
question arises as to the accuracy of
the conditions measures.

The HPQ assesses chronic condi-
tions using checklists modified from

the US Health Interview Survey.35 A
number of methodological studies
have found the self-reports obtained
in these checklists to be valid for
disorders brought to medical atten-
tion or that significantly limit activi-
ties when compared to independent
medical records.36–41 For example,
moderate-to-high agreement (Co-
hen’s 	)42 has been found between
self-reports and medical records re-
garding arthritis (	 � 0.41), asthma
(	 � 0.55), diabetes (	 � 0.82), and
high blood pressure (	 � 0.73).36

These are lower bound estimates be-
cause the medical record is not a
“gold standard,” especially for
chronic conditions that might not be
brought to medical attention (eg, ar-
thritis), for poorly defined conditions
(eg, back pain), and for symptom-
based conditions in which the medi-
cal record merely reproduces symp-
toms that are based on self-report
(eg, chronic headaches).

In the case of symptom-based con-
ditions, a number of more extensive
scales exist that could have been
used instead of the single yes-no
question in the HPQ. For example, a
brief and valid screener has been
developed to assess migraine based
on self-report.43 A decision was
made not to include symptom scales
of this type in the basic version of the
HPQ based on concerns about inter-
view length and the realization that
the HPQ checklist does a good job
assessing most important chronic
conditions. However, expanded ver-
sions of the HPQ are often used in
workplace surveys that include a
more in-depth assessment of a small
number of conditions in conjunction
with the standard HPQ checklist
questions. This kind of tailored ex-
pansion can be guided by prior
knowledge about conditions that are
likely to have special importance in
the workplace under study (such as
musculoskeletal conditions in a blue-
collar work setting in which heavy
lifting is an important aspect of work
performance).

The HPQ assessment of acute con-
ditions, in comparison, uses two

standard symptom checklists, one for
mental disorders and the other for
physical disorders. Mental disorders
are assessed with the K6 symptom
checklist of nonspecific psychologi-
cal distress.44 The K6 is a six-
question Likert scale that assesses
symptom frequency over the past 30
days for common symptoms of anx-
iety and mood disorders. The K6 has
excellent concordance with blind
clinical evaluations of mental disor-
ders.45 Acute physical conditions are
assessed with items selected from the
Patient Health Questionnaire 15
(PHQ-15), a 15-question scale of
acute somatic symptom severity.46

The PHQ-15 captures over 90% of
the presenting complaints for acute
physical health problems seen in pri-
mary care settings and has strong
monotonic relationships with inde-
pendent measures of global per-
ceived health and functioning.47

Analysis
Once the measures of conditions

and outcomes are available, conven-
tional regression analysis can be
used to estimate associations be-
tween conditions and outcomes.
However, a number of important
methodological issues arise here that
warrant discussion. Four of these
will be considered in this section of
the article: the confounding effects
of common causes; the role of risk
adjustment in evaluating differences
between health plans; the use of in-
novative strategies to evaluate the
effects of treatment on work perfor-
mance using non-experimental data;
and the implications of comorbidity
for evaluating the effects of individ-
ual conditions on work performance.

Common Causes
In estimating the effects of condi-

tions on work performance, it is im-
portant to recognize that morbidity is
not randomly assigned. This means
that the regression coefficients link-
ing conditions to performance cannot
unequivocally be interpreted in
causal terms. If unmeasured vari-
ables cause both increased risk of
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illness and work performance, failure
to control for the effects of these
variables will lead to bias in the
estimated effects of conditions. Per-
haps the most obvious example of
this problem involves the effects of
age. Age is strongly related to in-
creased risk of many kinds of
chronic conditions (eg, cardiovascu-
lar disorders, musculoskeletal disor-
ders). To the extent that age is also
significantly related to changes in
work performance independent of
illness, failure to control statistically
for age in multiple regression analy-
sis will lead to biased estimates of
the effects of illness on work perfor-
mance. However, age is not the only
potentially important confounding
variable. Others include gender, mar-
ital status, number and ages of chil-
dren, and education. It is important
to include controls for all of these
variables in multiple regression esti-
mates that estimate the effects of
conditions on work performance.

The major advantage of experi-
mental manipulation over analysis of
naturalistic variation is that the ef-
fects of unmeasured causes can be
assumed independent of the effects
of the focal predictor variables, mak-
ing it unnecessary to recognize, mea-
sure, and control for the effects of all
possible confounding variables in or-
der to obtain unbiased estimates of
the effects of the focal predictor vari-
ables. It is sometimes possible to
gain part of this advantage of exper-
iments in naturalistic analysis by
working with prospective individual-
level data and assuming consistent
effects of the unmeasured unchang-
ing causes.48 To see how this can
occur, consider an unstandardized re-
gression equation for the effects at
time t of a given condition (Ct),
time-varying causes such as age (Vt),
and time-invariant (unchanging)
causes such as sex (Ut) on work
performance (HPQt):

HPQt � b0t � b1Ct

� b2Vt � b3Ut (3)

If this survey was repeated in a
given workplace over two years and
individual-level responses were
linked, first differences could be
taken between the equations at times
1 and 2. Assuming consistent slopes
over time, the resulting difference
score equation would be:

HPQ2 � HPQ1 � (b02 � b01) �

b1(C2 � C1) � b2(V2 � V1) �

b3(U2 � U1 � 0) (4)

Note that the effects of Ut cancel
out, which means that any bias intro-
duced by failing to control for Ut in
Equation 3 disappears in Equation 4.
In addition, a comparison of the es-
timates of b1 in Equations 3 and 4
can be used to evaluate the effects of
unmeasured common causes on bias
in estimating the effects of condi-
tions. This kind of comparison can
be made in any workplace that re-
peats HPQ surveys on an annual
basis.

The data analysis strategy de-
scribed in the last paragraph applies
only to unmeasured causes that are
time-invariant. It is not possible to
correct for the bias introduced by
unmeasured time-varying causes.
These time-varying causes have to
be measured and introduced as ex-
plicit controls to adjust for their ef-
fects. We noted in the last section
that age is the most obvious example,
but it is not the only important time-
varying common cause of conditions
and work performance. A second
that is also very important for some
conditions is seasonality. A number
of conditions vary in prevalence by
season of the year. Seasonal allergies
and flu are the two most obvious
examples, but less extreme seasonal
variation is also found for other acute
conditions (eg, strains-sprains), for
exacerbations of some persistent
chronic conditions (eg, arthritis), and
for episodes of some chronic-
recurrent conditions (eg, depression).

To the extent that seasonal varia-
tion also exists in work performance,
failure to control for the effects of

seasonality introduces bias into esti-
mates of condition effects. To con-
trol for seasonality, it is necessary to
carry out HPQ surveys across all
seasons of the year, ideally using
randomization to assign respondents
to a data of survey administration. A
convenient approach of this sort is to
key administration to the worker’s
birth date. Most workplace health
and productivity surveys do not ran-
domize season. As a result, great
care is needed in interpreting the
estimated effects of conditions that
vary seasonally. For example, the
estimated effects of self-reported
seasonal allergies on work perfor-
mance in HPQ surveys conducted
either in the winter or summer are
dramatically lower than the esti-
mated effects in surveys conducted
in the spring or fall.

Risk Adjustment
In addition to estimating the ef-

fects of specific health conditions on
work performance, another common
research question is whether health
plans differ in the extent to which
they reduce the work impairments
associated with particular conditions.
This question can be addressed by
estimating statistical interactions in
multiple regression analyses between
conditions and plan membership in
predicting work performance. The
estimated effects of conditions on
decrements in performance would be
expected to be lower in plans that do
a better job of treating these condi-
tions. However, this kind of analysis
is subject to a special case of the
problem discussed in the previous
section on unmeasured common
causes: that unmeasured individual-
level determinants of selecting dif-
ferent health plans among workers
whose employers offer choice
among plans might introduce bias
into estimates of health plan effects.

For example, workers who take
least care of their health might be
expected to select the health plan
with the lowest employee contribu-
tion among those offered by their
employer, leading to an induced as-
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sociation between membership in
this plan and subsequent health-
related decrements in work perfor-
mance even if this plan is as effective
as other plans in ameliorating the
effects of health problems on work
performance. Or workers with the
most severe cases of a particular
health problem might select the
health plan with the best disease
management program for that prob-
lem, leading to upward bias in esti-
mating the impact of that health
problem on decrements in work per-
formance among enrollees of that
particular health plan.

These kinds of bias in health plan
selection have been the subject of
considerable interest among health
services researchers.49–51 The same
general types of strategies as those
described in the previous section on
common causes are used to address
these biases: to measure and control
for the biases in the estimation of
regression equations; and to modify
research designs to remove the bi-
ases. In general, if potential sources
of bias are measured (eg, individual
level health consciousness and health
locus of control), risk adjustment for
between-plan differences in these
variables can be achieved by intro-
ducing these measures as additive
control variables in multiple logistic
regression equations that also in-
clude main effects for conditions and
plans as well as interactions between
conditions and plans. The notion
here is that these biasing variables
are expected to have the same effects
across plans, but to differ in their
distributions across plans, allowing
these effects to be controlled with
additive compositional adjustments.

A design-based approach to esti-
mating the magnitude of selection
bias can be taken by pooling survey
results across samples collected
across a number of different work-
places in a single health care market.
Market-wide HPQ surveys of this
sort are carried out by a number of
local business coalitions. In cases of
this sort, the participating businesses
usually differ in the number of health

plan options they offer their employ-
ees, from one extreme of businesses
that have an exclusive contract with
a single health plan to the other
extreme of businesses that offer em-
ployees a choice among all health
plans in the market. Individual-level
selection bias will necessarily in-
crease in businesses that offer em-
ployee choice versus no choice and
might also increase as the number of
choices increases from only two to
many. This variation can be used in
the analysis of market-wide HPQ
surveys by comparing the estimated
risk-adjusted within-plan effects of
specific health conditions on work
performance in sub-samples that dif-
fer in amount of employee choice
among plans.

The Nonexperimental Analysis
of Treatment Effects

A related kind of selection bias
involves estimating the effects of
treatment. The HPQ collects data on
whether respondents who report spe-
cific health problems are or are not in
treatment for these problems. This
makes it possible to estimate multi-
ple regression equations that include
separate predictions for untreated
conditions and treated conditions. A
fairly consistent pattern found across
a number of HPQ surveys is that the
significant effects of certain condi-
tions on decrements in work perfor-
mance are confined to workers who
are not in treatment for these prob-
lems (eg, seasonal allergies), while
for other conditions these effects are
confined to workers who are in treat-
ment (eg, arthritis) and for still others
the effects are unrelated to treatment
(eg, depression). The question obvi-
ously arises whether such results tell
us anything about the effects of treat-
ment.

The main difficulty with making
inferences about treatment effects
from such nonexperimental data (ie,
data in which the researcher does not
use some type of probability mecha-
nism to manipulate exposure, inten-
sity, or quality of treatment) is selec-

tion bias: that the severity and
impairment caused by an illness
strongly predict whether or not a
person with that illness will seek
treatment. This selection bias leads
to a conservative bias in estimating
treatment effects from non-experi-
mental data. Indeed, this bias often
swamps treatment effects, leading to
a pattern in which workers with a
particular illness have lower work
performance if they are in treatment
than if they are not in treatment. This
does not mean that treatment hurts
work performance (although there
are certainly instances in which that
may be the case).

Two important conclusions can
sometimes be drawn from nonex-
perimental HPQ survey data on treat-
ment despite the existence of selec-
tion bias. First, in instances where
the aggregate work impairment of
untreated cases is no greater than that
of people without the condition, the
most plausible interpretation is that
selection processes keep mild cases
out of treatment. This means that
additional outreach efforts to in-
crease the proportion of workers
with the condition who obtain treat-
ment would not be cost-effective
from the employer perspective.
Downstream cost savings (eg, early
intervention to prevent future costs)
are another matter and cannot be
evaluated in cross-section HPQ sur-
veys. The same is true for the extent
to which increases in barriers to care
might reduce the number of other
mild cases who are currently in treat-
ment without affecting work perfor-
mance. Both of these issues can be
examined by using longitudinal HPQ
surveys to evaluate the effects of
workplace health care interventions,
but not in non-experimental cross-
sectional analyses.

Second, in instances where the
significant effects of the condition on
decrements in work performance are
greater among workers who are not
in treatment than those in treatment,
one can reasonably conclude that
treatment is effective. This interpre-
tation is based on the assumption that
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selection bias works in the opposite
direction from the observed data pat-
tern (ie, more serious cases seek
treatment). The magnitude of the
treatment effect cannot be estimated
by comparing the slopes of treated
and untreated cases because of the
selection bias. However, in the ab-
sence of other information, it is plau-
sible to assume that the treatment
effect is at least as large as the
difference between the slopes of
treated and untreated cases. It is also
reasonable in such cases to consider
the possibility that outreach to in-
crease the treatment rate among
workers with this condition might be
cost-effective from the employer
perspective.

It is difficult to draw firm conclu-
sions about treatment effects in the
more typical instance where the sig-
nificant effects of the condition on
decrements in work performance are
greater among workers who are in
treatment than those not in treatment.
In such instances, it might be that the
performance of workers in treatment,
albeit lower than the performance of
untreated workers with the same
condition, might have been even
lower in the absence of treatment.
Similarly, the performance of work-
ers not in treatment, even though it is
better than that of treated workers,
might nonetheless improve signifi-
cantly with treatment. Yet we have
no way to know if either of these
possibilities is the case in the ab-
sence of other data.

The obvious way to resolve these
uncertainties is to implement a con-
trolled treatment intervention in
which probability or quasi-probabil-
ity mechanisms are used to assign
some, but not all, individuals or units
of individuals (eg, some, but not
other, branches of a bank; some, but
not other, departments in a large
corporation; some, but not other,
businesses in a local business coali-
tion) to greater access, intensity, or
quality of treatment than others.
Comparisons between respondents in
the different treatment arms can be
used to make inferences about treat-

ment effects that are much less sub-
ject to selection bias than the com-
parisons based on non-experimental
data. Weaker, but nonetheless useful,
inferences about treatment effects
can be made from before-after com-
parisons in a single business setting.3

Is there any way short of such an
intervention to make useful, although
necessarily incomplete, inferences
about likely treatment effects from
non-experimental data? This is pos-
sible in some instances, but access to
additional information is required
that can be used to introduce the
equivalent of quasi-randomization
into the analysis. A good example is
the work of Weiss et al,52 who esti-
mated the cost-effectiveness of im-
plantable cardioverter defibrillators
in patients with ventricular arrhyth-
mias by making use of the two ob-
servations that (1) the proportion of
patients who receive this procedure
varies enormously across hospitals
and (2) that the vast majority of
patients who seek treatment for this
condition do so by going to the
hospital that is closest to their home.
Weiss and colleagues used these ob-
servations to create a score for the
predicted probability of receiving
this procedure for each patient eligi-
ble for the procedure across a large
sample of hospitals based on the
track record of the hospitals for per-
forming the procedure in the past.
The amount of variance in actual use
of the procedure that was predicted
by this score, which was assumed to
be independent of any individual se-
lection bias, was used to implement
an econometric estimation procedure
that allows treatment effect to be
estimated with only minimum bias.
Although we are aware of no com-
parable within-market studies, one
could easily imagine similar analyses
being carried out to evaluate the
effects of disease management pro-
grams that are unique to individual
health plans in a single market by
pooling data across members of a
business coalition in the market that
differ in the access they give their

workers to participation in that
health plan.

Comorbidity
The discussion of data analysis

issues has so far focused on the
effects of individual conditions and
their treatment. However, the major-
ity of working people with chronic
disorders suffer from more than one
chronic condition. This is illustrated
in Table 2, which shows the distri-
bution of the number of chronic con-
ditions reported by respondents in a
series of HPQ surveys carried out in
the summer of 2003. Only 13.2% of
respondents reported that they had
none of the 27 chronic conditions in
the HPQ checklist, while an addi-
tional 15.9% reported having only
one of these conditions and the re-
maining 70.9% reported having two
or more conditions. Among workers
who reported having at least one
chronic condition, the median num-
ber of conditions was four.

Previous research has shown con-
sistently that comorbid disorders are,
in general, more impairing than pure
disorders in both clinical samples53

and community samples.15 These
same studies have also shown that
the incremental effects of additional
disorders on diverse measures of
functioning generally decrease as the
number of comorbid conditions in-
creases. This is illustrated in Table 3,

TABLE 2
The Distribution of Number of Chronic
Conditions in Recent HPQ Surveys
(n � 10,050)

Number of
Conditions % Cumulative %

0 13.2 13.2
1 15.9 29.1
2 15.6 44.7
3 13.0 57.7
4 10.8 68.5
5 8.3 76.8
6 6.7 83.4
7 4.8 88.3
8 3.5 91.8
9 2.8 94.6

10 2.0 96.5
11� 3.5 100.0
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which presents data on chronic pain
from the same HPQ surveys as in
Table 2. The first column shows that
14.5% of respondents reported
chronic pain and that the vast major-
ity of these workers also reported a
number of other comorbid chronic
conditions. The median number of
conditions reported by workers with
chronic pain was five. The second
column of Table 3 presents the esti-
mated annualized effects of chronic
pain based on a series of multiple
regression equations that included
separate dummy variables for each
of the 27 chronic conditions in the
HPQ checklist plus controls for sev-
eral sociodemographic variables
(age, sex, occupation).

The equations used to estimate the
results in the second column of Table
3 differed only in the sub-samples of
respondents that they included. The
equation used to estimate the effect
in the first row (7.2 days/year) was
based on the 85.5% of respondents
who did not report chronic pain plus
the 2.1% who reported that chronic
pain was their only chronic condi-
tion. The equations used to estimate
the effects in the next four rows (5.5,
2.5, 0.2, and 0.2 days/year) were
based on the 85.5% of respondents
who did not report chronic pain plus
those who reported chronic pain in
addition to either a low (1 to 3),
medium (4 to 6) high (7 to 9), or very
high (10 or more) number of other
comorbid conditions. The equation

used to estimate the effect in the last
row (3.0 days/year) was based on the
entire sample. The results are very
clear in showing that the estimated
effect of chronic pain decreases
monotonically as the number of co-
morbid conditions increases.

Two conclusions can be drawn
from this pattern of results. The first
is that the estimated effect of chronic
pain in the total sample, 3.0 days/
year, is not a very adequate descrip-
tor of the actual impact of this con-
dition because of the interaction
between chronic pain and number of
comorbid conditions in predicting
absenteeism. A disaggregated analy-
sis of the sort shown in Table 3
provides a much more accurate de-
scription. The second conclusion is
that the number of conditions is
sometimes more important than the
nature of conditions among workers
with high comorbidity. This is borne
out in more extensive analyses of the
same data set (results not presented
in the table), which show that very
few individual conditions are signif-
icant predictors of absenteeism
among workers with high comorbid-
ity even though workers with high
comorbidity have an extremely high
rate of absenteeism.

An important methodological im-
plication of these two conclusions is
that the best way to estimate a single
multiple regression equation for the
joint effects of many different

chronic conditions on absenteeism, if
a single equation is desired, is to
define separate dummy variables for
each of the conditions under consid-
eration among workers who do not
have high comorbidity in addition to
one or more separate dummy vari-
ables for workers with high comor-
bidity that ignore the nature of their
conditions. An even more useful ap-
proach is to abandon the use of a
single equation and to examine the
joint effects of number of conditions
and, among people with a given
number of conditions, types of con-
ditions, in predicting absenteeism.
This kind of joint investigation of
number and nature is a standard fea-
ture of the analysis of HPQ survey
data.

A final consideration in the analy-
sis of comorbidity is that certain
types of comorbidity might have es-
pecially powerful synergistic effects
on workplace functioning. One class
of comorbidities that has become the
subject of special interest in this
regard involves comorbidities of
mental disorders with chronic physi-
cal disorders. Strong patterns of
mental-physical comorbidity have
been found for a number of com-
monly occurring physical disorders
both in general population samples54

and in primary care samples.55 In
addition, clinical studies have found
substantial impairment associated
with co-occurring mental disorders
among people with chronic physical
conditions.56 Furthermore, recent
analysis of HPQ data has shown that
the effects of several common
chronic physical conditions on ab-
senteeism increase dramatically
when these conditions are comorbid
with anxiety disorders or clinical de-
pression.15 These results raise the
intriguing possibility that expanded
outreach and treatment of workplace
mental disorders might be cost-
effective by virtue of the indirect
effects on reductions in the work
impairments associated with comor-
bid physical disorders.

TABLE 3
The Estimated Effects of Chronic Pain Disorder on Annualized Absenteeism
Days in Recent HPQ Surveys Among Respondents Who Differ in Number of
Comorbid Conditions (n � 10,050)†

Prevalence
(%)

Annualized Effect
(days/year)

Pure 2.1 7.2
Low comorbidity (1–3) 23.9 5.5
Medium comorbidity (4–6) 32.6 2.5
High comorbidity (7–9) 25.3 0.2
Very high comorbidity (10�) 16.1 0.2
Total 14.5 3.0

† Effect size estimates are based on linear regression equations that control for age, sex
and occupation in predicting 30-day absenteeism. Annualized estimates are projected by
simple linear extrapolation from 30-day estimates.
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Discussion
The results presented in the first

section of the article demonstrated
that the HPQ work performance
measures are reliable, valid, and sen-
sitive to change. Data also were re-
viewed that demonstrate the reliabil-
ity and validity of the HPQ measures
of chronic and acute conditions.
Taken together, these results support
the use of the HPQ as an efficient
and accurate method to obtain infor-
mation on workplace health and pro-
ductivity. However, we also noted
that the HPQ is designed to estimate
overall indirect costs of individual
health problems rather than to collect
data on the ways in which individual
health problems influence overall
work performance (eg, by decreasing
the abilities to lift, read, concentrate
etc.). It is important for users to be
clear about which type of data they
need for their research purposes. In
cases where both types of data are of
interest, domain-specific questions
(eg, the short version of the WLQ)
can be added to the HPQ.

Endemic data analysis problems
that confront health and productivity
researchers irrespective of the mea-
surement tools they use were dis-
cussed in the second section of the
article. We also discussed ways these
problems are addressed in current
HPQ studies using innovative ap-
proaches to research design and data
analysis. All of these approaches fo-
cused on making causal inferences
about the effects of health care inter-
ventions. Such inferences are re-
quired for the employer to calculate a
return on investment in health care.
The ideal way of doing this, of
course, is to carry out an experiment
(eg, randomly assigning workers or
business units to the intervention).
We are involved in several such ex-
periments using the HPQ as one of
the primary outcomes. When this is
not possible, though, quasi-experi-
mental test market studies and natu-
ralistic studies are required. The
HPQ can be used in all these types of
studies.

As cross-section surveys are the
beginning step for more complex
designs, electronic HPQ report-
generating software has been devel-
oped to produce easy-to-interpret re-
ports from cross-sectional HPQ
surveys. These reports allow em-
ployers to answer a number of basic,
but important, questions that must be
addressed in order to have rational
health care decision-making: (1)
Which conditions are most common
in my workforce? (2) Which condi-
tions are associated with the greatest
lost productivity in my workforce?
(3) Are the presumed effects of the
latter conditions confined to workers
who are in treatment for these con-
ditions, to workers who are not re-
ceiving treatment, or both? (4) What
is the monetary value of the lost
performance associated with these
conditions? (5) Are the presumed
effects of these conditions the same
or different across health plans?

Answers to these questions can
help employers choose health plans
that adequately treat costly condi-
tions. Of course, HPQ data will only
be one of several important inputs to
this strategic planning. Nonetheless,
the part of the relevant data provided
by the HPQ is currently absent from
the decision-making information
available to most employers. The
answer to question (5) in the last
paragraph is of special importance.
As noted earlier in the paper, a num-
ber of sophisticated statistical meth-
ods have been developed for the
valid non-experimental comparison
of outcomes across health plans.49–51

In the ideal case, such analyses
would be carried out at a market
level in collaboration with an em-
ployer coalition that is able to gener-
ate a database far larger and more
varied than the one that could be
generated by focusing on the em-
ployees of a single company. Based
on this realization, we are currently
working with the Midwest Business
Group on Health in collaboration
with the National Business Coalition
on Health to develop a model health
and productivity evaluation and

quality assurance system that uses
the HPQ to assess indirect costs of
illness.

It is important to realize that so-
phisticated comparisons of health
plans using thoughtful case-mix risk
adjustment methods have been car-
ried out in the past. However, these
evaluations have focused almost en-
tirely on health care outcomes rather
than on workplace outcomes.57,58

There has been a particular focus on
process measures (ie, various clinical
quality measures) rather than on out-
come measures (ie, morbidity, mor-
tality, speed of recovery), with some
notable exceptions.59,60 There are
two reasons why workplace out-
comes (ie, presenteeism, absentee-
ism, duration of work disability)
have not been included in these stud-
ies. First, research in this area has
been under the direction of health
care professionals whose main inter-
est is in health care outcomes rather
than workplace outcomes. Second,
health care outcomes measures are
much more readily available than
workplace outcomes measures.

To obtain more and better data on
between-plan differences in work-
place outcomes, employers need to
make it clear to their health plans
that workplace outcomes are of cen-
tral importance to their contracting
decisions. In addition, they have to
facilitate access to workplace out-
comes data. Both of these things can
be done most effectively when em-
ployer coalitions work with their lo-
cal health plans to develop a coordi-
nated approach to collecting
workplace outcomes data in parallel
across a number of different work-
places. This is the approach we are
taking in our work with the Midwest
Business Group on Health.

In addition, it is important to rec-
ognize that one-time evaluation of
health plan performance has to be
followed with ongoing quality assur-
ance monitoring. The HPQ can be
extremely useful in the latter regard,
as annual HPQ tracking surveys can
be used to monitor trends in rates of
treatment among workers with costly
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conditions as well as trends in both
within-plan effects of specific condi-
tions on work performance and be-
tween-plan differences in these ef-
fects. In cases where trends of this
sort are monitored carefully across a
number of collaborating corporations
in a market-wide employer health
care coalition, it is feasible to envi-
sion the development of health plan
incentives based on these trends to
increase productivity rather than
merely to decrease direct costs. The
field of health and productivity man-
agement is too new for good models
of this sort to exist, but this is clearly
a feasible goal for the future as im-
plementation of health and produc-
tivity surveys become a routine on-
going part of employer data
gathering in the service of maximiz-
ing returns on health care invest-
ments.
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 The health and productivity movement has now come to a critical juncture at 

which we either have to put up or shut up with regard to our claim that employer 

investments in the health care of workers can be conceptualized, at least in part, as human 

capital investments and can be evaluated in terms of return on investment (ROI). We now 

have a number of different players in the health and productivity research arena. Interest 

in the social consequences of illness has broadened in the past decade as epidemiologists 

have joined health economists and health services researchers to develop methods aimed 

at rationalizing the allocation of health care resources (Gold, Siegel et al. 1996; Sloan 

1996; Tarlov, Ware et al. 1989; Patrick and Erickson 1993; Kessler, Greenberg et al. 

2001; Pauly, Nicholson et al. 2002). These studies show clearly that the “indirect” 

workplace costs of some untreated illnesses are enormous.  

Depression, for example, has been estimated to cause an annual loss of $33 billion 

in work absenteeism in the U.S. (Greenberg, Kessler et al. 1996). Given the low rate of 

depression treatment (Kessler, Barber et al. 1999) and the fact that treatment of 

depression substantially improves work performance (Coulehan, Schulberg et al. 1997; 

Wells, Sherboume et al. 2000), these data suggest that the expansion of employer-

sponsored depression outreach and treatment programs might be cost-effective for 

American business. (Kessler, Barber et al. 1999; Simon, Barber et al. 2001). And the 

same could be true for prevention, treatment, and disability management programs 

associated with a number of other illnesses (Kessler, Almeida et al. 2001; Boonen, van-

der Heijde et al. 2002; Reginster and Khaltaev 2002). 

Even when the focus of intervention is on potentially cost-effective programs, 

though, employers have difficulty thinking of employee health care as an investment. 
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Health care costs have been increasing so rapidly in recent years that most corporations 

are trying to reduce, not expand, their health care budget. Yet, rational management of 

health care investments is even more important now than in the past because employers 

must be able to determine what to keep, reduce, or eliminate in their current health plans. 

Reducing health programs that effectively address commonly occurring health problems 

with major impacts on work performance can be penny-wise and pound-foolish 

(Rosenheck, Druss et al. 1999). This means that employers need that clearly differentiates 

the relative workplace effects of individual health plan components for expansion, as well 

as reduction, of employer-sponsored health care benefits. 

The information gap that thwarts efforts at rationalization 

Most employers, however, lack any of the three critical types of information 

needed to calculate the ROI for investments in employee health care. These include 

information about: (1) the number of workers with specific health problems (included 

both those who are being treated and those not being treated); (2) the effects of each 

specific health problem on workplace functioning; and (3) the cost-effectiveness of 

available interventions by health care professionals who treat their employees. As a 

result, medical directors and benefits managers are unable to make a convincing business 

case for rationalizing employee health care benefits. 

 Even though few employers can assemble databases with the integrated 

information of these three sorts that are needed to rationalize purchasing decisions about 

health care for their employees, proxy versions of these data can be collected easily and 

inexpensively in employee health-and-productivity surveys. When these surveys are 

repeated annually, they can be used to track linked information about the prevalence of 
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employee illnesses, treatment of these illnesses, and the effects of these illnesses on work 

functioning. In cases where archival data are available (e.g., medical claims or 

performance reviews) and can be linked to the survey data, the self-reports can be 

evaluated for accuracy as well. 

 Such surveys can provide employers with answers to several key questions: How 

many of my workers have health problems of various sorts? How many of these problems 

are currently being treated? What are the “indirect” costs of untreated conditions 

measured by reduced worker performance and increased absence from sickness, 

workplace accidents, and disability? What are the comparable costs of conditions that are 

treated? If an intervention is put into place to improve treatment of a condition, changes 

measured by re-administering the survey periodically can help answer two other 

questions:  How effective is the intervention in reducing the workplace costs of the 

condition? What is the ROI on the intervention? And the logic of these evaluations is 

identical to that of test market and tracking studies routinely done by the market research 

departments of most major corporations.  

The Harvard Health and Work Performance Initiative 

 Recognizing the need for answers to these questions in order to help employers 

rationalize health care purchasing decisions, the John D and Catherine T MacArthur 

Foundation funded a group of researchers from Harvard Medical School to develop a 

system that would allow this information to be collected and reported quickly and 

inexpensively based on employee health-and-productivity surveys and electronic report-

generating software. Subsequent funding of this Harvard Health and Work Performance 
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Initiative also came from the Robert Wood Johnson Foundation and a number of industry 

sponsors.  

 The first phase of the Harvard initiative focused on developing the Health and 

Work Performance Questionnaire (HPQ). The HPQ is a short self-administered 

questionnaire to collect valid information among workers about the prevalence of treated 

and untreated health problems and about the effects of these health problems on work 

performance. The HPQ was created in collaboration with the Assessment and 

Classification Group of the World Health Organization and the medical directors of 

several major corporations. A complex and comprehensive series of methodological 

studies described elsewhere (Kessler et al., 2003; in press) was used to develop and 

validate the HPQ. Based on the impressive results of these methodological studies, the 

HPQ was selected by WHO for inclusion in a series of international health surveys they 

carried out to assess the prevalence and societal burdens of mental versus physical 

disorders. These surveys include interviews with nearly 200,000 respondents in 28 

countries around the world. In addition, the HPQ is now being used in workplace health 

surveys in a number of large corporations in the US, Europe, and Asia.  HPQ 

Administration.  

The HPQ can be administered either electronically or by paper and pencil, either 

as a stand-alone survey or in conjunction with an existing HRA survey in collaboration 

with their developers. A clinical trials version of the HPQ has also been developed and is 

now being used by several pharmaceutical companies to measure secondary outcomes in 

their experimental treatment trials. The use of this common metric in controlled clinical 

studies as well as in workplace surveys facilitates efforts to crosswalk results from the 
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former to the latter in the service of making projections regarding potential workplace 

effects of treatment enhancements.  

 The second phase of the Harvard initiative focused on developing an electronic 

HPQ report-generating system. This is an on-line system that can be used by employers 

to interpret the results of their HPQ surveys and to compare their results either with the 

results of nationally and internationally representative HPQ benchmark surveys, with 

surveys carried out by other companies in their same markets, or with their own HPQ 

surveys from past years. The HPW report-generating software was developed in close 

collaboration with an advisory group of medical directors, benefits managers, and health 

care consultants to optimize the ease and flexibility of the tool for generating useful 

survey results. A demonstration version of the HPQ report-generating system along with 

a copy of the questionnaire and useful background information on the HPQ Consortium 

are posted at www.HPQ.org.  

 The third phase of the Harvard initiative focused on implementing workplace 

health care experiments in conjunction with HPQ surveys. The largest of these is a $6 

million workplace depression treatment experiment funded by the National Institute of 

Mental Health and carried out in collaboration with United Behavioral Health in a 

number of large national corporations. The intervention features expanded employee 

outreach and best-practices treatment of workers who suffer from major depression. The 

outcomes are HPQ measures of absenteeism, work performance, workplace accidents, 

and disability. The goal is to determine whether a positive ROI can be demonstrated for 

the intervention over follow-up periods of one, two, and three years.  
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The Atlanta and Midwest Business Group on Health HPQ Demonstration Project 

The fourth phase of the Harvard Initiative is just now starting. In this phase, 

annual HPQ surveys are being carried out in the workforces of collaborating workplaces 

in two major health care markers, Atlanta and Chicago, as part of comprehensive 

demonstration programs aimed at rationalizing employer health care purchasing and 

quality control monitoring. These programs are developing integrated databases that 

combine pharmacy and medical claims data from health care providers, workplace 

performance and disability data from employers, and self-report health and productivity 

data from the HPQ surveys for the purposes of generating data on the workplace costs of 

illness and the cost-effectiveness of current treatment approaches, sharing these data with 

employers, working with employers to discuss these data and their implications with their 

health care providers, and evaluating the ROI of any modifications health plans make in 

their services as a result of this feedback. We also hope to use these demonstration sites 

and the integrated databases we develop in them as a natural laboratory to test a number 

of innovative ideas about targeted disorder-specific disease management programs. To 

the extent that our experience in these sites shows that we can cost-effectively rationalize 

health care spending and quality assurance and achieve a positive ROI, the systems and 

procedures developed in these demonstration sites will subsequently be disseminated to 

other markets throughout the country. The remainder of this article review the three main 

data acquisition areas associated with the HPQ in this demonstration project.  

The prevalence of health problems among working people 

The prevalence of individual conditions in the workforce must be known in order 

to target disease-specific health care investments. This information is available most 
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directly and accurately from annual physical examinations that some employers make 

available for all their workers, but few employers capture this information and study the 

prevalence of individual untreated health problems. In the absence of such data, medical 

claims can be used to study treated illnesses. These records tell us little, however, about 

the prevalence of untreated conditions because of wide variation in the proportion of 

workers with a given health problem who seek treatment. This is a critical issue, as 

untreated conditions often have substantial adverse effects on the workplace. 

Indirect estimates of the prevalence of untreated health problems can be obtained 

from archival sources such as the U.S. National Health Interview Survey (NHIS), which 

includes a chronic conditions checklist that can be used to generate national estimates of 

the prevalence of individual conditions. The NHIS data can also be disaggregated to 

produce refined estimates of prevalence among workers in specific occupations and 

regions of the country. Similar indirect estimates can be obtained from various data 

warehouses, such as HPQ data warehouse. Indirect estimates cannot be used, though, to 

evaluate the effects of workplace interventions. As a result, the Atlanta and Midwest 

Business Group on Health demonstration project is collecting direct information about 

the prevalence of untreated conditions by administering HPQ surveys that systematically 

ask employees about their health.  

These surveys can be carried out inexpensively, especially in companies where a 

large proportion of workers have e-mail addresses and can be surveyed electronically. 

Self-report surveys are, of course, limited to information that workers are able to report – 

such as information about symptom-based conditions and silent-conditions that have been 

diagnosed in health examinations. The majority of the commonly occurring health 
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problems that cause serious impairment in the workplace are symptom-based, including 

such conditions as arthritis, asthma, emotional disorders, migraine, neck/back pain, and 

seasonal allergies. In addition, a high proportion of the workers with untreated silent 

conditions (e.g. hypertension, hypercholesterolemia) are aware that they have these 

conditions based on previous medical examinations. As a result, self-report surveys can 

provide very useful data on the prevalence of treated and untreated conditions when 

employers are not able to obtain data from physical examinations for a large part of the 

workforce. 

The effects of health problems on workplace functioning 

Even the most common health problems will not be targets for employer 

investment unless they have a serious impact on work functioning – on sickness absence, 

quality of performance on the job, work-related accidents, and disability (Blum and 

Roman 1993). However, because previous studies show that the effects of particular 

health problems on work functioning vary substantially across occupations (Kessler, 

Mickelson et al. 2001), it is necessary to tailor estimates of likely effects to the 

composition of the workforce. The ideal way to assess work performance, of course, is 

objective performance-based assessment. Some employers have developed assessment 

systems of this sort for at least some of their workers (Grote 1996; Harbour 1997), but 

these systems vary enormously in coverage and sophistication. As a result, most 

employers lack individual-level work performance data for the majority of their 

employees. Even basic data on sickness absence are generally available only for blue-

collar and pink-collar workers (but not for white-collar workers), while data on job 

118



 

performance either are nonexistent, superficial, or very difficult to obtain in machine-

readable form in most companies. 

In the absence of objective performance data for a large proportion of the 

workforce, self-report measures are usually the most feasible tools for obtaining 

individual-level information on work functioning. The most compelling of these focus on 

single occupations and include questions that are tailored to the unique demands of those 

occupations (Sawyer, Latham et al. 1999; Warr and Conner 1999; Neal, Griffen et al. 

2000), but these are not useful for general-purpose studies. As a result, a number of 

health researchers have developed self-report measures of work performance that are 

designed for use across a wide range of occupations (Lynch and Riedel 2001). The HPQ 

is now the most widely-used and thoroughly validated of these measures.  

Although self-report survey data can be analyzed to generate estimates of the 

effects of health problems on work functioning, the results are much more meaningful to 

employers if they are translated into monetary terms from raw performance metrics (e.g., 

average number of lost work days associated with a particular illness). The appropriate 

translation rules can be quite complex, though, and are not necessarily proportional to 

salary. The unscheduled sickness absence of an airline reservation agent, for example, 

might lead to customers waiting longer to speak to an agent and agents on duty feeling 

more pressure then usual.  But the costs of these inconveniences to the employer are 

probably minimal unless the delays are so long and persistent that customers go to a 

different airline to purchase their tickets. The unscheduled sickness absence of a flight 

attendant, in comparison, can cause a flight departure delay (due to FAA staffing 

requirements for number of personnel needed for a flight to depart) that costs the airline 
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as much as $5000 per hour in additional gate fees. Similarly, the illness of a salesman, if 

it leads to the loss of a major contract, can cost a corporation millions of dollars even 

though the salesman’s salary is only a fraction of that amount. The rules used to convert 

information about the impact of health problems on work functioning into a dollar metric 

should capture these differences. An important challenge in monetizing the HPQ results 

in the demonstration markets will be to create realistic transformation rules that capture 

these kinds of complexities making use of the best current thinking about this problem 

(Berger, in press; Pauly, Nicholson et al., 2002; Berger, Murray et al., 2001).  

The cost-effectiveness of health-related interventions 

Information about the cost-effectiveness of available interventions is obviously 

important to making good decisions about health care investments. The word 

”interventions” is used broadly here to include both conventional medical treatments as 

well as other things that affect worker health, such as ergonomic chairs and on-site yoga 

classes for workers with low back pain. Interventions can be targeted at prevention, early 

detection and treatment, improvement in the quality of treatment, disability management 

or some combination. Ideally, cost-effectiveness would be evaluated first in controlled 

trials before an employer would invest in the intervention. The settings of such trials, 

however, bear little resemblance to real clinical settings. Consequently, employers need a 

method for monitoring the results from new health care interventions in their own 

companies. 

This is especially the case when health care is being proposed as an investment 

opportunity rather than a necessary cost of doing business – inviting comparisons with 

other investment opportunities. The same standards for evaluating ROI in other areas of 
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the business will then be applied to health care, and data of equivalent quality will be 

demanded to make the business case for health care investments. The same methods used 

to evaluate the quality of materials purchased, the cost-savings created by new production 

technologies or the effects of direct to consumer ad campaigns are needed to evaluate the 

effects of investments in employee health care on work functioning. 

In most large corporations, these methods involve longitudinal tracking studies in 

test markets. Measures of output are defined for each potential kind of investment (e.g., 

widgets produced per hour per worker, sales or market share per month in each Nielsen 

market). Scores on these measures are plotted on a monthly or quarterly basis within 

production or sales units (e.g., for each plant or each company region). Changes resulting 

from the interventions (e.g., new advertisement campaigns, new computer systems, new 

sales force incentive structures) are evaluated by charting the trend line after their 

introduction. Where the intervention is tried out in test markets, the evaluation compares 

changes in the trend line in these markets with changes in other markets. 

Exactly these same methods will be used to evaluate the effects of health care 

interventions in the Atlanta and Midwest Business Group on Health demonstration 

project using HPQ trend data available on individual-level relationships between health 

problems and work functioning. Such data will make it possible to answer questions like 

the following: What is the prevalence of, say, arthritis in the work force? What is the total 

“indirect” cost of arthritis in the monetized cost of sickness absence, diminished work 

performance, workplace accidents, and disability? How did this cost change when a new 

arthritis disease management program was put into place in two test markets? What was 

the ROI from this intervention measured by comparing the indirect cost savings with the 
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direct costs? Where integrated data on health care expenditures are available, information 

about direct medical treatment off-set savings (i.e., changing other health care costs) can 

be added to the indirect savings. 

This same logic can be used to evaluate the effects of reducing investments in 

health care. Rosenheck et al. (1999) showed this in a before-and-after market tracking 

study of a large company that restricted benefits for treating mental health problems. The 

tracking data showed that, as expected, the direct costs of outpatient mental health 

treatment decreased dramatically as a result of this intervention. Other costs increased, 

however, for the workers who were previously in mental health treatment. These included 

the costs of inpatient mental health treatment, outpatient primary care treatment, and 

sickness absence. When all of these costs were taken into consideration, this intervention 

had a large negative ROI. The company had launched its intervention using just the data 

showing that the direct costs of mental health treatment were on the rise. They lacked 

information about the effects of mental health problems on work functioning or on other 

health care costs. Had such data been available, the intervention might never have been 

implemented. Even when well-conceived interventions are launched, they might prove to 

have a negative ROI for reasons that could not be foreseen. Having systems in place to 

monitor the changes that Rosenheck et al. were able to track can minimize the damage by 

canceling these interventions quickly. 

The Atlanta and Midwest Business Group on Health HPQ demonstration project 

is designed to capture exactly the same type of information as in the Rosenheck 

evaluation without requiring the participating employers to have the same state-of-the-art 

integrated database that Rosenheck and his colleagues had in their evaluation. However, 
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unlike the Rosenheck study and other claims-based evaluations, we will also have 

information on untreated health problems that can be used to go beyond evaluating the 

ROI of externally derived interventions (i.e., interventions, like the one evaluated by 

Riosenheck, that were put in place as cost-savings measures without consideration of 

possible effects on work performance) to pinpoint potentially important intervention 

targets. The latter can be associated either with under-treated conditions that have 

substantial workplace costs (where the intervention would involve expanded outreach and 

treatment) or with conditions that are expensive to treat that have low workplace costs 

(where the intervention would involve restricting benefits). Initial HPQ monitoring after 

implementation of the interventions will be used to determine ROI, while ongoing HPQ 

monitoring in subsequent years will be used for ongoing quality assure auditing to 

guarantee that any positive ROI found in the initial evaluation is maintained over time.  

Next steps  

 As the principals of the undertaking in Atlanta (SS), the Midwest Business Group 

on Health (DR), and the Harvard Medical School data coordinating center in Boston 

(RK), we hope to keep the readership of this magazine informed as the HPQ 

demonstration project unfolds over the next five years. We will have information on the 

indirect costs of illness within a year, information on the ROI of early responses to the 

baseline results a year later, and more detailed data on successively more refined 

modifications of plan design and services in subsequent years. This is the first major 

initiative in a new generation of health and productivity research that has enormous 

potential value for our field. We need all the encouragement and good wishes you can 

give us. We look forward to updating you periodically as the project unfolds.  
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Adult ADHD Self-Report Scale (ASRS-v1.1) Symptom Checklist 
Instructions 

 
The questions on the back page are designed to stimulate dialogue between you and your patients and to help 
confirm if they may be suffering from the symptoms of attention-deficit/hyperactivity disorder (ADHD). 
 
Description:  The Symptom Checklist is an instrument consisting of the eighteen DSM-IV-TR criteria.  
Six of the eighteen questions were found to be the most predictive of symptoms consistent with 
ADHD.  These six questions are the basis for the ASRS v1.1 Screener and are also Part A of the 
Symptom Checklist.  Part B of the Symptom Checklist contains the remaining twelve questions. 
 
Instructions: 
 

Symptoms 
 

1. Ask the patient to complete both Part A and Part B of the Symptom Checklist by marking an X 
in the box that most closely represents the frequency of occurrence of each of the symptoms. 

 
 

2. Score Part A.  If four or more marks appear in the darkly shaded boxes within Part A then the 
patient has symptoms highly consistent with ADHD in adults and further investigation is 
warranted.  

 
 

3. The frequency scores on Part B provide additional cues and can serve as further probes into the 
patient’s symptoms.  Pay particular attention to marks appearing in the dark shaded boxes.  The 
frequency-based response is more sensitive with certain questions.  No total score or diagnostic 
likelihood is utilized for the twelve questions. It has been found that the six questions in Part A 
are the most predictive of the disorder and are best for use as a screening instrument. 

 
Impairments 

 
1. Review the entire Symptom Checklist with your patients and evaluate the level of impairment 

associated with the symptom.   
 
 

2. Consider work/school, social and family settings.   
 
 

3. Symptom frequency is often associated with symptom severity, therefore the Symptom 
Checklist may also aid in the assessment of impairments.  If your patients have frequent 
symptoms, you may want to ask them to describe how these problems have affected the ability 
to work, take care of things at home, or get along with other people such as their 
spouse/significant other.   

 
History 
 
1. Assess the presence of these symptoms or similar symptoms in childhood.  Adults who have 

ADHD need not have been formally diagnosed in childhood.  In evaluating a patient’s history, 
look for evidence of early-appearing and long-standing problems with attention or self-control.  
Some significant symptoms should have been present in childhood, but full symptomology is not 
necessary.   
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Adult ADHD Self-Report Scale (ASRS-v1.1) Symptom Checklist

Please answer the questions below, rating yourself on each of the criteria shown using the
scale on the right side of the page. As you answer each question, place an X in the box that
best describes how you have felt and conducted yourself over the past 6 months. Please give
this completed checklist to your healthcare professional to discuss during today’s
appointment.

Patient Name Today’s Date

1. How often do you have trouble wrapping up the final details of a project, 
once the challenging parts have been done?

2. How often do you have difficulty getting things in order when you have to do 
a task that requires organization?

3. How often do you have problems remembering appointments or obligations?

4. 

5. How often do you fidget or squirm with your hands or feet when you have 
to sit down for a long time?

6. How often do you feel overly active and compelled to do things, like you 
were driven by a motor?

7. How often do you make careless mistakes when you have to work on a boring or
difficult project?

8. How often do you have difficulty keeping your attention when you are doing boring
or repetitive work?

9. How often do you have difficulty concentrating on what people say to you, 
even when they are speaking to you directly?

10. How often do you misplace or have difficulty finding things at home or at work?

11. How often are you distracted by activity or noise around you?

12. How often do you leave your seat in meetings or other situations in which 
you are expected to remain seated?

13. How often do you feel restless or fidgety?

14. How often do you have difficulty unwinding and relaxing when you have time 
to yourself?

15. How often do you find yourself talking too much when you are in social situations?

16. When you’re in a conversation, how often do you find yourself finishing 
the sentences of the people you are talking to, before they can finish 
them themselves?

17. How often do you have difficulty waiting your turn in situations when 
turn taking is required?

18. How often do you interrupt others when they are busy?

Part B 

Part A 

   When you have a task that requires a lot of thought, how often do you avoid 
or delay getting started?
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The Value of Screening for Adults With ADHD 
 

 
 
Research suggests that the symptoms of ADHD can persist into adulthood, having a significant 
impact on the relationships, careers, and even the personal safety of your patients who may 
suffer from it.1-4 Because this disorder is often misunderstood, many people who have it do not 
receive appropriate treatment and, as a result, may never reach their full potential. Part of the 
problem is that it can be difficult to diagnose, particularly in adults.  
 
The Adult ADHD Self-Report Scale (ASRS-v1.1) Symptom Checklist was developed 
in conjunction with the World Health Organization (WHO), and the Workgroup on Adult 
ADHD that included the following team of psychiatrists and researchers: 
 

•  Lenard Adler, MD  
Associate Professor of Psychiatry and Neurology 
New York University Medical School 
 

•  Ronald C. Kessler, PhD 
Professor, Department of Health Care Policy  
Harvard Medical School 
 

•  Thomas Spencer, MD 
Associate Professor of Psychiatry 
Harvard Medical School 
  

As a healthcare professional, you can use the ASRS v1.1 as a tool to help screen for ADHD in 
adult patients. Insights gained through this screening may suggest the need for a more in-depth 
clinician interview. The questions in the ASRS v1.1 are consistent with DSM-IV criteria and 
address the manifestations of ADHD symptoms in adults. Content of the questionnaire also 
reflects the importance that DSM-IV places on symptoms, impairments, and history for a correct 
diagnosis.4 
 
The checklist takes about 5 minutes to complete and can provide information that is critical  
to supplement the diagnostic process. 
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The Prevalence and Effects of Adult Attention
Deficit/Hyperactivity Disorder
on Work Performance in a Nationally
Representative Sample of Workers

Ronald C. Kessler, PhD
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Learning Objectives
 Recall the estimated prevalence of attention-deficit/hyperactivity disorder (ADHD)

in this national household survey of 3198 workers 18 to 44 years of age, and any
demographic factors associated with a relatively high risk of this disorder.

 Point out the impact of ADHD on lost work performance, and any
association between type of work and the risk of this disorder.

 Summarize how often affected workers had sought professional treatment in
the past year for manifestations of ADHD and for other emotional problems.

Abstract
Objective: The prevalence and workplace consequences of adult attention deficit/hyperactivity disorder (ADHD) are

unknown. Methods: An ADHD screen was included in a national household survey (n � 3198, ages 18–44). Clinical
reinterviews calibrated the screen to diagnoses of Diagnostic and Statistical Manual of Mental Disorders, 4th edition ADHD.
Diagnoses among workers were compared with responses to the WHO Health and Work Performance Questionnaire (HPQ).
Results: A total of 4.2% of workers had ADHD. ADHD was associated with 35.0 days of annual lost work performance, with
higher associations among blue collar (55.8 days) than professional (12.2 days), technical (19.8 days), or service (32.6 days)
workers. These associations represent 120 million days of annual lost work in the U.S. labor force, equivalent to $19.5 billion lost
human capital. Conclusions: ADHD is a common and costly workplace condition. Effectiveness trials are needed to estimate the
region of interest of workplace ADHD screening and treatment programs. (J Occup Environ Med. 2005;47:565–572)

A lthough it has long been suspected
that attention deficit/hyperactivity
disorder (ADHD) often persists into
adulthood,1,2 adult ADHD has only
recently become the focus of clinical
attention.3,4 As a result of this ne-
glect, little is known about the prev-
alence or correlates of adult ADHD.
Attempts to estimate prevalence by
extrapolating from childhood preva-
lence estimates linked with adult per-
sistence estimates5–8 or by directly
estimating prevalence in small sam-
ples of adults9 or college students10

have yielded prevalence estimates in
the range of 1% to 6%. These studies
suggest that adult ADHD is often
seriously impairing but less preva-
lent among employed people than
the rest of the population. However,
nationally representative surveys of
the prevalence and consequences of
ADHD for work performance have
never before been undertaken.

In an effort to obtain estimates of
adult ADHD prevalence and corre-
lates, a screen for ADHD among
adults was included in the National
Comorbidity Survey Replication
(NCS-R),11 a recently completed
face-to-face, nationally representa-
tive household survey of the U.S.
adult population. Clinical reappraisal
interviews to evaluate the presence
of ADHD among adult respondents
were then carried out in a subsample
of NCS-R respondents that over-
sampled screened positives to assess
the validity of the ADHD screen.
Extrapolation to the population from
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the patterns in the reappraisal inter-
views led to an estimate that 4.4% of
the U.S. adult population in the age
range of the screen meet criteria for
current ADHD,12 one of the highest
point prevalence estimates of any
mental disorder.13

The current report extends these
results to consider the prevalence
and workplace consequences of
ADHD among NCS-R respondents
in the active labor force. Because the
World Health Organization’s
(WHO) Health and Work Perfor-
mance Questionnaire (HPQ)14,15 was
included in the NCS-R, statistical
analysis linking clinical diagnoses of
ADHD with HPQ results is used to
examine the associations of the dis-
order with work performance in the
total sample as well as in major
occupational categories. Past re-
search on this topic, which was based
on the analysis of medical claims
data for a large corporation, showed
that patients in treatment for adult
ADHD had higher rates of work
loss16 and accidents.17 We extend
these earlier results in several ways:
to a nationally representative sample
of employed people rather than to
workers in only one corporation; to
all workers with ADHD rather than
only to those in treatment; and to
consider associations of ADHD with
work performance while on the job
as well as with sickness absence.

Materials and Methods

Sample
As detailed elsewhere,18 the

NCS-R is a nationally representative
survey of mental disorders among
English-speaking household resi-
dents ages 18 and older in the coter-
minous United States. Face-to-face
interviews were carried out with
9282 respondents between February
2001 and April 2003. The response
rate was 70.9%. Sample recruitment
began by mailing an advance letter
and study fact brochure to each pre-
selected sample household. This was
followed by an in-person interviewer
visit to answer questions before ob-

taining informed consent and sched-
uling an interview. Respondents
were given a $50 incentive to partic-
ipate in the survey. In addition, a
probability subsample of hard-to-
reach and initially reluctant predes-
ignated respondents was selected to
participate in a brief telephone non-
respondent survey in an effort to
obtain responses to marker questions
that were used to weight the main
sample for nonresponse bias. Partic-
ipants in the nonrespondent survey
were given a $100 incentive. The
human subjects committees of Har-
vard Medical School and the Univer-
sity of Michigan both approved these
recruitment and consent procedures.

The NCS-R interview was admin-
istered in two parts. Part I included a
core psychiatric diagnostic assess-
ment that was administered to all
respondents (n � 9282), whereas
part II included questions about cor-
relates and additional disorders that
was administered to all part I respon-
dents who met lifetime criteria for
any core disorder plus a roughly
one-in-three probability subsample
of other respondents (n � 5692).
ADHD was included in the part II
assessment. Because ADHD is a
childhood disorder, which requires
age of onset before age 8, respon-
dents were required to provide retro-
spective reports about childhood
symptoms before reporting whether
these symptoms continued to persist
in adulthood. Based on concern
about the accuracy of recall about
childhood symptoms among older
adults, ADHD was assessed only
among part II respondents in the
age range 18 to 44 (n � 3198). These
respondents were weighted to be rep-
resentative of the entire U.S. popula-
tion in this age range on a profile of
2000 Census sociodemographic and
geographic variables. A subsample
of 2399 of these 3198 respondents
was either employed or self-em-
ployed in the month before the inter-
view and had valid data on all the
measures used in the analyses pre-
sented here. This is the sample con-
sidered in the current report. A more

detailed discussion about NCS-R
sampling and weighting is presented
elsewhere.18

The NCS-R respondents assessed
for ADHD were divided into four
sampling strata for purposes of se-
lecting a clinical reappraisal sub-
sample: those who reported no
symptoms of childhood ADHD;
those who reported some symptoms,
but did not meet full criteria for
childhood ADHD; those who were
classified as childhood cases, but
who denied any adult symptoms; and
those who were both classified as
childhood cases and who also re-
ported adult symptoms. An attempt
was made to contact by telephone
and administer a semistructured
adult ADHD clinical interview to 30
respondents in each of the first three
strata and 60 in the fourth stratum.
The final quota sample included 154
respondents (slightly more than the
target because more predesignated
respondents kept their appointments
to be interviewed than expected).
These cases were weighted to be
representative of the U.S. population
in the age range of the ADHD sub-
sample. A more detailed description
of the ADHD clinical reappraisal
sample design is reported else-
where.19

Adult Attention
Deficit/Hyperactivity Disorder

The retrospective assessment of
childhood ADHD in the NCS-R was
based on the Diagnostic Interview
Schedule for the Diagnostic and Sta-
tistical Manual of Mental Disorders,
4th edition (DSM-IV).20 Respon-
dents classified retrospectively as
having had ADHD symptoms in
childhood were then asked a single
question about whether they contin-
ued to have any current problems
with attention or hyperactivity–
impulsivity. The clinical reappraisal
interviews obtained much more de-
tailed information based on re-
sponses to the open-ended questions
in the Adult ADHD Clinical Diag-
nostic Scale (ACDS) version
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1.2.21,22 The ACDS is a semistruc-
tured interview that includes the
ADHD Rating Scale (ADHD-RS)23

to assess childhood ADHD and an
adaptation of the ADHD-RS to as-
sess current ADHD among adult re-
spondents. The ACDS is widely used
in clinical trials of adult ADHD.24,25

Four experienced clinical inter-
viewers (all PhD clinical psycholo-
gists) carried out the clinical
reappraisal interviews. Each inter-
viewer received 40 hours of training
from two board-certified psychia-
trists who specialize in adult ADHD
(LA, TS) and successfully completed
five practice interviews. All clinical
interviews were tape-recorded and
reviewed by a clinical supervisor.
Weekly group interviewer calibra-
tion meetings and one-on-one feed-
back meetings were used to prevent
drift. A clinical diagnosis of adult
ADHD required six symptoms of
either inattention or hyperactivity–
impulsivity during the 6 months be-
fore the interview (DSM-IV criterion
A), at least two criterion A symp-
toms before age 7 (criterion B), some
impairment in at least two areas of
living during the past 6 months (cri-
terion C), and clinically significant
impairment in at least one of these
areas (criterion D). Because no at-
tempt was made to operationalize
DSM-IV diagnostic hierarchy rules
(criterion E), the clinical classifica-
tion was an assessment of the syn-
drome rather than the diagnosis of
adult ADHD.

Other Correlates of Adult
Attention Deficit/Hyperactivity
Disorder

We examined associations of adult
ADHD with sociodemographic vari-
ables and with measures of work
performance assessed in the WHO
Health and Work Performance Ques-
tionnaire.11,14,18 The sociodemo-
graphic variables included age
(18–24, 25–34, 35–44), sex, race–
ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, other),
education (less than high school,

high school graduate, some college,
college graduate), and broad occupa-
tional category (professional, white
collar technical, service, blue collar).
The HPQ used self-reports about ab-
senteeism (missed days of work) and
presenteeism (low performance
while at work transformed to lost
workday-equivalents) to generate a
summary measure of overall lost
workdays in the month before the
interview. Information about salary
was used to transform the measures
of lost work performance from a
time metric to a salary metric for
purposes of estimating human capital
costs associated with ADHD. Salary
was incremented by 25% as an esti-
mate of fringe benefits.

Analysis Methods
The method of multiple imputation

(MI)26 was used to assign predicted
probabilities of adult ADHD clinical
diagnoses to respondents in the main
sample based on the associations be-
tween the ADHD sampling strata and
the clinical diagnoses in the clinical
reappraisal subsample. MI is a simula-
tion method that adjusts significance
tests when one or more variables are
based on imputation rather than on
direct measurement. A more detailed
description of MI is presented else-
where.12 Because a strong monotonic
relationship was found between clini-
cal reappraisal sampling strata and
blind clinical diagnoses of adult
ADHD in the weighted clinical reap-
praisal subsample, with an area under
the receiver operator characteristic
curve (AUC) of 0.86, the precision of
the MI estimates is quite good. This
means that the standard errors of esti-
mates will not be markedly greater
based on the use of MI than if clinical
interviews for ADHD had been carried
out in the complete sample.

Simple subgroup comparison of
prevalence was used to study socio-
demographic correlates of ADHD,
whereas linear regression analysis
was used to estimate the associations
of ADHD with work performance.
ADHD was coded as a yes–no
dummy predictor variable in the lin-

ear regression analysis, whereas so-
ciodemographic variables (age, sex,
race– ethnicity, education, occupa-
tion) were included as controls. The
dependent variables in the two main
linear regression equations were
composite measures of overall lost
work performance in the metrics of
day-equivalents and salary plus
fringe benefits. We also disaggre-
gated both regression equations to
examine separate effects of ADHD
on absenteeism and presenteeism.
The individual-level estimates were
annualized by multiplying the un-
standardized linear regression coeffi-
cients (ie, days or dollars of lost
performance associated with ADHD
in the past month) by 12 (ie, number
of months in a year), whereas the
individual-level estimates were pro-
jected to the total U.S. civilian labor
force by adjusting for the prevalence
estimate and for the fact that the
seasonally adjusted number of work-
ers in the U.S. civilian labor force in
the age range of the ADHD sample
at the time the NCS-R was fielded
was 82.3 million people. More com-
plex linear regression equations with
interactions between ADHD and
broadly defined occupational cate-
gory were used to evaluate whether
the associations of ADHD with the
outcomes differ significantly by oc-
cupational category.

Because the NCS-R sample design
features weighting and clustering of
observations, significance tests based
on the assumption of simple random
sampling are inaccurate. This problem
was corrected by using a design-based
method to evaluate statistical signifi-
cance. The Taylor series linearization
method27 was used for this purpose as
implemented in the SUDAAN soft-
ware system.28 The MI adjustments of
significance tests were based on Tay-
lor series estimates of coefficient stan-
dard errors. Significance tests of set of
coefficients in the logistic regression
equations were made using Wald chi-
squared tests based on design-cor-
rected MI coefficient variance–covari-
ance matrices.
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Results

Prevalence and
Sociodemographic Correlates

The MI estimate of current ADHD
prevalence (standard error in paren-
theses) among employed NCS-R re-
spondents is 4.2% (0.7) (Table 1).
Prevalence does not differ signifi-
cantly by respondent sex, age,

education, or occupation, but is sig-
nificantly higher among non-His-
panic whites (5.2) than those in other
race–ethnic groups (0.7–2.5).

Effects of Attention
Deficit/Hyperactivity Disorder on
Work Performance

The MI estimate of ADHD is a
significant predictor of overall lost

work performance in the regression
analysis, with annualized individual-
level regression slopes equivalent to
35.0 days and $5661 of salary-
equivalent lost performance per
worker with ADHD per year (Table
2). Disaggregation shows that absen-
teeism (13.6 days and $2351) and
presenteeism (21.6 days and $3404)
both play important parts in the
aggregate regression coefficient.
Projections of these individual-level
associations to the total U.S. civilian
labor force yield estimates that 120.8
million lost days of work per year
and $19.6 billion salary-equivalent
per year are associated with ADHD.

Variation in Effects Across
Occupational Categories

The linear regression equations
were elaborated to test the possibility
that the associations of ADHD with
decrements in work performance
vary significantly by broad occupa-
tional categories. Overall estimated
individual-level associations were
found to be largest among blue collar
workers and smallest among profes-
sionals (Table 3), although these dif-
ferences were not statistically signif-
icant. Individual-level associations
among blue collar workers were 55.8
days and $6410 salary-equivalent
lost performance per worker with
ADHD per year.

Treatment
NCS-R respondents who screened

positive for current ADHD were
asked whether they received any pro-
fessional treatment for their prob-
lems with concentration, inattention,
or impulsivity at any time in the 12
months before the interview. Only
16.4% of clinically confirmed cases
(4.6% standard error) reported that
they received any such treatment. All
part II NCS-R respondents were also
queried in a separate section of the
interview about whether they re-
ceived treatment at any time in the
past 12 months for any problem with
their emotions, nerves, or mental
health. As one might expect in light
of the high comorbidity known to

TABLE 1
The Associations of Sociodemographics With Multiply Imputed Estimates of
Current DSM-IV ADHD Among Employed NCS-R Respondents Ages 18–44
(n � 2399)

Prevalence

OR (95% CI) �2 df PPercent (SE)

Total 4.2 (0.7) — — — — —
Sex 0.7 1 0.4

Male 4.9 (0.9) 1.0 —
Female 3.3 (0.8) 0.8 (0.4–1.4 )

Age 1.7 1 0.2
18–29 3.4 (0.8) 1.0 (0.8–2.5 )
30–44 4.7 (1.0) 1.4 —

Race 16.7 3 0.0
Non-Hispanic white 5.2 (0.9) 1.0 —
Non-Hispanic black 1.4 (0.5) 0.2 (0.1–0.6)
Hispanic 2.5 (1.1) 0.5 (0.2–1.1 )
Other 0.7 (0.8) 0.1 (0.0–0.8)

Education 1.4 3 0.7
Less than high school 4.2 (1.3) 1.3 (0.4–4.1)
High school graduate 4.3 (1.3) 1.3 (0.4–4.2)
Some college 4.9 (1.1) 1.6 (0.6–4.4)
College graduate 3.0 (1.2) 1.0 —

Occupation 5.2 3 0.2
Professional 3.1 (1.1) 1.0 —
White collar technical 6.5 (1.7) 2.1 (0.8–6.0)
Service 3.0 (0.8) 1.0 (0.4–3.0 )
Blue collar 4.2 (1.5) 1.7 (0.8–3.9 )

DSM-IV indicates Diagnostic and Statistical Manual of Mental Disorders, 4th edition;
ADHD, attention deficit/hyperactivity disorder; NCS-R, National Comorbidity Survey Replica-
tion; SE, standard error; OR, odds ratio; CI, confidence interval.

TABLE 2
The Estimated Annual Effects of DSM-IV ADHD on Total Lost Work Performance
and Its Components (Absenteeism, Presenteeism) Among Employed NCS-R
Respondents Ages 18–44 (n � 2399)

Individual Level National Projections (in millions)

Days (SE) $ (SE) Days (SE) $ (SE)

Total 35.0 (14.1) 5661 (5661) 120.8 (48.9) 19,561 (11,974)
Absenteeism 13.6 (7.5) 2351 (1560) 47.1 (25.9) 8122 (5391)
Presenteeism 21.6 (11.3) 3404 (3384) 74.6 (38.9) 11,762 (11,694)

DSM-IV indicates Diagnostic and Statistical Manual of Mental Disorders, 4th edition;
ADHD, attention deficit/hyperactivity disorder; NCS-R, National Comorbidity Survey Replica-
tion; SE, standard error.
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exist between ADHD with other
adult mental and substance disor-
ders,12 a substantial proportion of
workers with ADHD reported that
they received 12-month treatment for
other emotional problems (32.1%).
The difference between 32.1% and
16.4% (ie, 15.7%) represents the pro-
portion of workers with ADHD who
received 12-month treatment for an
emotional problem but without
ADHD being a focus of that treat-
ment.

Discussion
Several limitations of this analysis

are noteworthy. The most important
of them is that the DSM-IV criteria
for ADHD were developed with chil-
dren in mind and offer only limited
guidance regarding the diagnosis of
ADHD among adults. This is of con-
siderable concern because clinical
studies make it clear that symptoms
of ADHD are more heterogeneous

and subtle in adults than chil-
dren,29,30 leading some clinical re-
searchers to suggest that assessment
of adult ADHD might require an
increase in the variety of symptoms
assessed,31 a reduction in the sever-
ity threshold for diagnosis,32 or a
reduction in the DSM-IV six-of-nine
symptom requirement.33 To the ex-
tent that such changes would lead to
a more valid assessment than in the
clinical interviews carried out in the
current study, our prevalence esti-
mate is conservative.

A second limitation is that the
clinical assessment of ADHD was
carried out only in the reappraisal
interview subsample and imputed in
the larger sample. Although the im-
putation equation was quite strong
(AUC � 0.86), the use of imputation
led to an increase in the standard
error of the estimates when we used
the MI method. Statistical power to
detect meaningful associations was

consequently reduced. This might
explain our failure to document sta-
tistically significant differences in
the impact of ADHD across types of
occupation despite the substantively
higher estimated days of lost produc-
tivity associated with ADHD among
blue collar respondents. Because of
this problem with precision, it would
be useful to replicate and extend the
results reported here regarding dif-
ferences in associations across occu-
pations in an independent and larger
sample. Several replications of this
sort are currently underway in a
number of workplace HPQ surveys.

An additional limitation concerns
the fact that the clinical assessment
was based entirely on respondent
self-report. It is noteworthy in this
regard that childhood ADHD is di-
agnosed largely based on parent and
teacher reports rather than on patient
self-reports as a result of the fact that
children with ADHD are notoriously

TABLE 3
Variation in the Estimated Annual Effects of DSM-IV ADHD on Total Lost Work Performance and Its Components
(Absenteeism, Presenteeism) by Occupational Category Among Employed NCS-R Respondents Ages 18–44 Who Are
Either Professionals (n � 609), White Collar Technical Workers (n � 301), Service Workers (n � 796), or Blue Collar
Workers (n � 693)

Individual Level National Projections (in millions)

Days (SE) $ (SE) Days (SE) $ (SE)

Total lost work performance
Professional 12.2 (44.5) 7198 (7613) 7.3 (26.6) 4295 (4542)
White collar technical 19.8 (25.7) 5981 (4858) 12.6 (16.3) 3811 (3096)
Service 32.6 (21.7) 2168 (6600) 25.9 (17.3) 1724 (5248)
Blue collar 55.8 (31.5) 6410 (7038) 77.0 (43.5) 8853 (9721)
�2

3 0.8 0.3
P 0.839 0.957

Absenteeism
Professional 3.4 (14.0) �66 (1808) 2.0 (8.3) �40 (1079)
White collar technical 7.1 (11.0) 1195 (2352) 4.5 (7.0) 761 (1499)
Service 18.2 (15.2) 5011 (4081) 14.4 (12.1) 3984 (3245)
Blue collar 21.6 (16.8) 2517 (3115) 29.8 (23.2) 3476 (4302)
�2

3 0.8 1.7
P 0.844 0.631

Presenteeism
Professional 8.3 (35.1) 7210 (6935) 5.0 (20.9) 4302 (4138)
White collar technical 16.1 (22.1) 4719 (5248) 10.2 (14.1) 3007 (3344)
Service 13.4 (15.4) �2972 (8229) 10.6 (12.3) �2363 (6543)
Blue collar 35.7 (23.2) 4389 (4997) 49.3 (32.1) 6061 (6901)
�2

3 0.9 1.0
P 0.830 0.803

DSM-IV indicates Diagnostic and Statistical Manual of Mental Disorders, 4th edition; ADHD, attention deficit/hyperactivity disorder; NCS-R,
National Comorbidity Survey Replication; SE, standard error.
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unaware of their symptoms.34 Infor-
mant assessment is much more diffi-
cult for adults, however, making it
necessary to base assessment largely
on self-report.30 Methodological
studies comparing adult self-reports
versus informant reports of adult
ADHD symptoms document the
same general pattern of underestima-
tion in adult self-reports as in child
self-reports.35,36 This suggests that
the prevalence estimates reported
here are probably conservative, al-
though the only study of adult self
versus informant assessment of adult
ADHD in a nonclinical sample found
fairly strong associations between
the two reports and no self versus
informant difference in reported
symptom severity.37

Within the context of these limita-
tions, the results reported here docu-
ment that adult ADHD is a
commonly occurring disorder in the
U.S. civilian labor force that is asso-
ciated with substantial lost work per-
formance, especially among blue
collar workers. The NCS-R preva-
lence estimate of 4.2% is likely to be
conservative based on the limitations
described in the last few paragraphs.
The prevalence estimate is within the
range of estimates obtained in less
comprehensive studies.5–10 The find-
ing that prevalence is higher among
non-Hispanic whites than other raci-
al–ethnic groups was unexpected in
that studies of children and adoles-
cents do not find race–ethnic differ-
ences in ADHD.38 The same pattern
was found in the full NCS-R sample,
however, arguing against the other-
wise plausible possibility that
ADHD creates a higher barrier to
employment among minorities than
nonminorities.12 The finding that
adult ADHD is not related to age in
the range considered here (ie, 18–29
vs. 30–44) extends the broader find-
ing that the disorder does not spon-
taneously remit with age after early
adulthood. The failure to find a sex
difference in prevalence is also note-
worthy because ADHD is known to
be significantly more common
among males than females in the

total population both among chil-
dren39 and among adults.12 More
detailed analysis (results not shown,
but available on request) shows that
our failure to find a comparable sex
difference among employed people
in the NCS-R is the result of ADHD
being significantly associated with
unemployment among men but not
women. This difference could be the
result of either a sex difference in
work requirements that causes work
termination resulting from ADHD to
occur more often among men than
women or a sex difference in other
consequences of adult ADHD (eg,
secondary alcohol or drug abuse)
that lead to unemployment. We have
no way of distinguishing between
these possibilities in the NCS-R data.

The finding that adult ADHD is
associated with significant decre-
ments in work performance is con-
sistent both with clinical observa-
tions of role impairment22 and with
neuropsychologic evidence of im-
paired performance40 among adult
patients with ADHD. The estimated
association of ADHD with absentee-
ism is quite large in relation to com-
parable estimates for other chronic
physical and mental disorders re-
ported in the literature.41–43 It is
interesting that we found a trend for
impairment to be greatest among
blue collar workers. One might have
expected that professionals would be
most affected, because the inatten-
tive subtype of ADHD is more com-
mon than the impulsive subtype
among adults.44 One possible expla-
nation is that selection into occupa-
tion based on childhood ADHD
leads to the most severe cases being
blue collar workers. Another possi-
bility is that the less flexible job
demands of blue collar than white
collar workers results in ADHD be-
ing associated with especially high
decrements in work performance.
Replication of this specification in
independent surveys is needed,
however, before alternative interpre-
tations should be examined empiri-
cally.

The most important question for
future research raised by this study is
whether effective outreach and treat-
ment would improve the perfor-
mance of workers with ADHD suf-
ficiently to have a positive return on
investment for employers. This ques-
tion can be divided into two parts.
The first part is whether the esti-
mated associations of ADHD with
work performance are accurate re-
flections of the causal effect of
ADHD rather than common causes
or mediators that will not resolve
with the successful treatment of
ADHD. The second part is whether
these effects, assuming they are
causal and reversible, would in fact
be reversed by treatment.

Regarding the first part of this
question, the estimated associations
of ADHD with work performance
reported here could be biased up-
ward to the extent that unmeasured
common causes of ADHD and work
performance account for the ob-
served associations. Because ADHD
starts very early in life, however, any
such common causes would have to
be in existence since childhood. A
more plausible possibility, then, is
that ADHD has causal effects on
work performance that are mediated
by more proximate causes that would
not remit with the treatment of
ADHD although their onset was sig-
nificantly influenced by ADHD.
Such mediators could be behavioral
(eg, alcohol abuse), psychologic (eg,
low commitment to work), or some
combination of the two. Comorbid
mental disorders could be among the
mediators. It is impossible to evalu-
ate these effects nonexperimentally
in the NCS, although we have mea-
sures of these comorbid disorders,
because we have no way of knowing
which of these presumed mediators
would be affected by successful
treatment of ADHD. However, the
fact that experimental intervention
studies document that successful
treatment of ADHD among adults is
associated with substantial gains in
neuropsychologic task performance
and cognition45– 47 argues that at
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least some part of the associations
documented here are likely to be the
result of the reversible effects of
ADHD on work performance, possi-
bly mediated through effects of
ADHD on other comorbid conditions
that are positively affected by suc-
cessful treatment of ADHD.

Regarding the second part of the
question, whether effective outreach
and treatment would improve the
performance of workers with ADHD
sufficiently to have a positive return
on investment for employers, the ev-
idence from experimental treatment
trials cited at the end of the last
paragraph leads to the expectation
that presenteeism, and perhaps also
absenteeism, would decrease as a
result of the successful treatment of
workers with ADHD. However,
there is no way to know definitively
if these decreases in indirect work-
place costs would exceed the direct
costs of treatment in the absence of
an experimental effectiveness study.
It seems plausible that this would be
the case, however, based on the fact
that indirect costs are as high as they
are estimated to be here (ie, more
than $6000 per year for technical and
blue collar workers and more than
$8000 per year for professionals).
The fact that these costs are high
means that treatment would be cost-
effective from the employer perspec-
tive even if it only resulted in a 15%
reduction in the work performance
decrement. Indeed, given that sepa-
rate research has documented effects
of adult ADHD on workplace acci-
dents,17 an outcome not considered
in the current report, an improvement
in work performance even less than
15% might have a positive region of
interest (ROI) if it helped reduce
accidents associated with workers’
compensation claims. Given that
treatment effects considerably larger
than 15% seem plausible based on
the available evidence from treat-
ment efficacy trials, the next logical
step is to carry out effectiveness
trials to evaluate the ROI of work-
place screening and best-practices
treatment of ADHD. We are cur-

rently in the process of designing
such a trial.
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10/28/04 
NEURASTHENIA SECTION (N) 

 
*N1. (READ SLOWLY) Did you ever in your life have a period lasting several months or longer when you became very 

tired, weak, or exhausted either while performing minor everyday physical tasks like working, shopping, housekeeping, 
and walking, or while performing everyday mental tasks like reading, writing, and doing paperwork?  

 
YES ....................................1 
NO......................................5 GO TO *FD1, NEXT SECTION  
DON’T KNOW .................8 GO TO *FD1, NEXT SECTION 
REFUSED .........................9 GO TO *FD1, NEXT SECTION 

 
 
*N2. What would happen when you tried to rest or relax — would you fully regain your energy and strength? Or would you 

still feel tired or weak?  
 

FULLY REGAIN .............................1 GO TO *FD1, NEXT SECTION 
STILL FEEL TIRED/WEAK...........2 
DON’T KNOW ................................8 
REFUSED.........................................9 

 
 
*N3. During the months or years when this problem was most severe, how often did you get tired — nearly every day, most 

days, about half the days, or less than half the days?  
 

NEARLY EVERY DAY..................1 
MOST DAYS ...................................2 
ABOUT HALF THE DAYS............3 GO TO *FD1, NEXT SECTION  
LESS THAN HALF THE DAYS ....4 GO TO *FD1, NEXT SECTION 
DON’T KNOW ................................8 GO TO *FD1, NEXT SECTION 
REFUSED.........................................9 GO TO *FD1, NEXT SECTION 
 

 
*N4. How much did your tiredness ever interfere with either your work, your social life, or your personal relationships – not  

at all, a little, some, a lot, or extremely? 
 

NOT AT ALL ...................................1 GO TO *FD1, NEXT SECTION  
A LITTLE .........................................2 GO TO *FD1, NEXT SECTION 
SOME................................................3 
A LOT...............................................4 
EXTREMELY ..................................5  
DON’T KNOW ................................8 
REFUSED.........................................9 GO TO *FD1, NEXT SECTION 

 
*N4a. How often were you too tired to carry out your daily activities – often, sometimes, rarely, or never? 
 

OFTEN......................................................1 
SOMETIMES ...........................................2 
RARELY...................................................3 
NEVER .....................................................4  
DON’T KNOW ........................................8 
REFUSED.................................................9 
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*CC20.   The next few questions are about problems with your sleep.  Did you have a period lasting two weeks or 
longer in the past 12 months when you had any of the following problems with your sleep: 

 
 YES 

(1) 
NO 
(5) 

DK 
(8) 

RF 
(9) 

 
*CC20a.  Problems getting to sleep, when nearly every night it took you 

two hours or longer before you could fall asleep? 
 

1 5 8 9 

 
*CC20b.  Problems staying asleep, when you woke up nearly every night 

and took an hour or more to get back to sleep? 
 

1 5 8 9 

 
*CC20c.  Problems waking too early, when you woke up nearly every 

morning at least two hours earlier than you wanted to? 
 

1 5 8 9 

 
*CC20d.  Problems feeling sleepy during the day? 
 

1 5 8 9 

 
*CC21.  INTERVIEWER CHECKPOINT:  (SEE *CC20 SERIES) 
 

ONE OR MORE “YES” RESPONSES IN *CC20 SERIES.................1 
ALL OTHERS........................................................................................2 GO TO *CC28.1 

 
 
*CC22.   About how many weeks in the past 52 did you have problems with your sleep? 

 
_________ WEEKS 

 
DON’T KNOW................ 998 
REFUSED........................ 999 

 
 
*CC23.  INTERVIEWER CHECKPOINT:  (SEE *CC20d) 
 

*CC20d EQUALS “YES” ....................................................................1 
ALL OTHERS........................................................................................2 GO TO *CC26 
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*CC24. Think of the time during the past 12 months when your sleep problems were most severe and frequent.  During 

that time, how often did you have each of the following experiences: 
 
(IF NEC: How often did you…/ Often, sometimes, 
rarely, or never?) 

OFTEN 
(1) 

SOME 
(2) 

RARE 
(3) 

NEVER 
(4) 

DK 
(8) 

RF 
(9) 

 
*CC24a.  …fall asleep while watching TV, listening 

to the radio, or reading – often, 
sometimes, rarely, or never? 

 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC24b.  …get drowsy within 10 minutes of sitting  

still? 
 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC24c.  …doze off when you relaxed? 
 

 
 
1 

 
 
2 

 
 
3 

 
4 

GO TO 
*CC24f 

 
 
8 

 
 
9 

 
*CC24d.  …fall asleep during conversations or 

while visiting friends? 
 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC24e.  …feel fatigued during the day because of  

poor sleep? 
 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC24f.  …wake up more than 3 times per night? 
 

 
1 

 
2 

 
3 

 
4 

 
8 

 
9 

 
*CC24g.  …wake up feeling rested? 
 

 
1 

 
2 

 
3 

 
4 

 
8 

 
9 

 
*CC24h.  …have difficulty getting up in the  

morning? 
 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC24j.  …feel you had not slept long enough even  

after having enough time in bed? 
 

 
 
1 

GO TO 
*CC28.1

 

 
 
2 

GO TO 
*CC28.1

 

 
 
3 

GO TO 
*CC28.1

 
 
4 

GO TO 
*CC28.1 

 
 
8 

GO TO 
*CC28.1

 
 
9 

GO TO 
*CC28.1
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*CC26. Think of the time during the past 12 months when your sleep problems were most severe and frequent.  

During that time, how often did you have each of the following experiences: 
 
(IF NEC: How often did you…/ Often, sometimes, 
rarely, or never?) 

OFTEN
(1) 

SOME 
(2) 

RARE 
(3) 

NEVER 
(4) 

DK 
(8) 

RF 
(9) 

 
*CC26a.  …wake up more than 3 times per night? 
 

 
1 

 
2 

 
3 

 
4 

 
8 

 
9 

 
*CC26b.  …wake up feeling rested? 
 

 
1 

 
2 

 
3 

 
4 

 
8 

 
9 

 
*CC26c.  …have difficulty getting up in the  

morning? 
 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC26d.  …feel refreshed after sleeping? 
 

 
1 

 
2 

 
3 

 
4 

 
8 

 
9 

 
*CC26e  …feel you had not slept long enough even  

after having enough time in bed? 
 

 
 
1 

 
 
2 

 
 
3 

 
 
4 

 
 
8 

 
 
9 

 
*CC28.1.   The next questions are about “medically unexplained chronic pain”.  This is defined as pain lasting six 

months or longer that is (READ SLOWLY) severe enough either to interfere a lot with your normal 
activities or to cause a lot of emotional distress and that a doctor cannot find a physical cause to explain.  
With that definition in mind, did you ever have “medically unexplained chronic pain”? 
 
YES..........................................1 
NO ...........................................5 GO TO *CC36 
DON’T KNOW .......................8 GO TO *CC36 
REFUSED ...............................9 GO TO *CC36 

 
*CC28.1a. In what part of your body did the pain occur? 

 
 RECORD ALL MENTIONS 

 
NECK OR BACK.................................................................................... 1 
STOMACH OR ABDOMEN .................................................................. 2 
JOINT LIKE ARMS, HANDS, LEGS, OR FEET .................................. 3 
FACE OR JAW OR THE JOINT JUST BELOW THE EAR ................. 4 
CHEST..................................................................................................... 5 
ANY OTHER TYPE OF CHRONIC PAIN (SPECIFY)......................... 6 
 
 
DON’T KNOW........................................................................................ 8 
REFUSED................................................................................................ 9 

 
 
*CC28.2. Thinking of a time in your life when the pain was most consistent and severe, how much emotional distress 

did you experience because of your pain – none, mild, moderate, severe, or very severe distress?  
 

NONE ............................................1 
MILD .............................................2 
MODERATE.................................3 
SEVERE ........................................4 
VERY SEVERE ............................5 
DON’T KNOW .............................8 
REFUSED......................................9 
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*CC28.3. How much did your pain ever interfere with either your work, your social life, or your personal relationships 
  – not at all, a little, some, a lot, or extremely?  
 

NOT AT ALL........................ 1 GO TO *CC28.4 
A LITTLE.............................. 2  GO TO *CC28.4 
SOME .................................... 3 
A LOT.................................... 4 
EXTREMELY....................... 5 
DON’T KNOW ..................... 8 
REFUSED ............................. 9 GO TO *CC28.4 

 
*CC28.3a. How often were you unable to carry out your daily activities because of your pain – often, 

sometimes, rarely, or never? 
 

OFTEN.....................................1 
SOMETIMES ..........................2 
RARELY..................................3 
NEVER ....................................4 
DON’T KNOW .......................8 
REFUSED................................9 

 
 
*CC28.4.  INTERVIEWER CHECKPOINT:  (SEE *CC28.2, *CC28.3, *CC28.3a) 
 

*CC28.2 EQUALS ‘3’ – ‘5’ OR *CC28.3 EQUALS ‘3’ – ‘5’ OR  
*CC28.3a EQUALS ‘1’ – ‘3’ ................................................................1 
ALL OTHERS........................................................................................2 GO TO *CC36 

 
 
*CC29.1.  How old were you the first time you had “medically unexplained chronic pain”? 
 

_________ YEARS OLD 
 

DON’T KNOW ................998 
REFUSED ........................999 

 
 
*CC29.2.  How many years altogether did you have medically unexplained pain for at least six months of the year? 

 
_________ YEARS 

 
DON’T KNOW ................998 
REFUSED ........................999 

 
 
*CC29.3. Did you have medically unexplained chronic pain for six months or longer in the past 12 months?  
 

YES................................................1 
NO..................................................5 GO TO *CC34.1 
DON’T KNOW .............................8 GO TO *CC34.1 
REFUSED......................................9 GO TO *CC34.1 

 
 
*CC29.4.  How many months in the past 12 months did you have this pain? 

 
_________ MONTHS 

 
DON’T KNOW ................998 
REFUSED ........................999 
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Sleep problems, comorbid mental disorders, and role functioning in the 

National Comorbidity Survey Replication (NCS-R) 

ABSTRACT

Background. Little is known about the prevalence of sleep problems in the US general 

population and whether the associations of sleep problems with role impairment are due to 

comorbid mental disorders.  

Methods. The associations of 12-month sleep problems (difficulty initiating or maintaining 

sleep, early morning awakening, nonrestorative sleep) with role impairment were analyzed in 

Part II of the National Comorbidity Survey Replication (n=5692) controlling for 12-month 

DSM-IV anxiety, mood, impulse-control, and substance disorders. The WHO Composite 

International Diagnostic Interview was used to assess sleep problems and DSM-IV disorders. 

The WHO Disability Schedule-II (WHO-DAS) was used to assess role impairment.  

Results. Prevalence estimates of the four sleep problems are 16.4-25.0%, with 36.3% reporting 

at least one such problem. Mean duration of sleep problems in the past 12 months was 24.4 

weeks, with 32.1% of cases reporting short durations (2-4 weeks) and 28.0% long durations (51-

52 weeks). The sleep problems were all significantly comorbid with all the 12-month DMS-IV 

disorders (median OR: 3.4; 25th-75th percentile: 2.8-3.9) and related to substantial role 

impairment that generally remained significant after controlling comorbid mental disorders.  

Conclusions.  The four sleep problems considered here are of great public health significance 

because of their high prevalence and significant associations with role impairment.  

145



                                                            INTRODUCTION 

 DSM-IV defines insomnia as a syndrome characterized by problems in one or more of 

four sleep domains – difficulty initiating sleep (DIS), difficulty maintaining sleep (DMS), early 

morning awakening (EMA), and not feeling rested even after ample time in bed (nonrestorative 

sleep or NRS) -- associated with impairment in daytime functioning. General population surveys 

consistently find that roughly one-third of the US adult population report sleep problems 

(Ancoli-Israel and Roth 1999; Grandner and Kripke 2004; National Sleep Foundation 2005) and 

that 10-15% of the population meet diagnostic criteria for DSM-IV insomnia (Breslau et al 1996; 

Cirignotta et al 1985; Costa e Silva et al 1996; Ohayon 1996; Ohayon 1997; Ohayon 2002).

 The impaired daytime functioning required for a DSM-IV diagnosis of insomnia has been 

documented across a wide range of role functioning domains (Leger et al 2001) with a severity 

distribution comparable to that of many chronic physical disorders (Katz and McHorney 2002). 

Given the high prevalence of insomnia, this evidence of substantial impairment could have 

considerable public health significance if it was known to be due to insomnia. As insomnia is 

strongly comorbid with a number of mental disorders (Breslau et al 1996; Ford and Kamerow 

1989), an unanswered question is whether the impairment associated with DIS, DMS, EMA or 

NRS is due to the sleep problem itself or to comorbid mental disorders. The current report 

addresses this issue by analyzing data from the National Comorbidity Survey Replication (NCS-

R; Kessler and Merikangas 2004). 
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METHODS

Sample

The NCS-R is a nationally representative, face-to-face household survey of adults (ages 

18+) based on a multi-stage clustered area probability sampling design (Kessler et al 2004b). A 

total of 9282 respondents participated in the survey (February 2001 - December 2003). The 

response rate was 70.9 %.  Participants received a $50 honorarium. After complete description of 

the study to the subjects, verbal informed consent was obtained. Consent was verbal rather than 

written in order to be consistent with the recruitment procedures used in the baseline NCS 

(Kessler et al 1994). The Human Subjects Committees of Harvard Medical School and the 

University of Michigan both approved these procedures.

All NCS-R respondents completed a Part I diagnostic interview using the WHO 

Composite International Diagnostic Interview (CIDI 3.0; Kessler and Ustun 2004), while a 

probability sub-sample of 5692 Part I respondents also received a Part II interview that assessed 

additional disorders and correlates. Sleep problems were assessed in Part II. Part II respondents 

included all who met criteria for any Part I disorder plus a probability sub-sample of others. The 

sample was weighted for differential probabilities of selection within households, differential 

recruitment intensity, over-sampling of Part I respondents with disorders into Part II, and 

residual discrepancies with the 2000 Census on socio-demographic and geographic variables. 

More complete information on NCS-R sampling and weighting is reported elsewhere (Kessler et 

al 2004b).

Sleep problems

Part II NCS-R respondents were asked using a yes-no response format whether they had 

“periods lasting two weeks or longer in the past 12 months” when they experienced “problems 
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getting to sleep, when nearly every night it took you two hours or longer before you could fall 

asleep” (DIS), “problems staying asleep, when you woke up nearly every night and took an hour or 

more to get back to sleep” (DMS), or “problems waking too early, when you woke up nearly every 

morning at least two hours earlier than you wanted to” (EMA). (Italics indicate emphasis in the 

original questions.)

Nonrestorative sleep (NRS) was assessed with a scale based on responses to four questions 

about the frequency of sleep problems during the time in the past 12 months when such problems 

were most severe and frequent. These questions asked respondents about waking up not feeling 

rested, having difficulties getting up in the morning, feeling as if they had not slept long enough 

even after having enough time in bed, and not feeling refreshed after sleep. Response options 

were often, sometimes, rarely, and never (0-3). Principal axis factor analysis documented a clear 

one-factor structure, with factor loadings in the range .79-.86. A summary factor-based scale 

with a range of 0-12 was creating by summing responses to the individual items. Nonlinear 

regression analysis was used to study the associations of scores on this scale with the measures 

of role impairment described below, controlling for basic socio-demographic variables. A 

dichotomous cut-point on the scale to define the clinical threshold for nonrestorative sleep was 

selected to discriminate optimally among responses to the outcome measures. (More details 

available on request.) This dichotomization was carried out to facilitate comparison of NRS with 

the other dichotomously assessed sleep problems.  

 Respondents who reported any of the above four sleep problems were asked how many 

weeks out of 52 in the past 12 months they had any of these problems.  
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Comorbid DSM-IV disorders

 Core DSM-IV disorders assessed in the NCS-R with the CIDI include anxiety disorders 

(panic disorder with or without agoraphobia, agoraphobia without panic disorder, specific 

phobia, social phobia, generalized anxiety disorder, post-traumatic stress disorder, separation 

anxiety disorder), mood disorders (major depressive disorder, dysthymia, bipolar disorder I or 

II), impulse-control disorders (intermittent explosive disorder, attention-deficit/hyperactivity 

disorder, oppositional-defiant disorder, conduct disorder), and substance use disorders (alcohol 

and illicit drug abuse and dependence with abuse). Organic exclusion rules and diagnostic 

hierarchy rules were used in making diagnoses. As detailed elsewhere (Kessler et al 2004a; 

Kessler et al 2005), blinded clinical re-interviews using the non-patient version of the Structured 

Clinical Interview for DSM-IV (SCID; First et al 2002)  with a probability sub-sample of NCS-R 

respondents found generally good concordance between DSM-IV diagnoses of anxiety, mood, 

and substance disorders based on the CIDI and the clinical assessments. Impulse-control disorder 

diagnoses were not validated, as the SCID clinical reappraisal interviews did not include an 

assessment of these disorders. 

Role impairment  

Role impairment was assessed with five measures. The first four of these five were taken 

from the World Health Organization Disability Assessment Schedule-II (WHO-DAS; Chwastiak 

and Von Korff 2003). and asked respondents to report the number of days out of the past 30 

when they had each of the following experiences: totally unable to work or carry out their normal 

daily activities (days out of role); able to carry out their normal activities but had to cut down on 

what they did or not get as much done as usual (reduced quantity); cut back on the quality of your 

work or how carefully you worked (reduced quality); and needed to make an extreme effort to 
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perform up to your usual in carrying out their normal daily activities (extreme effort). Each of the 

four responses is in the range 0-30 days. 

The fifth measure of role impairment was based on responses to five questions about the 

frequency of daytime sleepiness assessed in conjunction with the assessment of nonrestorative 

sleep. The daytime sleepiness questions asked about falling asleep while watching TV or listening 

to the radio or reading, getting drowsy within ten minutes of sitting down, dozing off while 

relaxing, falling asleep during conversations or while visiting friends, and feeling fatigued during 

the day because of poor sleep. As with the assessment of nonrestorative sleep, response options 

were often, sometimes, rarely, and never. Principal axis factor analysis documented a clear one-

factor structure (factor loadings in the range .78-.87). A summary factor-based scale with a range 

of 0-100 was creating by summing responses to the individual items and transformed to a 0-100 

metric for ease of interpretation. The highest score (100) on the scale was assigned to 

respondents who reported often having all five indicators of daytime sleepiness while the lowest 

score (0) was assigned to respondents who reported never having any of these experiences.

Socio-demographic controls

 Socio-demographic control variables included gender, age (18-29, 30-44, 45-59, 60+), 

race-ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic, Other), education (less than 

high school graduation, high school, some post high school education without a college degree, 

and college degree or more), marital status (married-cohabiting, never married, separated-

divorced, widowed), employment status (employed or self-employed, student, homemaker, 

retired, other), family income (in quartiles of the population distribution), and number of pre-

school children (0, 1, 2+).
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Analysis methods 

 Odds-ratios (ORs) and tetrachoric correlations were used to examine associations among 

the four dichotomous measures of DIS, DMS, EMA and, NRS. Associations with socio-

demographics and comorbid disorders were examined using logistic regression analysis in which 

the four sleep problems were treated as dichotomous outcomes. Logistic regression coefficients 

and their standard errors were exponentiated and are presented as ORs with 95% confidence 

intervals (CIs). Associations with role impairment were estimated using linear regression 

analysis in which sleep problems were treated as predictors, controlling for socio-demographics 

and for comorbid DSM-IV disorders. Unstandardized regression coefficients and their standard 

errors are presented. Because the NCS-R sample design features weighting and clustering, all 

parameter estimates were estimated using the Taylor series linearization method (Wolter 1985) 

implemented in the SUDAAN software system (Research Triangle Institute 2002). The 

significance of set of coefficients was assessed with design-corrected Wald 2 tests. Significance 

was evaluated using two-sided .05-level design-based tests.

RESULTS

Prevalence, inter-correlations and duration  

Twelve-month prevalence estimates are 16.4% for DIS, 19.9% for DMS, 16.7% for 

EMA, 25.0% for NRS, and 36.3% for any of the four sleep problems. (Table 1) The four are 

strongly interrelated, with tetrachoric correlations in the range .65-.76. Mean duration in the 

twelve months before interview was 22.4 weeks among respondents who reported any of the four 

problems and in the range 25.2-28.7 weeks among respondents for any given individual sleep 

problems. The mean is somewhat deceptive, as duration shows a bimodal distribution in which 
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one-third of cases (32.1%) reported a short duration (2-4 weeks), 28.0% reported persistence 

throughout the year, and the remainder reporting intermediate durations. (Figure 1)

(Table 1 and Figure 1 about here) 

 Although the four sleep problems are strongly inter-correlated, all logically possible 

combinations exist among them. (Table 2) The proportion of the total sample that reported only 

one of the three types of classic sleep problems -- DIS, DMS or EMA -- (12.8%) is higher than 

the proportion that reported either two (9.0%) or all three (7.4%). Furthermore, while the 

conditional probability of nonrestorative sleep is highest among respondents with the other three 

sleep problems (73.4%), lower among those with two (59.2-66.4%) or one (50.2-55.7%) and 

lowest among those with none of the three (10.0%), nearly one-third of the respondents with 

nonrestorative sleep reported not having DIS, DMS or EMA. Mean duration of sleep problems in 

the twelve months before interview was highest among respondents who reported all four sleep 

problems (34.5 weeks) and lowest among those who reported only one (11.2-24.8 weeks).

 (Table 2 about here) 

Socio-demographic correlates  

Women have modestly elevated odds of all four sleep problems compared to men (1.1-

1.6). (Table 3) Age is inversely related to DIS and NRS (1.9-2.7 elevated odds among 

respondents ages 18-29 vs. 60+), while middle-aged respondents have the highest odds of DMS 

and EMA (1.3-1.7 elevated odds among respondents 30-44 and 45-59 vs. 60+). Non-Hispanic 

Blacks have a somewhat lower odds of NRS (0.7), but not of any other sleep problem (0.8-1.1), 

than Non-Hispanic Whites. Education is inversely related to DIS, DMS and EMA (1.5-2.2 

elevated odds among respondents with 0-11 vs. 16+ years of education), but not to NRS. 

Previously married people have consistently elevated odds of all four sleep problems compared 

152



to the married (1.4-1.8), while never married people have elevated odds only of DIS (1.4). 

Disabled people have elevated odds of all four sleep problems compared to the employed (1.8-

3.2), while homemakers have elevated odds only of DIS (1.7) and retired people only of EMA 

(2.1). Somewhat surprisingly, the number of young children in the home and family income are 

unrelated to any of the sleep problems.

 (Table 3 about here) 

Comorbidity with DSM-IV disorders  

 The four sleep problems are all significantly and positively related to each of the 12-

month DMS-IV disorders considered here, resulting in roughly half (47.8-53.7) of respondents 

with the separate sleep problems meeting criteria for one or more of these disorders. Odds-ratios 

are in the range 1.6-6.1, with a median OR of 3.4 and an inter-quartile range (25th-75th

percentiles) of 2.8-3.9.  No consistent variation can be seen in the magnitude of ORs either 

across the four sleep problems for particular classes of DSM-IV disorders or across classes of 

these disorders for individual sleep problems. The only clear pattern of variation involves 

comorbidity among DSM-IV disorders, with respondents who have high comorbidity (defined as 

meeting criteria for three or more 12-month DSM-IV disorders) also having much higher odds of 

sleep problems (ORs in the range 4.6-6.3 compared to respondents with no 12-month DSM-IV 

disorders) than respondents with either low comorbidity (defined as meeting criteria for exactly 

two 12-month DSM-IV disorders, with ORs in the range 2.2-3.2) or pure DSM-IV disorders 

(ORs in the range 1.5-2.0).
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(Table 4 about here) 

Role impairment 

The associations of sleep problems in statistically predicting role impairment were 

examined in three different models. The first was a model in which the associations of the four 

sleep problem with each measure of role impairment were considered at the same time with 

controls for socio-demographic variables. All 20 of the coefficients for the sleep problems (i.e., 

each of four sleep problems predicting each of five measures of role impairment) in this gross 

effects model are significant at the .05 level. (Table 5) Coefficients to predict daytime sleepiness 

range from a low of 19.3 (associated with DIS) to a high of 34.4 (associated with NRS) in the 0-

100 metric of the daytime sleepiness scale. Coefficients to predict number of days out of role in 

the past 30 days range between 3.2 days (associated with EMA) and 4.0 days (associated with 

DIS). Coefficients to predict number of days in the past 30 when respondents reported either 

reduced quantity or work, reduced quality of work, or extreme effort to complete work range 

between 1.0 days (EMA predicting days of reduced work quality) and 2.0 days (NRS predicting 

days of reduced work quantity and days of extreme effort).  

(Table 5 about here) 

 The second model added controls for all the DSM-IV disorders examined in the analysis 

of comorbidity in order to partial out the effects of mental disorders in examining the 

associations of sleep problems with role impairment. All 20 coefficients in this net effects model 

are lower than those in the gross effects model, although 13 of the 20 coefficients remain 

significant at the .05 level. The three coefficients that significantly predict daytime sleepiness are 

in the range 6.1-29.8. The three coefficients that significantly predict days out of role are in the 

range 1.3-2.2 days. The seven coefficients that significantly predict days with reduced quantity 
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or work, reduced quality of work, or extreme effort are in the range 0.4-1.5 days. NRS sleep is 

the only sleep problem that significantly predicts all five measures of role impairment, while DIS 

predicts four, DMS three, and EMA one.

The third model controls comorbid DSM-IV in a more structural way: by focusing only 

on the subset of respondents who had none of the 12-month DSM-IV disorders. Ten of the 20 

coefficients in this pure effects model are positive and significant at the .05 level. As in the net 

effects model, NRS is the only sleep problem that significantly predicts all five measures of role 

impairment, while DIS predicts three, DMS one, and EMA one. The significant coefficients are 

generally lower than those in the gross effects model but higher than those in the net effects 

model. One negative coefficient is significant (DMS predicting days of extreme effort).  

DISCUSSION 

These results have to be interpreted with three limitations in mind. First, sleep problems 

were assessed in the NCS-R using self-report measures with ad hoc cut-points that were not 

validated against a clinical assessment. Second, because of the comparatively low survey 

response rate, people with sleep disorders might be represented in a different proportion than in 

the population. Third, the four WHO-DAS impairment measures were assessed for the past 30 

days while sleep problems were assessed for the past 12 months, leading to a likely conservative 

bias in the estimated effects of sleep problems on role functioning.  

Within the context of these limitations, we estimate that the sleep problems considered 

here are highly prevalent, that these problems often persist throughout the year, that they often 

co-occur with DSM-IV mental disorders, and that they are associated with substantial role 

impairment that cannot be explained by comorbid mental disorders.  
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 Consistent with previous reports, approximately one-third of NCS-R respondents 

reported one or more of these four sleep problems (Ancoli-Israel and Roth 1999; Grandner and 

Kripke 2004; National Sleep Foundation 2005).  We also examined associations among the four 

problems and found that NRS is the most common of the four (25%), with the others in the range 

16.4-19.9%. This higher prevalence of nonrestorative sleep presumably reflects the fact that it 

can occur as a result of DIS, DMS or EMA as well as in the absence of and of the three classic 

sleep problems. All four sleep problems were highly inter-correlated, with roughly two-thirds of 

respondents who reported any having more than one. About one-third of respondents with these 

problems reported that the problems persisted throughout the entire past 12 months. Chronicity is 

much more strongly associated with number than type of sleep problems.  

The fact that roughly one-third of people with NRS report neither DIS, DMS, nor EMA 

implies that nonrestorative sleep is sometimes indicative of poor sleep quality or continuity 

rather than short sleep duration. This is plausible in light of the fact that several sleep disorders 

(e.g., sleep apnea) have their primary effects on sleep quality and continuity rather than on sleep 

duration.

 The socio-demographic correlates of sleep problems in the NCS-R are similar to those 

found in previous surveys (Roth and Roehrs 2003), although our more fine-grained analysis 

showed that these correlates vary by type of sleep problem. The most important of these 

specifications involves age.  DMS and EMA are most common among the elderly, while 

nonrestorative sleep is most common among the young, and DIS  is inversely related to age. 

These results clearly suggest that the focus of previous reports on increasing age as a risk factor 

for difficulties with sleep (Griffiths and Peerson 2005; Ohayon 2005) need to be revised to 

recognize the heterogeneity of the different sleep problems.  

156



 Major depression is the only DSM-IV mental disorder that includes any of the sleep 

problems considered here in its diagnostic criteria. Consistent with this fact, several previous 

epidemiological studies have shown that major depression is more strongly related to a diagnosis 

of insomnia than are other mental disorders (Breslau et al 1996; Ford and Kamerow 1989; 

Ohayon and Roth 2003). This finding is superficially inconsistent with the NCS-R finding that 

the sleep problems considered here are not more strongly related to major depression than to the 

other DSM mental disorders evaluated in the survey. It is important to remember, though, that a 

DSM diagnosis of insomnia requires not only sleep problems but also daytime impairment 

associated with these problems. It might be, then, that the seeming inconsistency between 

findings regarding depression the NCS-R compared to earlier surveys is due to major depression 

being more strongly related to the daytime impairment caused by sleep problems rather than to 

these sleep problems themselves. Although exploration of this possibility goes beyond the 

bounds of the current report, it should be included in future investigations of sleep disturbance in 

depression.

The consistency and strength of the associations between sleep problems and role 

impairment are striking. This is especially true with regard to the excess numbers of days out of 

role associated with sleep problems, which exceed the numbers found in previous studies to be 

associated with most chronic physical and mental disorders (Kessler et al 2003). This is 

consistent with previous reports of strong associations between sleep problems and days out of 

role (Simon and Von Korff 1997). The net effects and sub-group analyses argue against the 

possibility that the associations of sleep problems with role impairment are due to comorbid 

mental disorders, although the possibilities remain that unmeasured comorbid physical disorders 

or systematic response bias might be involved.  
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It is important to note that NRS is the most consistent correlate of role impairment among 

the sleep problems. NRS is also the only sleep problem significantly related to all the measures 

of role impairment among respondents without comorbid DSM-IV mental disorders. These are 

not unexpected results in light of the fact that nonrestorative sleep is the only type of insomnia 

that involves wake functioning rather than sleep functioning.

As the threshold used to define NRS was high, out estimate of the prevalence of NRS is 

likely a conservative. Furthermore, the respondents classified as having NRS represent a more 

severe NRS group with higher levels of role impairment than if the definition were broadened. 

These same conclusions would likely hold for DIS, DMS and EMA, all of which were defined 

using conservative criteria in this study. For example, in order to be classified as a DIS sufferer, 

a patient had to experience “two hours or longer period in bed before falling asleep”, compared to 

the more widely used 30 minute sleep latency criterion used in other epidemiologic studies and 

clinical trials (Ohayon, 2005). Future research should examine the sensitivity of results to 

variation in cut-points on these dimensions.   

 The suggestion that a substantial proportion of people with DIS, DMS and EMA might 

have NRS has significant implications for therapeutics. For example, in the cognitive-behavioral 

treatment of sleep disorders, one could speculate that sleep restriction therapy (which has the 

goal of enhancing sleep drive) would be more effective in cases of NRS than stimulus control 

therapy (which has the goal of hastening sleep onset). In the pharmacological treatment of sleep 

disorders, one could speculate that NRS might best be treated with medications that enhance 

slow wave sleep, thereby preventing awakening and arousals, than with medications that hasten 

sleep onset or that decrease the duration of night time awakenings. 
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 The results reported here leave a number of issues unresolved that could be addressed in 

the NCS-R data, but go beyond the boundaries of this first report. We already noted the need to 

explore the differential associations of depression and other DSM-IV mental disorders with sleep 

problems versus DSM-IV insomnia. In addition, future research should investigate the joint 

effects of multivariate sleep problem profiles, the effects of chronic versus intermittent sleep 

problems, the role of comorbid physical disorders, and the extent to which the associations of 

sleep problems with role impairment are due to daytime sleepiness. In addition, the recent report 

of the NIH consensus panel on insomnia noted that more research is needed on the associations 

of sleep problems with work performance and disability (National Institutes of Health 2005). All 

of these issues will be examined in ongoing analyses of the NCS-R data.
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Table 1. Prevalence, inter-correlations, and mean duration (weeks in the past year) of 12-month sleep problems in the Part II NCS-R 
(n=5692) 

         
          
  Inter-correlations

1
     

Prevalence  DIS DMS EMA NRS  Duration   
% (se)  OR OR OR OR  Mean (se)  (n) 

Difficulty Initiating Sleep (DIS) 16.4 (0.6)  -- -- -- --  28.7 (0.9)  (1191) 
Difficulty Maintaining Sleep (DMS) 19.9 (0.8)  0.76* -- -- --  28.7 (0.7)  (1436) 
Early Morning Awakening (EMA) 16.7 (0.7)  0.66* 0.84* -- --  28.1 (0.9)  (1203) 
Non-Restorative Sleep (NRS) 25.0 (0.8)  0.68* 0.70* 0.65* --  25.2 (0.8)  (1901) 
Any 36.3 (1.0)      24.4 (0.7)  (2578) 
             

*Significant at the .05 level, two-sided test. 
1
Tetrachoric correlations  
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Table 2. The multivariate associations and mean duration of 12-month sleep problem profiles in the Part II NCS-R  
     

Type of  
sleep problem 

Multivariate distribution of   
DIS, DMS and EMA 

Conditional prevalence of NRS

Mean Duration 
NRS+  NRS-   

% (se) % (se) % (se)  % (se)  (n) 

I. Only one           
DIS 4.7 (0.4)  55.7 (4.1)  24.0 (2.6)  24.8 (3.7)  (284) 
DMS 4.5 (0.3)  53.7 (3.3)  24.1 (2.6)  20.9 (2.6)  (302) 
EMA 3.6 (0.3)  50.2 (4.4)  18.9 (3.1)  11.2 (1.7)  (231) 

II. Exactly two           
DIS-DMS 3.3 (0.3)  66.4 (4.4)  28.2 (1.9)  19.8 (3.9)  (245) 
DIS-EMA 1.0 (0.2)  63.2 (6.5)  27.9 (3.4)  22.9 (5.6)  (83) 
DMS-EMA 4.7 (0.5)  59.2 (4.8)  31.4 (1.4)  27.2 (3.6)  (310) 

III. Other           
None 70.9 (0.9)  10.0 (0.6)  16.7 (1.1)  -- --  (3658) 
DIS-DMS-EMA 7.4 (0.4)  73.4 (1.9)  34.5 (1.4)  29.5 (3.1)  (579) 
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Table 3. Socio-demographic correlates of 12-month sleep problems in the NCS-R (n = 5692)
1

        

DIS DMS EMA NRS
Any 12-month sleep 

problem 
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Sex               
     Female 1.1 (0.9-1.3)  1.2* (1.0-1.5)  1.2 (1.0-1.5)  1.6* (1.4-1.8)  1.4* (1.2-1.6) 
     Male 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 

2
1 (p-value) 0.7 (.410)  6.0* (.014)  3.4 (.064)  39.4* (.000)  25.5* (.000) 

Age               
     18-29 1.9* (1.1-3.2)  0.9 (0.6-1.5)  1.2 (0.7-1.9)  2.7* (1.7-4.3)  1.8* (1.2-2.5) 
     30-44 1.8* (1.1-2.9)  1.3 (0.9-2.0)  1.6* (1.1-2.3)  2.2* (1.5-3.2)  1.7* (1.3-2.2) 

45-59 1.4 (0.9-2.4)  1.4* (1.0-2.2)  1.7* (1.3-2.4)  1.6* (1.1-2.3)  1.5* (1.1-1.9) 
60+ 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 

2
3 (p-value) 10.8* (.013)  14.8* (.002)  19.8* (.000)  21.7* (.000)  15.3* (.002) 

Race-ethnicity               
     Non-Hispanic White 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 
     Non-Hispanic Black 0.8 (0.6-1.2)  0.8 (0.6-1.1)  1.1 (0.9-1.5)  0.7* (0.5-0.9)  0.7* (0.6-1.0) 
     Hispanic 1.2 (0.9-1.5)  1.0 (0.7-1.3)  1.2 (0.8-1.7)  0.9 (0.7-1.1)  1.0 (0.8-1.2) 
     Other 1.5 (1.0-2.5)  1.3 (0.8-2.0)  1.4 (1.0-2.2)  1.0 (0.8-1.4)  1.2 (0.8-1.8) 

2
3 (p-value) 7.0 (.074)  2.6 (.460)  7.0 (.070)  7.9* (.049)  6.8 (.079) 

Education (years)               
0-11 2.2* (1.6-3.1)  1.5* (1.1-2.1)  2.0* (1.5-2.8)  1.2 (0.9-1.5)  1.6* (1.2-2.0) 
12 1.9* (1.4-2.6)  1.5* (1.2-1.8)  1.7* (1.3-2.1)  1.3* (1.1-1.6)  1.4* (1.2-1.7) 
13-15 1.6* (1.2-2.1)  1.4* (1.1-1.7)  1.5* (1.2-1.9)  1.3 (1.0-1.6)  1.4* (1.2-1.8) 
16+ 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 

2
3 (p-value) 27.6* (.000)  19.1* (.000)  33.5* (.000)  7.2 (.065)  20.6* (.000) 

Marital status               
Separated/Widowed/Divorced 1.8* (1.5-2.2)  1.5* (1.2-1.8)  1.6* (1.2-2.0)  1.4* (1.1-1.7)  1.4* (1.2-1.7) 
Never married 1.4* (1.0-1.9)  0.9 (0.7-1.3)  1.1 (0.8-1.4)  1.0 (0.8-1.2)  1.1 (0.8-1.4) 
Married 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 

2
2 (p-value) 34.1* (.000)  21.8* (.000)  13.0* (.002)  11.1* (.004)  14.1* (.001) 

Employment               
Retired 1.4 (0.9-2.2)  1.3 (1.0-1.8)  2.1* (1.6-2.7)  0.9 (0.6-1.3)  1.4* (1.1-1.9) 
Unemployed-disabled 3.2* (2.3-4.5)  2.0* (1.6-2.5)  2.0* (1.5-2.5)  1.8* (1.4-2.2)  2.2* (1.7-2.9) 
Student 0.7 (0.4-1.4)  0.6 (0.3-1.1)  0.6 (0.3-1.1)  0.9 (0.6-1.5)  0.8 (0.5-1.4) 
Homemaker 1.7* (1.1-2.7)  1.4 (1.0-2.0)  1.1 (0.8-1.6)  1.0 (0.7-1.3)  1.2 (0.9-1.7) 
Employed 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 

2
4 (p-value) 54.5* (.000)  51.7* (.000)  76.2* (.000)  28.5* (.000)  45.6* (.000) 

Number of pre-school children               
None 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 
One 0.7 (0.5-1.0)  0.8 (0.6-1.1)  0.8 (0.6-1.2)  1.0 (0.8-1.3)  0.9 (0.7-1.2) 
Two or more 0.9 (0.6-1.5)  1.2 (0.8-1.8)  1.0 (0.6-1.6)  0.9 (0.6-1.4)  1.1 (0.7-1.6) 

2
2 (p-value) 4.3 (.118)  3.3 (.194)  1.2 (.538)  0.4 (.798)  0.6* (.738) 

Family income          
Low 1.0 (0.8-1.5)  1.1 (0.8-1.4)  1.1 (0.8-1.6)  1.2 (0.9-1.6)  1.0 (0.8-1.3) 
Low-average 1.0 (0.8-1.3)  1.1 (0.9-1.4)  1.0 (0.8-1.3)  1.2 (0.9-1.4)  1.0 (0.8-1.3) 
High-average 1.0 (0.8-1.4)  1.0 (0.8-1.4)  1.2 (1.0-1.5)  1.2 (1.0-1.5)  1.2 (1.0-1.4) 
High 1.0 --  1.0 --  1.0 --  1.0 --  1.0 -- 

2
3 (p-value) 0.3 (.956)  1.3 (.734)  3.4 (.337)  2.9 (.413)  2.6 (.450) 

               

*Significant at the .05 level, two-sided test 
1
Among respondents with one or more of the sleep problems, controlling for the multivariate profile of sleep problems 
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Table 4.  Comorbidity of 12-month sleep problems with 12-month DSM-IV disorders in the NCS-R (n = 5692)
1

            
DIS  DMS  EMA  NRS  Any 

% OR (95% CI)  % OR (95% CI)  % OR (95% CI)  % OR (95% CI)  % OR (95% CI) 

I. Anxiety disorders              
Panic disorder 7.5 3.4* (2.5-4.7)  7.2 4.0* (3.0-5.2)  7.1 3.4* (2.3-4.9)  7.0 4.1* (3.0-5.5)  6.0 5.6* (4.2-7.5) 
Agoraphobia without panic 2.3 2.9* (1.6-5.5)  2.2 3.9* (2.2-7.0)  1.7 2.2* (1.2-3.8)  1.6 2.4* (1.3-4.3)  1.6 3.4* (1.9-6.3) 
Specific phobia 17.3 2.4* (2.0-3.0)  16.8 2.5* (2.1-3.1)  17.2 2.5* (2.1-3.0)  18.3 3.2* (2.7-3.8)  15.4 3.0* (2.5-3.6) 
Social phobia 16.9 3.5* (3.0-4.1)  14.4 3.1* (2.6-3.8)  15.2 3.3* (2.7-4.0)  14.9 3.4* (2.8-4.0)  12.5 3.4* (2.8-4.2) 
Generalized anxiety disorder 5.9 2.9* (2.2-3.8)  6.0 3.0* (2.3-3.9)  6.3 3.2* (2.2-4.7)  7.2 6.1* (4.4-8.3)  5.6 5.7* (4.0-8.1) 
Post-traumatic stress disorder 9.6 3.8* (2.8-5.2)  10.0 5.0* (3.8-6.5)  9.2 3.6* (2.7-4.6)  9.3 5.0* (3.6-6.9)  7.5 4.9* (3.8-6.4) 
Separation anxiety disorder 1.9 3.6* (1.7-7.6)  1.2 2.5* (1.0-6.2)  1.5 3.4* (1.5-7.6)  1.8 8.3* (4.0-17.2)  1.3 7.2* (3.1-16.8) 
Any anxiety disorder 37.0 3.2* (2.6-3.9)  35.8 3.4* (2.9-4.1)  35.8 3.3* (2.8-3.9)  38.0 4.1* (3.6-4.7)  32.5 4.0* (3.4-4.8) 

II. Mood disorders             
Major depressive disorder 16.5 3.5* (2.8-4.4)  15.8 3.9* (3.2-4.7)  14.0 2.9* (2.4-3.4)  18.0 6.1* (5.0-7.5)  14.2 5.8* (4.5-7.5) 
Dysthymia 4.9 5.4* (3.2-9.0)  4.3 4.9* (2.8-8.6)  3.8 3.2* (1.8-5.7)  3.5 3.8* (2.5-5.9)  3.1 5.2* (3.5-7.8) 
Bipolar I-II disorders 7.8 3.8* (2.6-5.4)  6.6 4.0* (2.9-5.4)  7.0 3.7* (2.8-4.9)  6.2 3.5* (2.6-4.7)  5.2 3.7* (2.7-5.1) 
Any mood disorder 24.9 4.0* (3.2-5.1)  22.9 4.4* (3.7-5.2)  21.2 3.3* (2.7-4.1)  24.4 5.6* (4.6-6.6)  19.7 5.4* (4.4-6.7) 

III. Impulse-control disorders             
Intermittent explosive disorder 4.1 1.6* (1.1-2.5)  4.1 2.0* (1.4-2.9)  4.0 1.9* (1.3-2.9)  4.5 2.2* (1.4-3.3)  4.1 2.4* (1.7-3.4) 
Attention-deficit/hyperactivity disorder 10.1 3.8* (2.8-5.1)  10.3 3.8* (2.6-5.7)  12.6 5.3* (3.7-7.8)  8.6 4.2* (3.1-5.8)  7.8 4.3* (2.9-6.4) 
Conduct disorder or ODD 4.7 2.8* (1.5-5.4)  4.6 3.3* (1.8-5.9)  5.3 3.6* (1.9-6.9)  3.6 2.8* (1.6-4.8)  3.4 2.8* (1.4-5.6) 
Any impulse-control disorder 18.0 2.7* (2.1-3.4)  18.3 2.9* (2.1-4.0)  20.6 3.4* (2.5-4.7)  16.6 3.2* (2.5-4.2)  15.3 3.2* (2.4-4.3) 

IV. Substance use disorders             
Alcohol abuse

2
  6.7 2.7* (2.0-3.7)  4.8 2.4* (1.6-3.7)  4.9 2.3* (1.6-3.2)  4.9 2.0* (1.4-2.7)  4.7 2.4* (1.7-3.6) 

Alcohol dependence with abuse 4.3 5.0* (3.4-7.5)  3.4 4.7* (2.6-8.5)  3.2 3.7* (2.3-5.8)  2.8 2.8* (1.7-4.8)  2.7 4.9* (2.8-8.5) 
Drug abuse

2
  3.4 3.2* (1.8-5.6)  2.3 2.9* (1.6-5.1)  2.5 2.8* (1.6-5.2)  2.6 2.7* (1.6-4.8)  2.3 3.3* (1.7-6.2) 

Drug dependence with abuse 1.2 3.5* (1.5-8.4)  0.8 3.1* (1.3-7.8)  1.0 3.7* (1.7-8.3)  0.8 2.5* (1.2-5.2)  0.8 4.2* (1.8-10.2) 
Any substance use disorder 16.3 2.8* (2.3-3.5)  12.4 2.4* (1.9-3.2)  11.2 1.9* (1.4-2.4)  13.5 2.6* (2.0-3.3)  11.8 2.6* (2.0-3.5) 

V. Any disorder             
Any disorder 53.2 3.6* (2.9-4.4)  49.3 3.7* (3.1-4.4)  47.8 3.2* (2.7-3.8)  53.7 4.4* (3.8-5.0)  46.4 4.1* (3.4-5.0) 
Exactly one 20.6 1.6* (1.3-2.0)  19.8 1.6* (1.3-2.0)  18.6 1.5* (1.2-1.8)  22.6 2.0* (1.7-2.3)  20.4 1.9* (1.6-2.4) 
Exactly two 12.6 2.2* (1.7-2.8)  12.5 2.7* (2.1-3.3)  12.1 2.4* (1.9-3.0)  14.0 3.2* (2.6-3.9)  12.2 3.5* (2.9-4.2) 
Three or more 20.0 5.4* (4.6-6.4)  17.0 5.3* (4.3-6.6)  17.0 4.6* (3.7-5.7)  17.1 6.3* (5.2-7.6)  13.8 6.9* (5.5-8.7) 
                    

*Significant at the .05 level, two-sided test
1
Controlling for sex, age, race-ethnicity, education, marital status, occupation, poverty line, number of young, middle and old aged children 

2
With or without dependence 
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Table 5. Associations of 12-month sleep problems with 30-day role functioning in the NCS-R (n = 5692)
1

               
Outcomes 

Daytime 
sleepiness Days out of role Quantity Quality Extreme effort

b (se)     b (se) b (se) b (se)     b (se) 

            
A. DIS            

Gross
2
 19.3* (1.0)  4.0* (0.4)  1.9* (0.3)  1.3* (0.2)  1.8* (0.2) 

Net
2
 -1.2 (1.2)  2.0* (0.5)  0.8* (0.3)  0.6* (0.3)  0.7* (0.3) 

Pure
2
 10.4* (2.9)  1.8 (1.2)  1.6* (0.8)  1.0 (0.7)  1.7* (0.8) 

B. DMS               
Gross

2
 24.0* (1.1)  3.6* (0.3)  1.7* (0.2)  1.2* (0.1)  1.6* (0.2) 

Net
2
 6.1* (1.6)  1.3* (0.4)  0.5 (0.3)  0.4* (0.2)  0.4 (0.3) 

Pure
2
 18.1* (2.1)  -0.4 (0.4)  0.1 (0.4)  -0.1 (0.2)  -0.5* (0.2) 

C. EMA               
Gross

2
 24.5* (1.3)  3.2* (0.3)  1.4* (0.2)  1.0* (0.2)  1.6* (0.2) 

Net
2
 7.3* (1.3)  0.6 (0.4)  0.1 (0.3)  0.0 (0.3)  0.4 (0.2) 

Pure
2
 12.4* (2.6)  -0.5 (0.6)  0.1 (0.6)  0.4 (0.6)  0.0 (0.3) 

D. NRS               
Gross

2
 34.4* (1.0)  3.7* (0.3)  2.0* (0.3)  1.4* (0.1)  2.0 (0.2) 

Net
2
 29.8* (1.2)  2.2* (0.4)  1.5* (0.3)  1.0* (0.2)  1.5* (0.2) 

Pure
2
 42.2* (1.7)  2.0* (0.3)  1.6* (0.3)  1.2* (0.2)  1.4* (0.2) 

               

*Significant at the .05 level, two-sided test 
1
Controlling for sex, age, race-ethnicity, education, marital status, occupation, number of young children 

2
Gross models include controls only for the socio-demographic variables listed in footnote 1. Net models additionally control for all the 12-month DSM-IV 

disorders included in Table 4. Pure models are estimated in the sub-sample of respondents who met criteria for none of the 12-month DSM-IV disorders.
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Figure 1. Duration of sleep problems (in weeks) over the past 

year among respondents with 12-month sleep problems in the 

Part II NCS-R (n=2578)
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                                                                       Date completed: __ __ / __ __ / __ __ __ __  

 Please used gummed label if available Patient or Client Identifier: 

|___|___|___|___|___|___|___|___|___|___|___|___|

 Surname: 
 

  

 Other names: 
 

   

 Date of Birth: 

___ ___ / ___ ___ / ___ ___ ___ ___

Sex: 

 Male  1 Female  2

K6+  
 
 

Provider: _________________________ 

Provider ID:    

  |___|___|___|___|___|___|___|___| 
 Address: 

 

  
 
 
 
 
 
 

 

 

 

 

The following questions ask about how you have been feeling during the past 30 days. For each 
question, please circle the number that best describes how often you had this feeling. 

 

Q1. During the past 30 days, about how 
often did you feel … 

All 
of the
time 

Most 
of the
time 

Some 
of the 
time 

 A little
of the
time 

None
of the
time 

a. …nervous? 1 2 3  4 5 

b. …hopeless? 1 2 3  4 5 

c. …restless or fidgety? 1 2 3  4 5 

d. …so depressed that nothing could cheer 
you up? 1 2 3  4 5 

e. …that everything was an effort? 1 2 3  4 5 

f. …worthless?  1 2 3  4 5 
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Please turn over the page to continue 
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Q2.     The last six questions asked about feelings that might have occurred during the past 30 

days.  Taking them altogether, did these feelings occur More often in the past 30 days 
than is usual for you, about the same as usual, or less often than usual? (If you never 
have any of these feelings, circle response option “4.”) 

More often  than usual  
  

Less often than usual 
 

A lot  Some  A little  

About the same 
 as usual 

  A little Some  A lot 

1  2  3  4  5 6  7 
 

The next few questions are about how these feelings may have affected you in the past 30 days. 
You need not answer these questions if you answered “None of the time” to all of the six 
questions about your feelings. 

 

Q3.     During the past 30 days, how many days out of 30 were you totally unable to work or   
carry out your normal activities because of these feelings? 

 _______ (Number of days) 
 
 

Q4.     Not counting the days you reported in response to Q3, how many days in the past 
30 were you able to do only half or less of what you would normally have been able 
to do, because of these feelings? 

 _______ (Number of days) 
     
 

Q5.     During the past 30 days, how many times did you see a doctor or other health 
professional about these feelings? 

 _______ (Number of times) 

 

  
 

All of 
the 

time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

 None 
of the 
time 

Q6.     During the past 30 days, how often 
have physical health problems been 
the main cause of these feelings? 

1 2 3 4  5 
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Thank you for completing this questionnaire. 
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                                                                      Date completed: __ __ / __ __ / __ __ __ __  

 Please used gummed label if available Patient or Client Identifier: 

|___|___|___|___|___|___|___|___|___|___|___|___|

 Surname: 
 

  

 Other names: 
 

   

 Date of Birth: 

___ ___ / ___ ___ / ___ ___ ___ ___

Sex: 

 Male  1 Female  2

K10+  
 
 

Provider: _________________________ 

Provider ID:    

  |___|___|___|___|___|___|___|___| 
 Address: 

 

  
 
 

 

 

The following questions ask about how you have been feeling during the past 30 days.  For each 
question, please circle the number that best describes how often you had this feeling. 

 

Q1. During that month, how often did you 
feel … 

All 
of the
time 

Most 
of the
time 

Some 
of the 
time 

 A little
of the
time 

None
of the
time 

a. … tired out for no good reason? 1 2 3  4 5 

b. …nervous? 1 2 3  4 5 

c. …so nervous that nothing could calm you 
down? 1 2 3  4 5 

d. …hopeless? 1 2 3  4 5 

e. …restless or fidgety? 1 2 3  4 5 

f. …so restless that you could not sit still? 1 2 3  4 5 

g. …depressed? 1 2 3  4 5 

h. …so depressed that nothing could cheer 
you up? 1 2 3  4 5 

i. …that everything was an effort? 1 2 3  4 5 

j. …worthless?  1 2 3  4 5 
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  (1 of 2) 

Please turn over the page to continue 
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Q2.     The last ten questions asked about feelings that might have occurred during the past 

30 days.  Taking them altogether, did these feelings occur More often in the past 30 
days than is usual for you, about the same as usual, or less often than usual? (If you 
never have any of these feelings, circle response option “4.”) 

More often  than usual  
  

Less often than usual 
 

A lot  Some  A little  

About the same 
 as usual 

  A little Some  A lot 

1  2  3  4  5 6  7 
 

The next few questions are about how these feelings may have affected you in the past 30 days. 
You need not answer these questions if you answered “None of the time” to all of the ten 
questions about your feelings. 

 

Q3.     During the past 30 days, how many days out of 30 were you totally unable to work or   
carry out your normal activities because of these feelings? 

 _______ (Number of days) 
 
 

Q4.     Not counting the days you reported in response to Q3, how many days in the past 
30 were you able to do only half or less of what you would normally have been able 
to do, because of these feelings? 

 _______ (Number of days) 
     
 

Q5.     During the past 30 days, how many times did you see a doctor or other health 
professional about these feelings? 

 _______ (Number of times) 

 

  
 

All of 
the 

time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

 None 
of the 
time 

Q6.     During the past 30 days, how often 
have physical health problems been 
the main cause of these feelings? 

1 2 3 4  5 
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Thank you for completing this questionnaire. 
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ABSTRACT

Background. A 10-question screening scale of psychological distress and a six-question short-form
scale embedded within the 10-question scale were developed for the redesigned US National Health
Interview Survey (NHIS).

Methods. Initial pilot questions were administered in a US national mail survey (N¯ 1401). A
reduced set of questions was subsequently administered in a US national telephone survey (N¯
1574). The 10-question and six-question scales, which we refer to as the K10 and K6, were
constructed from the reduced set of questions based on Item Response Theory models. The scales
were subsequently validated in a two-stage clinical reappraisal survey (N¯ 1000 telephone
screening interviews in the first stage followed by N¯ 153 face-to-face clinical interviews in the
second stage that oversampled first-stage respondents who screened positive for emotional
problems) in a local convenience sample. The second-stage sample was administered the screening
scales along with the Structured Clinical Interview for DSM-IV (SCID). The K6 was subsequently
included in the 1997 (N¯ 36116) and 1998 (N¯ 32440) US National Health Interview Survey,
while the K10 was included in the 1997 (N¯ 10641) Australian National Survey of Mental Health
and Well-Being.

Results. Both the K10 and K6 have good precision in the 90th–99th percentile range of the
population distribution (standard errors of standardized scores in the range 0±20–0±25) as well as
consistent psychometric properties across major sociodemographic subsamples. The scales strongly
discriminate between community cases and non-cases of DSM-IV}SCID disorders, with areas under
the Receiver Operating Characteristic (ROC) curve of 0±87–0±88 for disorders having Global
Assessment of Functioning (GAF) scores of 0–70 and 0±95–0±96 for disorders having GAF scores
of 0–50.

Conclusions. The brevity, strong psychometric properties, and ability to discriminate DSM-IV
cases from non-cases make the K10 and K6 attractive for use in general-purpose health surveys. The
scales are already being used in annual government health surveys in the US and Canada as well
as in the WHO World Mental Health Surveys. Routine inclusion of either the K10 or K6 in clinical
studies would create an important, and heretofore missing, crosswalk between community and
clinical epidemiology.

" Address for correspondence: Dr R. C. Kessler, Department of Health Care Policy, Harvard Medical School, 180 Longwood Avenue,
Boston, MA 02115, USA.
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INTRODUCTION

Dimensional scales of non-specific psychological
distress have been used in community epi-
demiological surveys since the end of World
War II, beginning with the 20-item Health
Opinion Survey in the Stirling County Study
(MacMillan, 1957; Leighton, 1975) and the 22-
item Langner Scale in the Midtown Manhattan
Study (Langner, 1962; Srole et al. 1962).
Although originally used as first-stage screens to
target respondents with broadly defined
emotional problems for more in-depth clinical
assessment, these dimensional scales came to be
used without clinical follow-up in later surveys
(Myers et al. 1975). Controversy regarding the
appropriate cut-point for case thresholds on
these scales in community surveys (Seiler, 1973)
led in later surveys to scale scores being reported
primarily in dimensional terms (e.g. mean scores)
rather than in terms of proportions of re-
spondents screening positive (Pearlin et al. 1981).

Dimensional scales continue to be widely used
to screen for mental illness in primary care
(Coyne et al. 2001) and to assess symptom
severity and treatment effectiveness in clinical
studies (Rush et al. 2000). However, influenced
by the widely published results of the Epi-
demiological Catchment Area Study, dimen-
sional screening scales went out of vogue in
community psychiatric epidemiology beginning
in the early 1980s (Robins & Regier, 1991).
Fully structured research diagnostic interviews
administered by lay interviewers have become
the standard measures of psychopathology in
community epidemiological surveys since that
time. A number of such structured diagnostic
interviews now exist, including the Diag-
nostic Interview Schedule (DIS) (Robins et al.
1981), the Composite International Diagnostic
Interview (CIDI) (Robins et al. 1988), the
PRIME-MD (Spitzer et al. 1994) ; and the
Mini-International Neuropsychiatric Interview
(MINI; Sheehan et al. 1998).

We now know, based on the use of fully
structured diagnostic interviews in a number of
large community epidemiological surveys, that
up to half the general population meet criteria
for one or more lifetime ICD or DSM disorders
and up to one-fifth carry a DSM or ICD
diagnosis at any one point in time (Kessler et al.

1994; Kessler & Frank, 1997). Although the
published reports of these high prevalence
estimates were initially met with a good deal
of scepticism, subsequent clinical reappraisal
studies showed that they are accurate (Wittchen,
1994; Kessler et al. 1998), but that many
community cases have considerably less severe
disorders than those of cases in treatment
(Kessler et al. 2001).

The finding that clinical severity is related to
treatment is, of course, not surprising. However,
given the high proportion of people in the
population who meet criteria for a mental
disorder in relation to the societal resources
available for treatment, policy-orientated inter-
preters of the epidemiological evidence have
called for (Regier et al. 2000), and in some cases
created (National Advisory Mental Health
Council, 1993), distinctions to be made between
people with severe and less severe mental
disorders in an effort to define medical necessity
for policy planning purposes. For example, the
US Substance Abuse and Mental Health Service
Administration, which administers Block Grants
to States to fund public mental health services
for low-income people who are not otherwise
insured, limits coverage to cases defined as
having a serious mental illness (SMI). The
criteria for SMI require not only a DSM
diagnosis but also specified indicators of severity
that characterize fewer than one-third of the
people in the US population who meet criteria
for a current DSM-III-R disorder (Kessler et al.
1996).

Dimensional measures of non-specific psycho-
logical distress have come to take on new
importance in the context of this movement to
distinguish community cases based on severity
rather than purely on diagnosis. The architects
of the redesigned US National Health Interview
Survey (NHIS), being aware of this fact, opted
to include a short dimensional measure of non-
specific psychological distress rather than dis-
order-specific diagnostic measures in the core of
the new NHIS interview. The ‘core ’ of the
NHIS is the part of the interview that is
administered to all respondents every year.
Given the severe time constraints in the NHIS
core, this dimensional measure was required to
have no more than six to eight questions.
Although a number of non-specific distress scales
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exist and have been used for many years in
community surveys (Gurin et al. 1960;
Dohrenwend et al. 1980; Derogatis, 1983), only
a few of them are brief enough to meet this time
requirement (Pearlin et al. 1981; Ware &
Sherbourne, 1992) and none was developed
using modern psychometric methods to
maximize precision in the clinical range of the
population distribution (van der Linden &
Hambleton, 1997). Based on these consider-
ations, the decision was made to develop a new
screening scale for use in the redesigned NHIS.

The conceptualization of this task relied
importantly on the work of Dohrenwend and
his colleagues (Dohrenwend et al. 1980; Link &
Dohrenwend, 1980). Their review of screening
scales of nonspecific psychological distress
showed that these scales typically include
questions about a heterogeneous set of cognitive,
behavioural, emotional and psychophysiological
symptoms that are elevated among people with
a wide range of different mental disorders.
However, despite this heterogeneous content,
the vast majority of the symptoms in these scales
have high factor loadings on a first principal
factor. People with a wide range of mental
disorders typically have high scores on this core
dimension of non-specific distress. Based on this
result, we sought to measure this core dimension
of non-specific psychological distress in our new
scale. Due to the fact that the developers of
the NHIS were unsure about how much space
they had available for this scale, we decided
to develop both 10-question and 6-question
versions, optimizing the precision of the scale by
using modern psychometric methods to select
the questions with the maximum precision in the
clinical range of the scale. Based on the fact that
no more than 10%, and probably closer to 6%,
of the US population are estimated to meet
criteria for serious mental illness in a given year
(Kessler et al. 1996), we decided at the onset to
seek maximum precision in the 90th–99th per-
centile range of the general population dis-
tribution.

METHOD

Data

Data are reported from five community surveys.
The first two were pilot surveys used sequentially

to develop the screening scales from a larger
pool of questions. The third was a calibration
survey in which the screening scales were
administered along with clinical interviews. The
last two were large government health surveys
carried out in the US and Australia in which we
cross-validated the pilot results.

The mail pilot survey

The first pilot survey was carried out in a
nationally representative mail sample of the
continental US that included oversamples of
people with Hispanic surnames and of people
living in zip codes with high concentrations of
Blacks. A total of 1403 respondents ages & 18
completed the questionnaire, for a response rate
of 54±8%. The methods and procedures of the
mail pilot survey were approved by the Human
Subjects Committee of the Institute for Social
Research at the University of Michigan.

The telephone pilot survey

A revised set of scale questions, based on analysis
of the mail pilot survey, was administered to a
nationally representative telephone sample of
1574 respondents ages & 25 in the continental
US as part of the pilot work for the MacArthur
Foundation Midlife Development in the US
(MIDUS) survey (Ryff et al. 2002). The co-
operation rate in households where we were able
to make contact was 52±9%, while the estimated
response rate (assuming that numbers never
contacted were eligible) was 40±4%. Verbal
informed consent was obtained before beginning
the interviews. The methods and procedures of
the telephone pilot survey were approved by the
Human Subjects Committee of the Harvard
Medical School.

The clinical reappraisal survey

Both a 10-question scale, which we refer to as
the K10, and a 6-question short-form scale,
which we refer to as the K6, were developed
from the results of the pilot surveys using the
methods of Item Response Theory (IRT)
(Hambleton et al. 1991). A clinical reappraisal
survey of these scales was carried out in a two-
stage convenience sample. The first stage admin-
istered a brief telephone screening interview to a
convenience sample of 1000 respondents ages
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Table 1. Sources of initial item pool for K10 and K6 scales

Name of scale Source
Questions

N

Psychiatric Epidemiology Research Interview Demoralization Scale Dohrenwend et al. (1980) 27
Carroll Depression Scale Carroll et al. (1981) 52
Health Opinion Survey MacMillan (1957) 20
Taylor Manifest Anxiety Scale Taylor (1953) 50
Stimulus-Response Inventory Endler et al. (1962) 62
Self-Rating Depression Scale Zung (1963) 20
Anxiety Status Inventory Zung (1971) 20
Self-Rating Anxiety Scale Zung (1971) 20
Beck Depression Inventory Beck et al. (1961) 21
Depression Adjective Checklist Lubin et al. (1967) 32
General Well-Being Scale – HANES Fazio (1977) 20
Symptom Checklist-90 Derogatis (1983) 90
Center for Epidemiologic Studies – Depression Scale Radloff (1977) 20
General Well-Being Scale – Rand Ware et al. (1979) 46
Gurin Scale Gurin et al. (1960) 20
General Health Questionnaire Goldberg (1972) 30
22-Item Screening Scale Langner (1962) 22
State-Trait Anxiety Inventory Hodges & Spielberger (1969) 40

Total 612

& 18 with listed phone numbers in the Boston
MetropolitanArea. Verbal consentwas obtained
for this first-stage interview after informing
respondents that they might also be invited to
participate in a second stage in-person interview.

The second-stage interview was carried out
face-to-face in the homes of a subsample of 155
first-stage respondents, oversampling those with
perceivedmental health problems. This interview
administered the K10 followed by the 12-month
version of the Structured Clinical Interview for
DSM-IV (SCID) (First et al. 1997). The purpose
of this study was to determine whether the K10
is a useful screen for the US Substance Abuse
and Mental Health Service Administration de-
finition of 12-month SMI. This definition
requires a 12-month DSM-IV disorder, along
with a GAF score ! 60 for the worst month in
that 12-month period. In order to map the K10
to this same time period, respondents in the
second-stage interview were asked to answer the
K10 questions for the 1 month during the past
year when they had the most severe and
persistent emotional distress rather than for the
month before the interview. The second-stage
interview data were weighted to match the joint
distribution from the 1997 NHIS of age, sex,
education, and a coarse four-category classi-
fication of scores on the 6-question scale. Written
consent was obtained before beginning the
interview. The methods and procedures of the

clinical reappraisal survey were approved by the
Human Subjects Committee of the Harvard
Medical School.

The NHIS

The K6 was subsequently included in the Sample
Adult (age& 18) questionnaire in the 1997 (N¯
36116) and 1998 (N¯ 32440) NHIS. The NHIS
is an annual nationally representative face-to-
face household survey based on a multi-stage
clustered area probability sample of the United
States carried out by the US government. Blacks
and Hispanics are oversampled. The response
rate was 89±0% in 1997 and 83±8% in 1998
(National Center for Health Statistics, 2000a,
2000b). The NHIS Public Use data-tape was
obtained and the data were weighted to ap-
proximate the Census distribution on the cross-
classification of a range of sociodemographic
variables. These data were analysed to cross-
validate the pilot IRT results.

The NSMHWB

The K10 was included in the 1997 NSMHWB
(Andrews et al. 2001). The NSMHWB was a
nationally representative face-to-face survey of
10641 households based on multi-stage clustered
area probability sample of the Australian popu-
lation. One member of each sample household
aged & 18 was randomly selected for interview.
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Table 2. Final K10 and K6 item pool

During the last 30 days, about how often did …*

1 Depressed mood
(a) … you feel unhappy?
(b) … you feel sad or blue?
(c) … you feel depressed? (10)
(d) … you feel so depressed that nothing could cheer you

up? (6) (10)†
(e) … you feel hopeless? (6) (10)‡

2 Anhedonia
(a) … you feel that nothing was worthwhile anymore?
(b) … you lose interest in the people or things you usually

care about?

3 Eating
(a) … you have a much bigger appetite than usual?§
(b) … you have a much smaller appetite than usual?§

4 Sleep
(a) … you have trouble falling asleep or staying asleep?§
(b) … you sleep much more than usual?§

5 Motor agitation
(a) … you feel restless or fidgety? (6) (10)
(b) … you feel so restless that you could not sit still ? (10)

6 Motor retardation
(a) … your thoughts come more slowly than usual?
(b) … you feel like everything was happening in slow

motion?

7 Fatigue
(a) … you feel tired out for no good reason? (10)
(b) … you feel that everything was an effort? (6) (10)
(c) … you feel full of energy?

8 Worthless guilt
(a) … you feel worthless? (6) (10)
(b) … you feel ashamed?s
(c) … you feel guilty?s
(d) … you feel inferior or not as good as other people?

9 Concentration
(a) … you have trouble making simple decisions?
(b) … you have trouble keeping your mind on what you

were doing?

10 Death
(a) … you have thoughts of death or dying?
(b) … you have thoughts of killing yourself?

11 Anxiety
(a) … you feel anxious?
(b) … you feel nervous? (6) (10)
(c) … you feel so nervous that nothing could calm you

down?(10)
(d) … you get upset by little things?§
(e) … you feel fearful?

12 Worry
(a) … you feel worried about things that were not really

important?
(b) … you worry about things that were not likely to

happen?§

13 Motor tension
(a) … you feel physically tense or shaky?
(b) … your muscles feel tense, sore, or aching?§

14 Hypersensitivity
(a) … your heart pound or race without exercising?§
(b) … your mouth feel dry?§
(c) … you feel short of breath without exercising?§

Table 2. (cont.)

During the last 30 days, about how often did …*

(d) … you have indigestion or an upset stomach?§
(e) … you have trouble swallowing?§
(f ) … your hands feel sweaty or clammy?§
(g) … you feel dizzy?
(h) … your face feel hot and flushed?§

15 Vigilance
(a) … you feel keyed up or an edge?
(b) … you feel irritable?
(c) … you feel angry?‡
(d) … you feel resentful?‡

16 Positive affect
(a) … you feel in a really good mood?§
(b) … you feel happy?§

(6) Questions included in the final 6-item scale.
(10) Questions included in the final 10-item scale.
* The response options used in the mail pilot survey were most of

the time, some of the time, a little of the time, and none of the time.
All later surveys added the response option all of the time.

† The wording used in the studies reported here was ‘… so sad
that …’. This wording was subsequently changed to ‘… so depressed
that …’ to ensure a nesting with responses to question 1(c).

‡ Questions added in the telephone pilot survey.
§ Deleted after mail pilot survey.
s A single question about being ashamed or guilty was used in the

mail pilot survey. The questions were separated in the telephone pilot
survey.

Written informed consent was obtained before
beginning the interviews. The response rate was
78%. The sample data were weighted to match
the joint distribution of age and sex in the
Australian national census. These data were
analysed to cross-validate the pilot IRT results.

Measures

An initial pool of 612 questions from existing
screening scales (Table 1) was reduced to 235 by
discarding redundant and obviously unclear
questions. This reduced set was sorted into
content domains and rewritten in a format that
asked respondents how often they experienced
each symptom over a 30-day recall period.
Because of their dominance in the item pool,
further scale development focused on the 15
domains represented in the DSM-III-R diag-
noses of major depression (MD) and generalized
anxiety disorder (GAD) plus the positive affect
domain. Following Converse & Presser (1986),
the questions in these domains were submitted
to an expert advisory panel of survey re-
searchers who were asked to rate each question
for clarity of wording. Only questions con-
sistently rated as being clear were retained. The

180



964 R. C. Kessler and others

resulting test item pool consisted of 45 questions
(Table 2). These questions were administered in
the mail pilot survey using a four-category
response scale (most of the time, some of the
time, a little of the time, never). The mail pilot
survey also assessed basic sociodemographic
variables.

Based on the results of the mail pilot survey,
the item pool was revised to retain 28 of the
original 45 questions. In addition, one of the 28
questions (feeling ashamed or guilty) was split
into two (feeling ashamed, feeling guilty) and
three new questions were added to increase
precision in the depressed mood (feeling hope-
less) and vigilance (feeling angry, feeling re-
sentful) domains. The resulting 32 questions
were used in the telephone pilot survey. The
response category ‘all of the time’ was added in
the telephone pilot survey in an effort to increase
precision at the upper end of the distribution.
The final K10 and K6 scales were generated
from analysis of the telephone pilot survey. Only
the questions in these scales were included in
later phases of data collection.

Analysis

Evaluating dimensionality

Analysis of the mail and telephone pilot surveys
began by carrying out factor analyses of the
four-category (mail survey) or five-category
(telephone survey) variables based on matrices
of Pearson correlations using the FACTOR
procedure in SAS 8 (SAS Institute, 1999).
Parallel analyses based on matrices of polychoric
correlations, which allow for non-linear mono-
tonic relationships between pairs of variables,
were also carried out but are not reported here
because they yielded the same substantive
results. After documenting the unidimension-
ality of the variable set with these initial factor
analyses, we replicated the factor analyses at the
level of the response categories within variables.
This was done by converting responses into a
series of either three (mail survey) or four
(telephone survey) ordered dichotomies (e.g. 1 v.
2–4, 1–2 v. 3–4 and 1–3 v. 4 on the four-category
response scale). Each of the dichotomies created
in this way is referred to below as an ‘ item’. The
45 questions in the mail pilot survey generated
135 items (45¬3), while the 32 questions in the
telephone pilot survey generated 128 items

(32¬4). Tetrachoric correlation matrices were
created from these items and factor analysed
using the TESTFACT program (Scientific Soft-
ware International, Inc., 1998) to select items for
the unidimensional scale with high loadings (at
least 0±4 in the mail survey and at least 0±5 in the
telephone survey) on the first unrotated principal
factor and low relative loadings on the second
principal factor (a ratio of factor 1 to factor 2
loading of at least 2±0). The rationale for
analysing the data at the item-level rather than
at the variable-level is described in the next
subsection.

Item response models

The BILOG-MG program (Scientific Software
International, Inc., 1996) was used to estimate
item response theory (IRT) models for items
that passed the unidimensionality test. Unlike
classical psychometric test theory models, IRT
models allow the researcher to evaluate the
contribution of each item to the sensitivity of the
total scale in the severity range of the distribution
that is most relevant for purposes of scale
development. As noted in the introduction, in
the present case this is the 90th–99th percentile
range of the population distribution.

The IRT analysis was based on the con-
ventional one- and two-parameter IRT logistic
regression models for binary scale items (van der
Linden & Hambleton, 1997). The two-parameter
model is given by:

P
ij
(TPD)¯ [1­e−aj(TPDi−bj)]−". (1)

The outcome variable in this model, P
ij
(TPD

i
),

is the probability that respondent i will endorse
binary item j as a function of his or her
underlying true score on the dimension of
nonspecific psychological distress (TPD). The
slope, a

j
, which we refer to as the sensitivity

parameter, measures the steepness of the logistic
curve at the point where the probability of
endorsing item j is 0±5. A steep curve means that
the item has strong discriminating ability at the
point on the curve where it has maximum
information value. The intercept, b

j
, which we

refer to as the severity parameter, is the point on
the TPD distribution at which the probability of
endorsing item j is 0±5. The one-parameter model
differs from the two-parameter model in that the
sensitivity parameter is constrained to be con-
stant across items.
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In both the one-parameter and two-parameter
models, all selected items, including those based
on different cutpoints of the same question, were
analysed as if they were independent dicho-
tomies. Treating the information obtained at
different points on the response scale in this
fashion is a sensible way to combine information
across the scale, just as we might combine
distinct dichotomous questions that are sensitive
at different degrees of severity. However, items
based on the same question form a perfect
Guttman scale and consequently are not in-
dependent. As we do not model this dependence,
our procedure is not based on a full probability
model. The likelihoods for these data under the
IRT models might consequently be more pre-
cisely called pseudo-likelihoods. As a result,
while the parameter estimates are meaningful,
the standard errors of these estimates are biased
downwards due to the dependence among
related items.

Items considered for inclusion in the final
scale were required to have standardized severity
parameters of 0±8 (i.e. eight-tenths of a standard
deviation above the mean on the TPD dis-
tribution) or greater in the mail pilot survey and
1±2–2±3 (i.e. the 90th–99th percentile range of the
standardized distribution) in the telephone pilot
survey. This requirement was imposed in order
to select items that had maximum sensitivity in
the target severity range. A lower minimum
inclusion value was imposed in the mail pilot
survey for two reasons. First, because of the low
response rate in the mail pilot survey, we wanted
to be liberal in bringing forward items for
further testing in the subsequent telephone pilot
survey. Secondly, we became aware in the course
of analysing the mail pilot data that the response
categories should be increased from four to five.
We were consequently aware, in analysing the
mail pilot data, that the slope for the highest
response category in the data obtained from that
survey would be disaggregated in later data
collections. We also recognized that more basic
changes in responding might occur when re-
sponse options were increased. Because of these
uncertainties, we wanted to err on the side of
being over-inclusive in selecting items for further
investigation.

The items selected for further analysis in the
mail pilot survey were also required to have
standardized sensitivity parameters of & 1±0.

This requirement was imposed after carrying
out preliminary analyses that showed the two-
parametermodel (i.e. amodel that allow separate
sensitivity parameters for each item) to provide
a significantly better fit than the one-parameter
model (i.e. a model that constrained the esti-
mated sensitivity parameter to be constant across
items). The selection of 1±0 as the minimum
required sensitivity is conventional in the IRT
literature.

Finally, all the items selected for further
analysis in the mail pilot survey were required to
have consistent (relative to other items) severity
values across sociodemographic subsamples.
This requirement was imposed to guarantee that
scale scores have the same meaning in all major
segments of society. This is a critical issue, based
on previous research that has documented
substantial subsample differences in severity for
questions dealing with psychological distress.
For example, Schaeffer (1988) showed that the
IRT item severities for responses to the question
‘How often did you cry? ’ are dramatically
higher for men than women. This means that
crying is an indicator of more severe distress
among men than women. A distress scale that
includes a question about frequency of crying
will consequently overestimate the magnitude of
sex differences in true distress.

The subset of items that fulfilled the above
criteria was used to generate a maximum
likelihood estimate of TPD (i.e. the estimate that
has the highest likelihood of producing the
respondent’s observed pattern of item responses
based on the parameter estimates in Equation
(1)). Alternative scales to measure TPD made up
of different subsets of items that fulfilled the
above criteria were evaluated by using maximum
likelihood to compute a graph known as the test
information curve (TIC). Each point on the TIC
is roughly equal to 1}[..(TPD)]#, where .. is
the standard error of the estimate at that point
on the scale distribution (Hambleton et al.
1991). A high test information value (low
standard error) in a particular range of the
distribution means that changes in observed
scores in that range are strongly related to
changes in true TPD scores. The height and
shape of the TIC can be changed by adding or
subtracting items that differ in severity (to
change the skew of the curve) and sensitivity (to
change the height of the curve).
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This exercise was carried out with the tele-
phone pilot data to construct scales that had
maximum height in the top 90th–99th percentile
range of the population distribution. Even
though questions selected for inclusion in the
various versions of the scales were chosen
primarily on the basis of having eligible items in
the target severity range, the TIC curves that
were constructed to compare the performance of
the alternative versions used information for all
items in selected questions that passed the test of
having consistent severity values across socio-
demographic subsamples. Thiswas done because
items can contribute to precision in the target
range even when their severities are outside this
range (Thissen & Wainer, 2001).

It is important to note that IRT methods exist
that would have allowed us to analyse the
polychotomous responses to each of our scale
questions as a single unit rather than as a set
of ordered dichotomies (van der Linden &
Hambleton, 1997). However, these methods
require that the slopes of the implicit ordered
dichotomies are constrained to be equal within
each variable (i.e. the four slopes of the ordered
dichotomies made up of responses to one five-
category variable are estimated but constrained
to have a single value). Preliminary analysis of
the mail pilot survey results showed that this
assumption was violated. This conclusion was
confirmed in subsequent analyses of the tele-
phone pilot data, the NHIS data, and the
NSMHWB data. As a result, the ordered
dichotomy approach was used in analysis. This
is also why the factor analyses described above
were carried out at the item-level as well as at the
variable-level.

The clinical reappraisal survey

The associations of estimated TPD scores with
DSM-IV}SCID diagnoses were evaluated in the
clinical reappraisal sample using Receiver
Operating Characteristic (ROC) curve analysis
(Hanley & McNeil, 1982). ROC analysis displays
the relationship between the sensitivity and (1-
specificity) of each value of a dimensional
screening scale in predicting a dichotomous
clinical outcome. Two such outcomes were
examined in our analysis : (a) a 12-month DSM-
IV}SCID diagnosis of either an anxiety disorder,
a mood disorder, or a nonaffective psychosis
with a Global Assessment of Functioning (GAF)

(Endicott et al. 1976) score in the range 0–70;
and (b) a similar DSM-IV}SCID diagnosis with
a GAF score in the range 0–50. The area under
each ROC curve was calculated to evaluate the
accuracy of the scales. This area can be
interpreted as the probability that a randomly
chosen case and a randomly chosen noncase
would be correctly distinguished based on their
screening scale scores.

Cross-validation in the NHIS and
NSMHWB

The external validity of the pilot results was
examined by re-estimating the IRT models in
the NHIS and NSMHWB data. IRT parameters
were examined to evaluate the severity, sen-
sitivity and consistency of the severity of items.
IRT test information curves for TPD were also
compared to evaluate the relative sensitivities of
the K10 and K6 in the target severity range.
Finally, a score for each respondent was cal-
culated by summing the item sensitivity para-
meters for each endorsed item. When the item
parameters are fixed, as they would be when
results in a benchmarking survey are used to
define the metric of the scale in later surveys, this
score is a sufficient statistic for the person
parameter (TPD). This being the case, the
summed sensitivity parameter score is a one-to-
one monotonic transformation of the estimated
TPD, but is much easier to calculate. A figure
showing the relationship between TPD and the
summed sensitivity parameter scores was cal-
culated to show this transformation.

RESULTS

The mail pilot survey

Dimensionality

Principal axis factor analysis of a Pearson
correlation matrix among the 45 questions
included in the mail pilot survey found that the
first unrotated principal factor had an eigenvalue
of 15±7 compared to 2±1 for the second principal
factor. All 45 questions had higher factor
loadings on the first than second unrotated
factor. In addition, tetrachoric factor analysis
indicated that 106 of the 135 items made up
from the 45 mail pilot survey questions had a
factor loading of at least 0±4 on the first unrotated
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Table 3. Summary of mail pilot study IRT results

Domain

Initial number of Tests passed*
Final number of

questionsQuestions Items Dimensionality Severity Sensitivity Consistency

1 Depressed mood 4 12 12 8 8 5 4
2 Anhedonia 2 6 5 4 4 4 2
3 Eating 2 6 2 1 0 0 0
4 Sleep 2 6 3 2 0 0 0
5 Motor agitation 2 6 6 4 4 2 2
6 Motor retardation 2 6 6 4 4 2 2
7 Fatigue 3 9 8 4 3 2 2
8 Worthless guilt 3 9 7 7 6 4 3
9 Concentration 2 6 6 4 4 4 2

10 Death 2 6 4 4 4 4 2
11 Anxiety 5 15 10 9 9 5 4
12 Worry 2 6 5 3 2 1 1
13 Motor tension 2 6 5 2 2 2 1
14 Hypersensitivity 8 24 21 18 1 1 1
15 Vigilance 2 6 4 4 2 2 2
16 Positive affect 2 6 2 0 0 0 0

Total (45) (135) (106) (78) (53) (38) (28)

* Only items that passed the dimensionality test were evaluated for severity. Only items that passed the severity test were evaluated for
sensitivity. All items were evaluated for consistency, but only those that also passed the sensitivity test are reported in this Table.

principal factor (F1) and a F1}F2 ratio of at
least 2±0. These items were considered to pass the
unidimensionality test. Items in the eat, sleep,
and positive affect domains were least likely to
pass this test (Table 3), with the positive affect
domain completely eliminated because of failure
to pass this test.

IRT analysis

One-parameter and two-parameter logistic
models were estimated with the 106 items that
passed the unidimensionality test. The two-
parameter model provided a significantly better
fit (χ#

"!'
¯ 973±9, P! 0±001). Seventy-eight of

the 106 items in the two-parameter model had
severity values of & 0±8 (Table 3), 53 of which
had sensitivity parameters of & 1±0. Thirty-eight
of these 53 items had severity parameters that
were consistent (i.e. did not vary significantly at
the 0±05 level, two-sided tests) across sociodemo-
graphic subsamples defined in terms of age, sex,
race-ethnicity, or education. These 38 items
came from 28 of the original survey questions.
Only these 28 questions were carried forward
into the subsequent telephone second pilot
survey. The positive affect, eating, and sleep
domains were entirely eliminated because of
failing at least one of these tests.

The telephone pilot survey

Dimensionality

Principal axis factor analysis of a Pearson
correlation matrix among the 32 questions
included in the mail pilot survey found that the
first unrotated principal factor had an eigenvalue
of 11±5 compared to 1±1 for the second principal
factor. All 32 questions had higher factor
loadings on the first than second unrotated
factor. In addition, tetrachoric factor analysis
indicated that 93 of the 128 items generated
from the 32 questions passed the unidimension-
ality test using the criteria described in the
Analysis section of this paper.

IRT analysis

One-parameter and two-parameter logistic
models were estimated with the 93 items that
passed the unidimensionality test. The two-
parameter model provided a significantly better
fit (χ#

*$
¯ 607±8, P! 0±001). Fifty-five of the 93

items in the two-parameter model had severity
values in the 1±2–2±3 range (Table 4), 41 of which
had sensitivity parameters of & 1±0. Thirty-four
of these 41 items had severity parameters that
were consistent across sociodemographic sub-
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Table 4. Summary of telephone pilot study IRT results

Domain

Initial number of Tests passed*
Final number of

questionsQuestions Items Dimensionality Severity Sensitivity Consistency

1 Depressed mood 5 20 17 10 10 8 4
2 Anhedonia 2 8 7 5 5 4 2
3 Eating 0 0 — — — 0 0
4 Sleep 0 0 — — — 0 0
5 Motor agitation 2 8 5 3 3 3 2
6 Motor retardation 2 8 5 5 0 0 0
7 Fatigue 2 8 7 3 3 3 3
8 Worthless guilt 4 16 14 10 8 6 4
9 Concentration 2 8 4 3 0 0 0

10 Death 2 8 4 1 0 0 0
11 Anxiety 4 16 12 6 5 3 2
12 Worry 1 4 3 2 1 1 1
13 Motor tension 1 4 3 2 1 1 1
14 Hypersensitivity 1 4 1 0 — 0 0
15 Vigilance 4 16 11 5 5 5 4
16 Positive affect 0 0 — — — 0 0

Total (32) (128) (93) (55) (41) (34) (23)

* Only items that passed the dimensionality test were evaluated for severity. Only items that passed the severity test were evaluated for
sensitivity. All items were evaluated for consistency, but only those that also passed the sensitivity test are reported in this Table.
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F. 1. Test information curves for the 10-question and 6-question scales in the telephone pilot survey, the NHIS and the
NSMHWB. (A, Telephone pilot 10-question; B, telephone pilot 6-question; C, NHIS 6-question; D, NSMHWB 10-question;
E, NSMHWB 6-question.)

samples. These 34 came from 23 different
questions. These 23 questions were the focus of
subsequent scale construction efforts.

A TIC was generated for the scale that
included not only these 34 most informative
items, but all other items that passed the
dimensionality, sensitivity, and consistency tests
in the questions that generated the 23 most
informative questions. These additional items

were added because, as noted above in the
section on analysis methods, they can contribute
to precision in the target range even though their
severities are outside this range. Decomposition
was then used to generate a separate TIC for
each logically possible 10-question and 6-ques-
tion subscale of this larger scale, again using all
eligible items in the questions to construct the
TIC.
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F. 2. Receiver operator characteristic (ROC) curves for the K10 and K6 predicting DSM-IV}SCID disorders with GAF scores
in the range 0–70. (Area under the ROC curve: E, K10 0±876; _, K6 0±879.)

The final K10 and K6 scales were selected
based on inspection of these different TIC plots
to maximize information in the top 90th–99th
percentile range of the population distribution
(Fig. 1). As we suspected that a 10-question
scale was too long for use in the NHIS, the
questions included in the final K10 were selected
to contain three ordered pairs (questions 1c–d,
5a–b and 11b–c in Table 2), so that respondents
who responded ‘never ’ to the first question in
the pair could be skipped over the second
question. Given the distribution of responses in
the pilot samples, we estimated that this use of
ordered pairs would result in only eight of the 10
questions being administered to an average
respondent in the general population. Both the
K10 (a¯ 0±93) and the K6 (a¯ 0±89) had
excellent internal consistency reliability
(Cronbach’s alpha) in the telephone pilot
sample.

The clinical reappraisal survey

ROC analysis, using the OUTROC option of
the LOGISTIC procedure in SAS 8, was used to
evaluate the ability of the two scales to dis-
criminate between community cases and non-
cases ofDSM-IVdisorders (SAS Institute, 1999).

Respondents were classified as cases if they met
criteria for a 12-month DSM-IV}SCID diag-
nosis of either an anxiety disorder, mood
disorder, or non-affective psychosis and had a
GAF score in the range 0–70. Separate ROC
curves were estimated for standardized K10 and
K6 scales. These standardized scales were gener-
ated using the maximum-likelihood estimate of
TPD based on the IRT parameters from the
telephone pilot survey. Both the K10 and K6
were found to have very good discrimination
(Fig. 2), with area under the curve of 0±876 for
the K10 and 0±879 for the K6. A parallel ROC
analysis to discriminate severe cases (GAF in the
range 0–50) from all other community re-
spondents found both scales to have excellent
discrimination (Fig. 3), with area under the
curve 0±955 for the K10 and 0±950 for the K6.

The NHIS and NSMHWB surveys

The IRT analysis was replicated in the NHIS
and NSMHWB. Total-sample parameter esti-
mates and ranges of subsample estimates are
presented in Table 5. As shown there, all
questions have at least one item with both
severity and sensitivity parameters in the target
range, while most of the questions have multiple
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F. 3. Receiver operator characteristic (ROC) curves for the K10 and K6 predicting DSM-IV}SCID disorders with GAF scores
in the range 0–50. (Area under the ROC curve: E, K10 0±955; _, K6 0±950.)

items of this sort. It is noteworthy that significant
variation can be seen in item sensitivities,
justifying the use of a two-parameter IRT model.
There is also significant within-question vari-
ation in item sensitivities for a number of
questions, justifying the use of ordered dicho-
tomies rather than polychotomies to estimate
the IRT model.

As in the telephone pilot survey, both the K10
(a¯ 0±92 in the NSMHWB) and the K6 (a¯
0±92 in the NHIS and a¯ 0±89 in the NSMHWB)
had excellent internal consistency reliability.
More importantly, the TIC values in the true
score range 1±2–2±3 were 25–50 for the K10 in
the NSMHWB, 34–54 for the K6 in the NHIS,
and 17–37 for the K6 in the NSMHWB (Fig. 1).
These values indicate that the precision of scale
scores at the individual level is between 0±14 [i.e.
(1}54)"/#] and 0±24 [i.e. (1}17)"/#] standard errors
in the target severity range.

Finally, severity parameters were found to be
very similar across sociodemographic sub-
samples defined on the basis of age, sex, and
educational attainment, with Pearson corre-
lations of the severity parameters across sub-
samples in the range 0±76–0±99 (with a mean of
0±91) for the K10 and 0±98–0±99 for the K6.

Significance tests to evaluate subgroup variation
in severity parameters were ignored because
even extremely small differences are judged
statistically significant in samples as large as the
NSMHWB and especially the NHIS.

Scoring the scales

If the one-parameter model had fit, scoring the
K10 and K6 would have required nothing more
than summing the number of items endorsed,
yielding scales with ranges of 0–40 (K10) and
0–24 (K6). However, scoring based on the two-
parameter model is more complex, as optimal
scaling requires the use of maximum-likelihood
estimation. This is most easily implemented by
using a standard IRT program, such as the
BILOG-MG program used here, to estimate
parameters and automatically generate maxi-
mum-likelihood scores for individuals. If a
researcher wants to norm scores against a
reference population, such as baseline values in
the NHIS or NSMHWB that can be trended in
subsequent surveys, the parameter estimates
from the reference survey (e.g. the parameter
estimates in Table 5 for the NHIS and
NSMHWB) can be entered as start values in the
IRT program and the number of iterations set to
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Table 5. Two-parameter IRT model results for the K10 and K6 scales in the NSMHWB and the
NHIS

Sensitivity Severity Subsample severity range

NSMHWB
NHIS
K6*

NSMHWB
NHIS
K6†

NSMHWB
NHIS
K6‡K10* K6* K10† K6† K10‡ K6‡

Depressed (1c)§ All v. Others 2±0 — — 2±7 — — 2±3–2±8 — —
All-most v. Others 2±5 — — 1±9 — — 1±7–2±1 — —
All-some v. Others 1±9 — — 1±2 — — 1±1–1±5 — —
All-little v. Never 1±3 — — 0±4 — — 0±3–0±7 — —

So depressed (1d)§ All v. Others 2±2 2±2 1±7 2±9 2±9 2±6 2±4–3±0 2±1–2±8 1±8–2±3
All-most v. Others 2±5 2±5 2±3 2±2 2±2 1±8 1±9–2±5 1±7–2±2 1±3–1±7
All-some v. Others 2±2 2±2 2±0 1±7 1±7 1±2 1±5–1±9 1±4–1±7 0±9–1±3
All-little v. Never 1±5 1±4 1±6 1±2 1±2 0±7 1±1–1±5 1±0–1±4 0±5–1±0

Nervous (11b)§ All v. Others 1±5 1±5 1±6 3±0 3±0 2±4 2±6–3±6 2±4–3±3 1±7–2±2
All-most v. Others 1±6 1±5 2±0 2±2 2±3 1±8 2±0–2±5 1±8–2±3 1±3–1±7
All-some v. Others 1±2 1±1 1±7 1±6 1±7 1±1 1±4–1±8 1±4–1±7 0±8–1±2
All-little v. Never 0±7 0±7 1±4 0±5 0±6 0±4 0±4–0±9 0±3–0±8 0±1–0±7

So nervous (11c)§ All v. Others 1±7 — — 3±4 — — 3±0–3±8s — —
All-most v. Others 2±3 — — 2±6 — — 2±3–2±8 — —
All-some v. Others 2±0 — — 2±2 — — 2±0–2±4 — —
All-little v. Never 1±4 — — 1±8 — — 1±5–2±0 — —

Restless (5a)§ All v. Others 1±3 1±3 1±4 3±0 3±1 2±5 2±5–3±1 2±3–2±8 1±8–2±3
All-most v. Others 1±5 1±4 1±8 2±0 2±1 1±8 1±8–2±2 1±7–2±0 1±3–1±7
All-some v. Others 1±2 1±1 1±8 1±1 1±2 1±0 1±0–1±4 0±9–1±3 0±8–1±2
All-little v. Never 0±9 0±8 1±5 0±1 0±1 0±5 ®0±2–0±5 ®0±2–0±4 0±2–0±7

So restless (5b)§ All v. Others 1±4 — — 3±2 — — 2±8–4±4 — —
All-most v. Others 1±5 — — 2±4 — — 2±1–2±6 — —
All-some v. Others 1±3 — — 1±8 — — 1±6–2±0 — —
All-little v. Never 1±2 — — 1±2 — — 1±0–1±5 — —

Worthless (8a)§ All v. Others 2±0 2±4 2±7 2±8 2±7 2±5 2±2–3±1 1±9–2±8 1±7–2±1
All-most v. Others 2±7 3±3 3±9 2±1 2±1 1±9 1±8–2±4 1±6–2±1 1±4–1±8
All-some v. Others 2±2 2±6 3±3 1±8 1±8 1±6 1±6–2±0 1±4–1±8 1±2–1±5
All-little v. Never 1±6 1±7 2±4 1±4 1±4 1±4 1±2–1±6 1±1–1±4 1±0–1±2

Tired out (7a)§ All v. Others 1±2 — — 2±9 — — 2±4–3±3 — —
All-most v. Others 1±3 — — 2±0 — — 1±6–2±3 — —
All-some v. Others 1±1 — — 1±1 — — 1±1–1±5 — —
All-little v. Never 0±8 — — 0±3 — — 0±2–0±5 — —

Hopeless (1e)§ All v. Others 1±5 1±7 2±6 3±0 2±9 2±4 2±4–3±2 2±1–2±8 1±7–2±1
All-most v. Others 2±0 2±4 3±9 2±3 2±2 1±9 2±0–2±4 1±7–2±1 1±4–1±8
All-some v. Others 1±8 2±0 3±6 1±8 1±7 1±5 1±6–1±9 1±4–1±7 1±1–1±5
All-little v. Never 1±3 1±4 2±5 1±2 1±2 1±2 1±0–1±5 1±0–1±3 0±9–1±3

Everything an effort (7b)§ All v. Others 1±5 1±6 1±4 2±6 2±5 2±4 2±0–2±6 2±1–2±3 1±7–2±2
All-most v. Others 1±7 1±8 1±9 1±8 1±8 1±7 1±5–2±0 1±4–1±8 1±3–1±7
All-some v. Others 1±5 1±6 2±2 1±2 1±2 1±1 1±0–1±4 0±9–1±3 0±9–1±2
All-little v. Never 1±2 1±3 2±0 0±3 0±3 0±8 0±3–0±7 0±3–0±6 0±5–1±0

* Sensitivity standard errors ranged from 0±02–0±2 with a mean of 0±08 and a median of 0±06 in the NSMHWB K10, from 0±02–0±3 with
a mean of 0±1 and a median of 0±09 in the NSMHWB K6, and from 0±01–0±1 with a mean of 0±04 and a median of 0±03 in the NHIS K6.

† Severity standard errors ranged from 0±01–0±2 with a mean of 0±04 and a median of 0±03 in the NSMHWB K10, from 0±01–0±1 with a
mean of 0±04 and a median of 0±03 in the NSMHWB K6, and from 0±004–0±03 with a mean of 0±01 and a median of 0±01 in the NHIS K6.

‡ The two-parameter IRT model was estimated in nine subsamples (sex, male, female; years of education, ! 12, 12, 13–15, & 16; age
groups : 18–34, 35–54, & 55). The presented range reflects the minimum and maximum values of the coefficients in those subsamples.

§ Number in parentheses refers to question numbers listed in Table 2.
s This range is based on eight subsamples. The severity parameter could not be estimated in the education 13–15 subsample due to non-

endorsement of the item by all respondents in the other subsamples.

zero to estimate maximum-likelihood person
parameters of TPD.

As noted in the section on analysis methods,
a simple alternative to maximum-likelihood

estimation, assuming that item parameters esti-
mated from a reference sample are being used to
score data in a new sample, is to sum the item
sensitivities generated from analysis of the
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F. 4. Association between maximum likelihood and summated sensitivity K10 and K6 scores in the NSMHWB and NHIS.
(­, NSMHWB K10; *, NSMHWB K6; ^, NHIS K6.)

reference sample across all endorsed items in the
new sample. As this sum is the sufficient statistic
for TPD, rank orderings based on the maximum-
likelihood (ML) scores and the summed scores
will be identical, although the two scores will be
non-linearly related.

This is illustrated in Fig. 4, where we plot the
associations between ML scores and scores
based on summing the sensitivities of endorsed
items in the NHIS and NSMHWB surveys. The
rank-order correlations of all three curves are
1±0. A ‘stairstep’ pattern can be seen in the
curves. The reason for this, which can be derived
mathematically from the likelihood equation, is
that the summed score rises most sharply around
points on the TPD distribution that correspond
to the severity parameters for items with high
sensitivities. This non-linearity is not a problem
in working with the summed score rather than
with the more computationally difficult ML
score, as the metric of the ML score is not
directly interpretable. Practical uses of the
scores, furthermore, treat the scale non-linearity
by classifying respondents in relation to popu-
lation-normed cut-offs on clinical validators (as
in the ROC analyses in Figs. 2 and 3). These uses

are unaffected by the transformation. Based on
these considerations, the summed scoring
method is the one that should be used in
practical applications. The relevant item
‘weights ’ to use in creating these summed scales
are the severity scores in Table 5.

DISCUSSION

We began with the goal of developing short
screening scales of non-specific psychological
distress that would be sensitive in the upper
90th–99th percentile range of the population
distribution. This goal was achieved. The final
K10 and K6 scales have excellent precision in
the target range of the scale distribution as well
as consistent levels of severity across socio-
demographic subsamples. Furthermore, the
scales discriminate with precision between com-
munity cases and non-cases of DSM-IV dis-
orders. Principled methods exist to score the
scales in such a way as to take account of
differences in item sensitivities. Calibration
methods also exist to translate scale scores into
probabilities of various clinical outcomes based
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on the clinical reappraisal study in order to
facilitate the interpretation of population trends.

Precision

Regarding precision of the scales, is it note-
worthy that analyses not reported above showed
that the Test Information Curves of the final
K10 and K6 scales have considerably larger
ratios of information in the 90th–99th percentile
range versus other parts of the distribution than
the TIC of a scale that includes all the questions
in the original question pool. This is an
important result because it means that the
targeted selection of items using IRT methods
yielded a more useful distribution of information
in the scales than we would have achieved by
using classical test theory methods such as
selecting the questions with the highest factor
loadings or those that entered into stepwise
regressions aimed at explaining variance in a
scale made up of all questions.

One would expect, based on this result, that
comparative analysis would show the K10 and
K6 to outperform previously developed screen-
ing scales of comparable length in discriminating
DSM cases and non-cases. No comparisons of
this sort can be made with the data presented
here because the clinical reappraisal survey did
not include any other screening scales. However,
a separate analysis carried out in the NSMHWB
showed that the K10 and K6 both significantly
outperform the GHQ-12 in discriminating
CIDI}ICD-10 cases of anxiety and mood dis-
orders (Furukawa et al. 2002).

The test information curves in the NSMHWB
show that the K10 has between 20% and 50%
more information than the K6 in the 1±2–2±3
severity range. Any researcher desiring optimal
precision in this range should consequently
prefer the K10 to the K6. However, given this
greater precision, it is surprising that the ROC
analysis failed to find the K10 to be more
accurate than the K6 in discriminating between
DSM-IV cases and non-cases. This presumably
reflects the fact that the more subtle assessment
of distress in the K10 than the K6 is not related
to categorical diagnoses.

Scoring

As noted above in the section on scoring, K10
and K6 scoring can be carried out either by
using optimal maximum-likelihood estimation

from a target survey or by summing the
sensitivities for endorsed items obtained from an
IRT model estimated in a baseline survey. We
recognize that re-estimating the IRT item para-
meters to generate sample-specific optimal scor-
ing or using IRT parameter estimates from a
reference sample to generate ML estimates in a
new sample is much more complicated than
using the informal unweighted summative scor-
ing approach that is conventional in scoring
screening scales (i.e. assigning one point on a
scale for each item endorsed or, in the case of
five-point scales, assigning between 1 and 5
points, and then summing). However, IRT-
based scoring by summation of sensitivities of
endorsed items estimated in a reference sample
is an easy-to-use alternative that substantially
increases the precision of the scale in comparison
to unweighted summation.

In order to standardize the use of the
sensitivity summation scoring method across
many different populations and samples, the
K10 and K6 were included in the WHO World
Mental Health (WMH) surveys (Kessler &
U> stu$ n, 2000), a series of representative community
surveys currently underway in 26 countries
around the world that will have a combined
sample of over 200000 respondents. The K10
and K6 severity parameter estimates obtained in
the WMH surveys will be archived as soon as
WMH data are available to serve as the official
item weights for scoring the K10 and K6. These
item weights will be archived at the URL
http:}}www.hcp.med.harvard.edu}ncs} under
the heading ‘Scoring the K10 and K6’.

Internationally valid K10 and K6 calibration
rules will also be generated from the WMH
survey data and made available for translating
screening scale scores into predicted probabilities
of various clinically significant outcomes (e.g.
any DSM disorder, any ICD disorder, any
serious disorder, etc.). Although preliminary
rules of this sort can be derived from the ROC
curves presented here, it will be possible to
develop much more precise rules to predict a
greater variety of clinical outcomes from the
WMH data. WMH respondents are being
administered the WHO Composite International
Diagnostic Interview (CIDI) (WHO, 1997), a
fully structured research diagnostic interview
that generates diagnoses according to the
definitions and criteria of both the ICD-10 and
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DSM-IV diagnostic systems, and the WHO
Disability Assessment Schedule (WHO-DAS)
(Rehm et al. 1999), a fully structured instrument
designed to assess the extent of impairment
associated with physical and mental disorders.
In addition, probability subsamples of re-
spondents in a number of WMH surveys are
participating in clinical reappraisal survey in
which they are being administered a SCID by
trained clinical interviewers. A wide range of
clinical outcomes will be generated from these
interviews for purposes of calibrating the K10
and K6. Calibration rules based on these data
that take into consideration the impact of
population prevalence on conditional prob-
abilities of clinical outcomes (Furukawa et al.
2002) will be posted on the website mentioned
above as soon as the WMH data are analysed.

Other uses of the K10 and K6

In addition to their use in trend surveys, the
good results regarding precision of the K10 and
K6 suggest that they would be very useful
broad-gauged screening scales for mental illness
in health risk appraisal surveys and primary care
screening batteries. The fact that they can easily
and quickly be either self-administered or inter-
viewer-administered in 2–3 min is an important
attraction here. In addition, the K10 and K6
might be useful secondary outcomes in clinical
studies, as they sensitively measure the severity
of non-specific distress in the range likely to be
found in clinical samples. Such dimensional
assessments of non-specific distress could be
useful complements to the dimensional assess-
ments of non-specific impairment, such as the
GAF, that are often included in clinical studies.
In addition, the inclusion of the K10 or K6 in
clinical studies would provide a useful crosswalk
between clinical research and community epi-
demiological research by allowing a comparison
of the severity distribution of non-specific
distress among community cases versus clinical
cases. The absence of such comparative data has
restricted our ability to interpret the clinical
significance of categorical prevalence estimates
in community epidemiological studies up to
now. The inclusion of identical short dimen-
sional assessments, like the K10 and K6, in both
clinical and community studies would be an
important step in the direction of addressing this
important problem.
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POST-DEPLOYMENT      Health Assessment

Authority:  10 U.S.C. 136 Chapter 55.  1074f, 3013, 5013, 8013 and E.O. 9397

Principal Purpose:  To assess your state of health after deployment outside the United States in support of military operations
and to assist military healthcare providers in identifying and providing present and future medical care to you.

Routine Use:  To other Federal and State agencies and civilian healthcare providers, as necessary, in order to provide necessary
medical care and treatment.

Disclosure:  (Military personnal and DoD civilian Employees Only) Voluntary.  If not provided, healthcare WILL BE furnished, but
comprehensive care may not be possible.

INSTRUCTIONS:  Please read each question completely and carefully before marking your selections.  Provide a response 
                            for each question.  If you do not understand a question, ask the administrator.

Demographics

Last Name Today's Date (dd/mm/yyyy)

First Name MI Social Security Number

Name of Your Unit or Ship during this Deployment DOB (dd/mm/yyyy)

Gender Service Branch Component

Location of Operation

Name of Operation:

DD FORM 2796, APR 2003 PREVIOUS EDITION IS OBSOLETE.

Male
Female

Air Force
Army
Coast Guard
Marine Corps
Navy
Other

Active Duty
National Guard
Reserves
Civilian Government Employee

Europe
SW Asia
SE Asia
Asia (Other)

South AmericaAustralia
Africa
Central America
Unknown

Administrator Use Only
Indicate the status of each of the following:
Yes No N/A

Medical threat debriefing completed

Medical information sheet distributed

Post Deployment serum specimen collected

Date of arrival in theater (dd/mm/yyyy)

Date of departure from theater (dd/mm/yyyy)

Pay Grade
E1
E2
E3
E4
E5
E6

E8
E7

E9

O01
O02
O03
O04
O05
O06
O07
O08
O09
O10

W1
W2
W3
W4
W5

Other

North America
Other

To what areas were you mainly deployed:
(mark all that apply - list where/date arrived)

Kuwait
Qatar
Afghanistan
Bosnia
On a ship

Iraq
Turkey
Uzbekistan
Kosovo
CONUS
Other

Occupational specialty during this deployment
(MOS, NEC or AFSC)

Combat specialty:

ASD(HA) APPROVED 

33348

33348
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Please answer all questions in relation to THIS deployment

Health stayed about the same or got better
Health got worse

1.  Did your health change during this deployment?

2.  How many times were you seen in
     sick call during this deployment?

No. of times

No
Yes, reason/dates:

3.  Did you have to spend one or more nights in a
     hospital as a patient during this deployment?

Smallpox (leaves a scar on the arm)
Anthrax

4.  Did you receive any vaccinations just before 
     or during this deployment?

Botulism
Typhoid
Meningococcal
Other, list:
Don't know
None

PB (pyridostigmine bromide) nerve agent pill
Mark-1 antidote kit

5.  Did you take any of the following medications
     during this deployment?
     (mark all that apply)

Anti-malaria pills
Pills to stay awake, such as dexedrine
Other, please list
Don't know

6.  Do you have any of these symptoms now or did you develop them anytime during this deployment?

No Yes During Yes Now

Chronic cough
Runny nose
Fever
Weakness
Headaches
Swollen, stiff or painful joints
Back pain
Muscle aches
Numbness or tingling in hands or feet
Skin diseases or rashes
Redness of eyes with tearing

Dimming of vision, like the lights
were going out

No Yes During Yes Now

Chest pain or pressure
Dizziness, fainting, light headedness
Difficulty breathing
Still feeling tired after sleeping
Difficulty remembering
Diarrhea
Frequent indigestion
Vomiting
Ringing of the ears

No

7.  Did you see anyone wounded, killed or dead during this
     deployment?
     (mark all that apply)

Yes - coalition Yes - enemy Yes - civilian

No

8.  Were you engaged in direct combat where you discharged
     your weapon?

Yes   ( land sea air  )

No

9.  During this deployment, did you ever feel that you were in
     great danger of being killed?

Yes 

No

10. Are you currently interested in receiving help for a stress,
      emotional, alcohol or family problem?

Yes 

None

11. Over the LAST 2 WEEKS, how often have you 
      been bothered by any of the following problems?

Some A Lot

Little interest or pleasure in
doing things

Feeling down, depressed, or
hopeless

Thoughts that you would be
better off dead or hurting
yourself in some way

33348
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12. Have you ever had any experience that was so
      frightening, horrible, or upsetting that, IN THE
      PAST MONTH, you ....

No Yes

Have had any nightmares about it or thought
about it when you did not want to?

Tried hard not to think about it or went out of
your way to avoid situations that remind you
of it?

Were constantly on guard, watchful, or easily
startled?

Felt numb or detached from others, activities,
or your surroundings?

13. Are you having thoughts or concerns that ...

No Yes

You may have serious conflicts
with your spouse, family members,
or close friends?

Unsure

You might hurt or lose control
with someone?

14. While you were deployed, were you exposed to:
      (mark all that apply)

No Sometimes Often

DEET insect repellent applied to skin
Pesticide-treated uniforms
Environmental pesticides (like area fogging)
Flea or tick collars
Pesticide strips
Smoke from oil fire
Smoke from burning trash or feces
Vehicle or truck exhaust fumes
Tent heater smoke
JP8 or other fuels
Fog oils (smoke screen)
Solvents
Paints
Ionizing radiation
Radar/microwaves
Lasers
Loud noises
Excessive vibration
Industrial pollution
Sand/dust
Depleted Uranium (If yes, explain)
Other exposures

15. On how many days did you wear
      your MOPP over garments?

No. of days

16. How many times did you put on
      your gas mask because of alerts and
      NOT because of exercises? No. of times

No

17. Were you in or did you enter or closely inspect any
      destroyed military vehicles?

Yes 

No

18. Do you think you were exposed to any chemical, 
      biological, or radiological warfare agents during this
      deployment?

Don't know
Yes, explain with date and location

33348

196



Post-Deployment Health Care Provider Review, Interview, and Assessment

SERVICE MEMBER'S SOCIAL SECURITY #

1.  Would you say your health in general is:

2.  Do you have any medical or dental problems that developed during this deployment?

3.  Are you currently on a profile or light duty?

4.  During this deployment have you sought, or do you now intend to seek, counseling or care for your mental
     health?

5.  Do you have concerns about possible exposures or events during this deployment that you feel may affect
     your health?
     Please list concerns:

6.  Do you currently have any questions or concerns about your health?
     Please list concerns:

After my interview/exam of the service member and review of this form, there is a need for further evaluation as indicated below.  (More
than one may be noted for patients with multiple problems.  Further documentation of the problem evaluation to be placed in the service
member's medical record.)

REFERRAL INDICATED FOR:
GI

GU

GYN

Mental Health

Neurologic

Orthopedic

Pregnancy

Pulmonary

Other

Comments: 

I certify that this review process has been completed.
Provider's signature and stamp:

End of Health Review

Date (dd/mm/yyyy)

DD FORM 2796, APR 2003 ASD(HA) APPROVED

Yes No

Yes No

Yes No

Yes No

Yes No

PoorFairGoodVery GoodExcellent

EXPOSURE CONCERNS (During deployment):

Environmental

Occupational

Combat or mission related

None

Audiology

Interview

Health Care Provider Only

Health Assessment

This visit is coded by  V70.5 _ _ 6

33348

Cardiac

None

Combat/Operational Stress Reaction

Dental

Dermatologic

ENT

Eye

Family Problems

Fatigue, Malaise, Multisystem complaint
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Brief Report

Development and Validation of a Screening Instrument for 
Bipolar Spectrum Disorder: The Mood Disorder Questionnaire
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Objective: Bipolar spectrum disorders, which include bipolar I,
bipolar II, and bipolar disorder not otherwise specified, fre-
quently go unrecognized, undiagnosed, and untreated. This re-
port describes the validation of a new brief self-report screening
instrument for bipolar spectrum disorders called the Mood Dis-
order Questionnaire.

Method: A total of 198 patients attending five outpatient clin-
ics that primarily treat patients with mood disorders completed
the Mood Disorder Questionnaire. A research professional,
blind to the Mood Disorder Questionnaire results, conducted a
telephone research diagnostic interview by means of the bipo-
lar module of the Structured Clinical Interview for DSM-IV.

Results: A Mood Disorder Questionnaire screening score of 7
or more items yielded good sensitivity (0.73) and very good
specificity (0.90).

Conclusions: The Mood Disorder Questionnaire is a useful
screening instrument for bipolar spectrum disorder in a psychi-
atric outpatient population.

(Am J Psychiatry 2000; 157:1873–1875)

The lifetime prevalence of bipolar I disorder is approxi-
mately 1% (1, 2). However, the prevalence of bipolar spec-
trum disorder is substantially higher. Bipolar spectrum dis-
order has been described and defined in several ways (3, 4),
but it usually includes bipolar I, bipolar II, cyclothymia,
and bipolar disorder not otherwise specified. The lifetime
prevalence of bipolar spectrum disorder has been found to
be between 2.6% and 6.5% (5), which is similar to that of
drug abuse (4.4%) and many anxiety disorders (1).

Unfortunately, bipolar spectrum disorders often go un-
recognized and undiagnosed (6), largely because of the
wide range of symptoms seen in patients with bipolar
spectrum disorder, including impulsive behavior, alcohol
and substance abuse, fluctuations in energy level, and le-
gal problems. These symptoms are often attributed to
problems other than bipolar disorder. The consequences
of delayed diagnoses or misdiagnoses can be devastating.

One method of increasing recognition of an illness is to
screen for it. Although several screening instruments exist
for a variety of psychiatric disorders, none exist to screen
for bipolar spectrum disorder. This article describes the
development and validation of a brief and easy-to-use
screening instrument for bipolar spectrum disorder called
the Mood Disorder Questionnaire.

The Mood Disorder Questionnaire is a self-report, sin-
gle-page, paper-and-pencil inventory that can be quickly
and easily scored by a physician, nurse, or any trained
medical staff assistant. The Mood Disorder Questionnaire

screens for a lifetime history of a manic or hypomanic syn-
drome by including 13 yes/no items derived from both the
DSM-IV criteria and clinical experience (Appendix 1). A
yes/no question also asks whether several of any reported
manic or hypomanic symptoms or behaviors were experi-
enced during the same period of time. Finally, the level of
functional impairment due to these symptoms (“no prob-
lem” to “serious problem”) is queried on a 4-point scale.
The original version of the Mood Disorder Questionnaire
was administered to a convenience group of bipolar pa-
tients to assess feasibility and face validity. The items were
then revised on the basis of this experience. The present
study was designed to determine the optimal symptom
threshold for identifying bipolar spectrum disorder and to
assess the sensitivity and specificity of this threshold by
using a professional mental health diagnosis of bipolar
spectrum disorder as the criterion standard.

Method

The study was conducted at five outpatient psychiatric clinics
that primarily treat patients with mood disorders, especially bi-
polar disorder. The protocol was approved by the institutional re-
view board at each site. Signed informed consent was obtained
from each subject. All subjects were English-speaking and at least
18 years old.

Outpatients being seen for treatment were asked to complete
the Mood Disorder Questionnaire. Patients were contacted to re-
ceive a telephone research diagnostic interview within 2 weeks.
An experienced psychiatric research social worker, who was blind
to the Mood Disorder Questionnaire results, used the Structured
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Clinical Interview for DSM-IV (SCID) (7) to obtain a diagnosis of
bipolar spectrum disorder (including bipolar I, bipolar II, and bi-
polar disorder not otherwise specified).

Data for the telephone-diagnosed subjects were analyzed with
SPSS 8.0 for Windows (SPSS, Inc., Chicago). A scoring algorithm
calculated the number of symptom items scored “yes” (range=0–
13). In order to screen positively for bipolar spectrum disorder, in
addition to a threshold number of symptom items, the respon-
dent had to check “yes” for the item asking if the symptoms clus-
tered in the same time period and had to indicate that the symp-
toms caused either “moderate” or “serious” problems. Sensitivity
and specificity for each possible Mood Disorder Questionnaire
score were plotted by using results from the SCID telephone in-
terview as the standard. Sensitivity (percent of criterion standard
diagnoses correctly diagnosed by the Mood Disorder Question-
naire) and specificity (percent of criterion standard noncases cor-
rectly identified as noncases by the Mood Disorder Question-
naire) for various symptom threshold cutoff scores were
calculated in order to determine the optimal screen threshold.

Results

A group of 198 subjects received the telephone SCID in-
terview. A total of 63% of the subjects were female. The
mean age was 44 years (SD=13, range=18–80). A total of
86% had an education of high school level or higher. A to-
tal of 90% of the subjects were Caucasian, and 9% were
African American.

A SCID diagnosis of bipolar spectrum disorder (bipolar I:
N=70, bipolar II: N=26, and bipolar disorder not otherwise
specified: N=13) was given to 109 (55%) of the 198 patients.
The frequency of endorsement of Mood Disorder Ques-
tionnaire items ranged from 34.2% to 77.2% (the highest
item endorsements were “easily distracted,” “racing
thoughts,” and “irritability”). A Cronbach’s alpha coeffi-
cient of 0.90 was achieved for the Mood Disorder Question-

naire. Individual item correlations with total score on the
Mood Disorder Questionnaire ranged from 0.50 to 0.75.

Figure 1 presents the sensitivity and the specificity for
various threshold cutoffs of the total score. A Mood Disor-
der Questionnaire screening score of 7 or more was cho-
sen as the optimal cutoff, as it provided good sensitivity
(0.73, 95% confidence interval [CI]=0.65–0.81) and very
good specificity (0.90, 95% CI=0.84–0.96). Higher thresh-
old cutoffs resulted in a loss of sensitivity without an ap-
preciable increase in specificity; lower threshold cutoffs
resulted in considerable loss of specificity. By using this 7-
or-more-item threshold, seven out of 10 people with a bi-
polar spectrum disorder would be correctly identified by
the Mood Disorder Questionnaire, whereas nine out of 10
of those who did not have a bipolar spectrum disorder
would be successfully screened out.

Discussion

This study assessed the sensitivity and specificity of a
brief, self-rated screening instrument for bipolar spec-
trum disorder by using a research diagnostic interview as
the standard for diagnosis in a psychiatric outpatient
population. The operating characteristics of the Mood
Disorder Questionnaire are quite good and are compara-
ble to those of other instruments that are used to screen
for other psychiatric disorders. Mulrow et al. (8) reviewed
18 studies using nine different screening instruments for
depression in primary care settings. The sensitivities and
specificities of the instruments ranged from 0.67 to 0.99
(mean=0.84) and from 0.40 to 0.95 (mean=0.72), respec-
tively. The Mood Disorder Questionnaire’s sensitivity of
0.73 and specificity of 0.90 compare well with the accu-
racy of these other instruments.

Further research is needed to assess whether the Mood
Disorder Questionnaire would be useful in primary care,
community agencies, and other psychiatric settings to
identify individuals who might benefit from a comprehen-
sive diagnostic evaluation.
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FIGURE 1. Operating Characteristics of the Mood Disorder
Questionnaire for Various Threshold Scores Among 198
Patients From Outpatient Mood Disorder Clinicsa

a A score of 7 or higher (gray vertical line) was chosen as the optimal
cutoff.

b In addition to achieving the threshold number of symptom items,
the subject must also have indicated that the symptoms clustered
in the same time period (“yes” on question 2) and caused moderate
or serious problems (“moderate” or “serious” on question 3).
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APPENDIX 1. The Mood Disorder Questionnaire

Has there ever been a period of time when you were not your usual self and...1. YES NO

If you checked YES to more than one of the above, have several of these ever happened during the same
period of time? Please circle one response only.

2.

How much of a problem did any of these cause you — like being unable to work; having family, money, or
legal troubles; getting into arguments or fights? Please circle one response only. 

3.

YES NO

Minor problem Serious problemNo problem Moderate problem

...you felt so good or so hyper that other people thought you were not your normal
self or you were so hyper that you got into trouble?

...you were so irritable that you shouted at people or started fights or arguments?

...you felt much more self-confident than usual?

...you were much more talkative or spoke faster than usual?

...you got much less sleep than usual and found you didn’t really miss it?

...thoughts raced through your head or you couldn’t slow your mind down?

...you were so easily distracted by things around you that you had trouble
concentrating or staying on track?

...you had much more energy than usual?

...you were much more active or did many more things than usual?

...you were much more social or outgoing  than usual, for example, you telephoned
friends in the middle of the night?

...you were much more interested in sex than usual?

...you did things that were unusual for you or that other people might have thought
were excessive, foolish, or risky?

...spending money got you or your family into trouble?
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This article is featured in this month’s AJP Audio and is the subject of an editorial by Dr. Goldman on p. 1490.
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Objective: Research on the workplace
costs of mood disorders has focused largely
on major depressive episodes. Bipolar dis-
order has been overlooked both because
of the failure to distinguish between major
depressive disorder and bipolar disorder
and by the failure to evaluate the work-
place costs of mania/hypomania.

Method: The National Comorbidity Sur-
vey Replication assessed major depressive
disorder and bipolar disorder with the
World Health Organization (WHO) Com-
posite International Diagnostic Interview
(CIDI) and work impairment with the
WHO Health and Work Performance
Questionnaire. A regression analysis of
major depressive disorder and bipolar
disorder predicting Health and Work Per-
formance Questionnaire scores among
3,378 workers was used to estimate the
workplace costs of mood disorders.

Results: A total of 1.1% of the workers
met CIDI criteria for 12-month bipolar

disorder (I or II), and 6.4% meet criteria
for 12-month major depressive disorder.
Bipolar disorder was associated with
65.5 and major depressive disorder with
27.2 lost workdays per ill worker per
year. Subgroup analysis showed that the
higher work loss associated with bipolar
disorder than with major depressive dis-
order was due to more severe and per-
sistent depressive episodes in those with
bipolar disorder than in those with ma-
jor depressive disorder rather than to
stronger effects of mania/hypomania
than depression.

Conclusions: Employer interest in work-
place costs of mood disorders should be
broadened beyond major depressive dis-
order to include bipolar disorder. Effec-
tiveness trials are needed to study the
return on employer investment of coordi-
nated programs for workplace screening
and treatment of bipolar disorder and
major depressive disorder.

(Am J Psychiatry 2006; 163:1561–1568)

Although bipolar disorder has traditionally been
thought to have a lifetime prevalence of about 1% of the
population (1, 2), a substantial upward revision of this esti-
mate is occurring based on mounting evidence for a broad
bipolar spectrum that includes people with a history of hy-
pomania, subthreshold manic symptoms, and medication-
induced manic symptoms (3–5). The bipolar spectrum is
now thought to characterize as much as 5% of the general
population (6). People with bipolar spectrum disorder
spend a considerably higher proportion of time with de-
pressive than manic symptoms (7, 8), resulting in frequent
confusion between major depressive episodes due to major
depressive disorder or to bipolar disorder (9). Failure to
make this distinction can have dire clinical implications.

The same distinction between major depressive disor-
der and bipolar disorder would be useful to make in de-
pression cost-of-illness studies. However, with rare excep-
tions, these studies failed to distinguish between major
depressive episodes associated with major depressive dis-
order and those associated with bipolar disorder (10–13).

Furthermore, although several recent cost-of-illness stud-
ies (14–16) and reviews (17, 18) have focused on the costs
of bipolar disorder, none has presented comparative in-
formation on the workplace costs of major depressive dis-
order and bipolar disorder. The current report does this
using data from the recently completed National Comor-
bidity Survey Replication (NCS-R) (19), a nationally repre-
sentative survey of the prevalence and costs of mental dis-
orders in the U.S. household population.

Method

Sample

The NCS-R is a nationally representative survey of mental dis-
orders among English-speaking household residents ages 18 and
older in the continental United States. Interviews were carried out
with 9,282 respondents between February 2001 and April 2003.
Verbal informed consent was obtained before data collection.
Consent was verbal rather than written to maintain consistency
with the baseline NCS. The rate of response was 70.9%. Respon-
dents were given a $50 incentive for participation. In addition, a
probability subsample of hard-to-recruit predesignated respon-
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dents was selected for a brief telephone nonrespondent survey,
the results of which were used to weight the main sample for non-
response bias. Nonrespondent survey participants were given a
$100 incentive. The Human Subjects Committees of Harvard
Medical School and the University of Michigan both approved
these recruitment and consent procedures.

The NCS-R interview was administered in two parts. Part 1 in-
cluded a core diagnostic assessment of all 9,282 respondents. Part
2 included questions about correlates and additional disorders
administered to all part 1 respondents who met lifetime criteria
for any core disorder plus a roughly 1-in-3 probability subsample
of 5,692 other respondents. The Health and Work Performance

TABLE 1. Demographic Distributions and Correlates of 12-Month DSM-IV Bipolar Disorder and Major Depressive Disorder
Among 3,378 Employed Respondents to Part 2 of the National Comorbidity Survey Replication

Variable

Demographic 
Distribution

12-Month Prevalence Analysis

Bipolar Disorder
Major Depressive 

Disorder Bipolar Disorder

% SE % SE % SE
Odds 
Ratio 95% CI χ2 df p

Sex
Men 53.4 1.3 0.8 0.2 4.0 0.4 1.0 —
Women 46.6 1.3 1.5 0.3 9.0 0.9 1.4 0.6–3.2
χ2 0.8 1 0.37

Age
18–29 25.3 1.4 1.6 0.3 7.3 1.0 4.3 0.6–34.1
30–44 36.6 1.3 1.3 0.3 7.3 0.6 3.8 0.6–22.7
45–59 32.1 1.2 0.7 0.3 5.3 0.7 2.2 0.2–20.0
60+ 6.0 0.5 0.5 0.5 2.1 0.4 1.0 —
χ2 6.3 3 0.10

Race-ethnicity
Non-Hispanic white 73.5 1.6 1.2 0.2 6.6 0.5 1.0 —
Non-Hispanic black 11.5 1.0 0.8 0.3 4.8 1.0 0.5 0.2–1.2
Hispanic 11.3 1.1 1.1 0.5 6.1 1.0 0.6 0.2–1.6
Other 3.7 0.4 1.5 0.9 7.9 2.6 1.3 0.3–4.9
χ2 5.3 3 <0.16

Education
Less than high school 10.4 0.8 1.6 0.6 6.2 1.4 7.0* 1.8–27.9
Completed high school 31.0 1.5 1.6 0.4 6.1 0.6 5.6* 2.1–15.1
Some college 30.4 1.0 1.2 0.3 6.5 0.7 3.8* 1.3–11.2
Completed college 28.2 1.2 0.4 0.2 6.6 0.9 1.0 —
χ2 14.0 3 0.003*

Occupation
Professional 34.2 0.9 0.9 0.3 7.0 0.8 1.0 —
Technical 3.0 0.5 0.3 0.4 5.0 2.1 0.2 0.0–2.0
Service and clerical 21.1 0.8 1.8 0.4 9.3 1.0 0.8 0.3–2.0
Labor 41.7 1.3 1.0 0.3 4.5 0.5 0.6 0.3–1.3
χ2 3.4 3 0.33

Average work hours 
20–34 13.0 0.9 1.8 0.5 7.6 1.2 1.3 0.6–2.7
35–44 55.5 1.5 1.1 0.2 7.0 0.6 1.0 0.5–2.1
45+ 31.5 1.4 0.9 0.3 4.7 0.7 1.0 —
χ2 0.7 2 0.71

*p=0.05, two-tailed.

TABLE 2. Relation of 12-Month DSM-IV Bipolar Disorder and Major Depressive Disorder With Annualized Work Loss Days
Due to Absenteeism and Presenteeism Among 3,378 Employed Respondents to Part 2 of the National Comorbidity Survey
Replication

Disorder

Individual Level Aggregate Level (total U.S. labor force)a

Days per Year U.S. Dollars per Year Million Days per Year
Million U.S. Dollars 

per Year

Days SE Dollars SE Days SE Dollars SE
Bipolar disorder

Absenteeism 27.7* 7.0 4,067* 1,034 40.7* 10.3 5,973* 1,518
Presenteeismb 35.3* 7.7 5,184* 1,137 51.8* 11.4 7,613* 1,670
Totalc 65.5* 10.4 9,619* 1,527 96.2* 15.3 14,128* 2,242

Major depressive disorder
Absenteeism 8.7* 2.6 1,420* 418 72.2* 21.2 11,742* 3,456
Presenteeism 18.2* 3.6 2,961* 591 150.5* 30.1 24,482* 4,890
Totalc 27.2* 4.8 4,426* 784 225.0* 39.9 36,602* 6,485

a These results are based on a projection to the total civilian U.S. labor force based on data from the 2002 Current Population Survey.
b Presenteeism is defined in lost day equivalents.
c Entries do not sum to the parallel entries for absenteeism and presenteeism because the totals were based on a separate regression equation

in which the dependent variable was a measure of total lost days of work rather than the simple summation of the results in the earlier rows.
*p=0.05 level, two-tailed.
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Questionnaire assessment of work performance was included in
part 2. A subsample of 3,378 part 2 respondents was either em-
ployed or self-employed 20 hours or more per week in the month
before the interview and had valid data on all measures used in
the following analyses. This is the sample used here. The records
for these respondents were weighted to adjust for differential
probability of selection into part 2 of the interview and for differ-
ential nonresponse. A more detailed discussion of NCS-R sam-
pling and weighting is presented elsewhere (20).

Mood Disorders

NCS-R diagnoses were based on version 3.0 of the World
Health Organization’s Composite International Diagnostic Inter-
view (CIDI) (21), a fully structured lay-administered measure.
DSM-IV criteria were used to define major depressive episodes,
dysthymic disorder, bipolar I disorder, and bipolar II disorder. Be-
cause of the small sample size, bipolar I disorder and bipolar II
disorder were combined into a single category of bipolar disorder
for the current analysis. All diagnoses excluded patients with
plausible organic causes for their illness. Blind clinical reap-
praisal interviews with the lifetime nonpatient version of the
Structured Clinical Interview for DSM-IV (SCID) (22) were admin-
istered to a probability subsample of 325 NCS-R respondents to
assess concordance with CIDI hierarchy-free diagnoses. CIDI-
SCID concordance was excellent for bipolar disorder, with an area
under the receiver-operator-characteristic curve of 0.93, an odds
ratio of 582.6, and a nonsignificant McNemar test (χ2=0.6, df=1,

p=0.45). The McNemar test evaluated whether the CIDI preva-
lence estimate differed significantly from the SCID prevalence es-
timate. Concordance between the CIDI and the SCID was also
good for major depression, with an area under the curve of 0.75,
an odds ratio of 18.4, and a McNemar test (χ2=7.2, df=1, p=0.006).
The McNemar test was significant because the CIDI prevalence
estimate was conservative relative to the SCID estimate. Concor-
dance between the CIDI and the SCID was not assessed for dys-
thymia because the number of respondents with dysthymia in the
clinical reappraisal sample was too small for reliable analysis.

Once the mood disorders were operationalized, the respon-
dents who were classified as having lifetime bipolar disorder were
defined as 12-month patients with 12 months of illness if they ex-
perienced a major depressive, a manic, or a hypomanic episode
at any time in the 12 months before the interview. The respon-
dents classified as having lifetime major depressive disorder were
defined as having 12-month cases if they had experienced a ma-
jor depressive episode at any time in the 12 months before the in-
terview. The vast majority of respondents with a hierarchy-free di-
agnosis of 12-month dysthymia also met criteria for 12-month
major depressive disorder. These “double depressives” (23) were
subsequently compared with other patients with major depres-
sive disorder in the ability to predict their work performance. The
handful of respondents with 12-month dysthymia who failed to
meet criteria for major depressive disorder was excluded from the
analysis because of the group’s low statistical power.

The persistence and severity of 12-month major depressive ep-
isodes were compared for respondents with bipolar disorder who
had 12-month major depressive episodes and for respondents
with 12-month major depressive disorder to determine whether
more severe or persistent depression could account for observed
differences in work performance between the two subsamples.
Persistence was assessed by asking respondents with a 12-month
major depressive episode to estimate how many days out of 365
in the past year they had experienced a depressive episode. Sever-
ity was assessed with the self-report version of the Quick Inven-
tory of Depressive Symptomatology (24), referring to the 1 month
in the past year when the respondents reported their depression
as most severe.

Work Performance

Work performance was assessed with the WHO Health and
Work Performance Questionnaire (25, 26). This measure uses self-
reports about absenteeism (missed days of work) and “presentee-
ism” (low performance while at work transformed to lost workday
equivalents) to generate a summary measure of overall lost work-
days in the month before the interview. Absenteeism was defined
on a 0–100 scale for the percentage of work days the respondent
missed in the past 30 days, while presenteeism was defined on a
separate 0–100 scale in which 0 meant doing no work at all on
days spent at work and 100 meant performing at the level of a top
worker. Absenteeism and presenteeism were combined into a
measure of total lost work performance by adding absenteeism to
the value ([100–absenteeism] × [100–presenteeism]). Information
about salary was used to transform the measures of lost work per-
formance from a time metric to a salary metric for the purposes of
estimating human capital loss associated with mood disorders.
Salary was incremented by 25% to estimate fringe benefits.

Control Variables

All analyses included control for sex, age (18–29, 30–44, 45–59,
and 60 and over), race/ethnicity (non-Hispanic white, non-His-
panic black, Hispanic, other), education (less than high school,
completed high school, some college, completed college), and
occupation (professional, technical, service-clerical, laborer), as
well as for average expected hours of work per week (20–34, 35–
44, 45 or more).

Analysis

Major Depressive Disorder

Odds 
Ratio 95% CI χ2 df p

1.0 —
2.0 1.4–2.8

18.6 1 <0.001*

4.0* 2.5–6.3
4.1* 2.6–6.6
2.9* 1.7–4.8
1.0 —

44.9 3 <0.001*
1.0 —
0.6 0.4–1.0
0.8 0.6–1.2
0.8 0.6–2.1
1.1 0.6–2.1

5.3 3 <0.16

1.3 0.6–2.7
1.1 0.8–1.6
1.1 0.7–1.8
1.0 —

0.7 3 0.87

1.0 —
0.8 0.3–2.1
1.0 0.7–1.5
0.7 0.4–1.3

2.8 2 0.43

1.3 0.8–2.1
1.3 1.0–1.8
1.0 —

3.3 2 <0.19
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Analysis

Subgroup comparison of prevalence estimates was used to
study the sociodemographic correlates of mood disorders, while
linear regression analysis was used to estimate associations of
mood disorders with work performance. Mood disorders were
coded as “yes/no” dummy predictor variables in linear regression
equations that included sociodemographic variables (age, sex,
race/ethnicity, education, occupation) as controls. The depen-
dent variables in these equations were measures of lost work per-
formance in the metrics of day equivalents and salary equivalents
that distinguished absenteeism and presenteeism as well as com-
bined absenteeism and presenteeism into a summary measure of
overall lost work performance.

These basic equations were elaborated in three ways. The first
distinguished among patients with bipolar disorder who re-
ported 12-month episodes of major depressive episodes only,
mania or hypomania only, or both. The second controlled for the
severity duration of major depressive episodes. The third evalu-
ated interactions between mood disorders and sociodemo-
graphic variables.

The key predictors in the regression equations were measures of
the prevalence of 12-month disorders, whereas the outcomes were
measures of 1-month (not 12-month) decrements in work perfor-
mance. The coefficients were multiplied by 12 to estimate decre-
ments in work performance over the past 12 months because of
12-month mood disorders. These individual-level estimates were
then projected to the total U.S. civilian labor force by adjusting for
12-month disorder prevalence and for the fact that the seasonally
adjusted number of workers in the U.S. civilian labor force ages 18
and over at the time of the NCS-R was 130 million.

A question might be raised as to why the time frame of the mea-
sures was not made consistent by using either 12-month decre-
ments in work performance as outcomes or 1-month prevalence
of mood disorders as predictors. The former was not possible be-
cause methodological research has shown that retrospective self-
reports about health-related decrements in work performance are
inaccurate beyond a 1-month recall period (27). The latter (i.e., us-
ing measures of 1-month mood disorders as predictors) would
have been possible but would have left unresolved the possibility
that remitted mood disorders continue to have residual adverse
effects on work performance after episode resolution. The use of
12-month disorders to predict 1-month work performance re-
solves this problem by generating an averaged estimate of the ef-
fects on 1-month work performance of both active episodes and
remitted episodes that were active in the past 12 months. The mul-
tiplication of this estimate by 12 then produces an unbiased esti-
mate of the effect of mood disorders active in the past 12 months
on decrements in work performance in the same time period.

Because the NCS-R data are weighted and clustered, the Taylor
series linearization method (28) implemented in the SUDAAN
software system (29) was used to obtain design-based estimates

of statistical significance. Significance tests of sets of coefficients
in the logistic regression equations were made using Wald χ2 tests
based on design-corrected coefficient variance-covariance matri-
ces. Statistical significance was consistently evaluated as p=0.05,
two-tailed.

Results

Prevalence and Sociodemographic Correlates

Twelve-month prevalence estimates of DSM-IV bipolar
disorder and major depressive disorder (standard errors in
parentheses) among employed NCS-R respondents were
1.1% (SE=0.2) and 6.4% (SE=0.5), respectively. The esti-
mated prevalence of bipolar disorder did not differ signif-
icantly by the respondents’ sex, age, race/ethnicity, occu-
pation, or expected work hours but was inversely related
to education (Table 1). The estimated prevalence of major
depressive disorder did not differ significantly by respon-
dent race/ethnicity, education, occupation, or expected
work hours but was significantly higher among women
than men and inversely related to age. Neither bipolar dis-
order nor major depressive disorder was related to average
hours worked per week.

Associations of Mood Disorders With Work 
Performance

Bipolar disorder and major depressive disorder both
significantly predicted overall lost work performance in
the regression analysis, with annualized regression slopes
equivalent to 65.5 lost workdays per worker with bipolar
disorder and 27.2 lost work days per worker with major de-
pressive disorder (Table 2). Disaggregation showed that
absenteeism, while significantly elevated for both people
with bipolar disorder (27.7 days) and people with major
depressive disorder (8.7 days), was less important than
presenteeism (35.3 days for those with bipolar disorder
and 18.2 days for those with major depressive disorder).
Projections of individual-level associations to the total
U.S. civilian labor force yielded estimates of 96.2 million
lost workdays and $14.1 billion salary-equivalent lost pro-
ductivity per year associated with bipolar disorder and
225.0 million workdays and $36.6 billion salary-equivalent
lost productivity per year associated with major depres-
sive disorder.

TABLE 3. Persistence and Severity of 12-Month Major Depressive Episodes With 12-Month DSM-IV Bipolar Disorder or Ma-
jor Depressive Disorder Among Employed Respondents to Part 2 of the National Comorbidity Survey Replication

Variable

Bipolar Disorder

Major Depressive Episode Only (N=7)
Major Depressive Episode 

and Mania/Hypomania (N=37)

Mean SE Median Range Mean SE Median Range
Persistence (number of days in major 

depressive episodes in the past 365 
days) 134.0 53.5 90.0 30.0–183.0 164.0 19.8 150.0 52.0–250.00

Severity (scores on the Quick Inven-
tory of Depressive Symptomatology 
Self-Report) 14.1 1.5 15.7 11.5–17.5 17.3 0.8 16.5 15.7–19.6

a All respondents with a 12-month major depressive episode who had either bipolar disorder or major depressive disorder were compared.
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Variation in Associations Based on the 
Persistence and Severity of Depressive Episodes

Roughly three-fourths of the respondents with 12-
month bipolar disorder had depressive episodes in the 12
months before the interview (63.1% who also had manic/
hypomanic episodes and 11.1% who had only depressive
episodes). Persistence (days in depressive episodes in the
365 days before the interview) was consistently higher in
individuals with bipolar disorder (mean=134.0–164.0, me-
dian=90–150) than in those with major depressive disorder
(mean=98.1, median=60.0; z=2.7, p=0.01) (Table 3). Sever-
ity (scores on the Quick Inventory of Depressive Symp-
toms) was also consistently higher in individuals with bi-
polar disorder (mean=14.1–17.3, median=15.7–16.5) than
in those with major depressive disorder (mean=14.5, me-
dian=14.7; z=2.9, p=0.007).

The individual-level elevations of absenteeism, presen-
teeism, and total lost work performance in individuals
with bipolar disorder were consistently higher among re-
spondents with 12-month major depressive episodes than
only manic/hypomanic episodes (Table 4). Furthermore,
bipolar disorder with major depressive episodes was con-
sistently associated with significantly more lost work per-
formance than major depressive disorder. Statistical con-
trol for major depressive episode persistence and severity
reduces these discrepancies somewhat but does not make
them disappear. Bipolar disorder with only manic/hy-
pomanic episodes, in comparison, is associated with lev-
els of lost work performance roughly equal to those with
major depressive disorder.

Variation in Associations Based on 
Sociodemographic Variables

No significant differences in the associations of bipolar
disorder and major depressive disorder with work perfor-
mance were found by sex (χ2=0.1–1.0, df=1, p=0.31–0.76)
or, in the case of bipolar disorder, by age (χ2=0.5–0.8, df=3,
p=0.66–0.79), but the major depressive disorder coeffi-
cients varied with age (χ2=8.0–29.0, df=3, p=0.001–<0.02)
because of larger coefficients among workers in the age
range of 30 to 44 years than either younger or older work-
ers. (Detailed results are available upon request from the
first author.) We also found variation in associations by oc-

cupation among those with bipolar disorder (χ2=36.8–
212.9, df=3, p<0.0001) but not major depressive disorder
(χ2=1.5–5.9, df=3, p=0.12–0.67). The work loss associated
with bipolar disorder, although consistently significant in
each occupational group, was significantly greater among
technical and professional workers in the case of absen-
teeism and among laborers and professional workers in
the case of presenteeism. (Detailed results are available
upon request from the first author.)

Discussion

Two potential limitations of this study are the possible
existence of inaccuracy in the key measures and the possi-
ble existence of unmeasured common causes of the disor-
ders and outcomes. With regard to the first of these two,
the accuracy of diagnostic assessment was documented in
the SCID reappraisal interviews mentioned in the section
on measures. However, fully structured instruments, such
as the CIDI, are less able to distinguish mixed episodes
than are semistructured clinical interviews, leading to the
imposition of a more rigid distinction between major de-
pressive episodes and manic/hypomanic episodes in indi-
viduals with major depressive disorder than would have
been ideal (30). The accuracy of the Health and Work Per-
formance Questionnaire work performance assessment
was evaluated in a series of workplace validity studies (25,
26) that documented strong relationships of question-
naire measures with independent payroll records and su-
pervisor evaluations of job performance.

The possibility of unmeasured common causes is much
more difficult to evaluate. To the extent that common
causes exist, the estimated effects of bipolar disorder and
major depressive disorder on lost work performance will
be biased. No definitive way exists to evaluate this possibil-
ity other than by experimentally changing the prevalence
of these disorders, presumably in a treatment effectiveness
trial, and evaluating the effects on work performance. The
results of such experiments in representative workplace
samples have not been reported either for bipolar disorder
or major depressive disorder, although such an experiment
is currently underway to evaluate the workplace effects of
treating major depressive disorder (31). Despite the ab-
sence of experimental evidence, simulations of likely ef-

Bipolar Disorder

Analysis
Major Depressive 
Disorder (N=342)

Mean SE Median Range za p

98.1 5.1 60.0 28.0–150.00 2.7 0.01

14.5 0.3 14.7 11.5–17.5 2.9 0.007
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fects have been carried out using parameter estimates
gleaned from clinical trials (32, 33). The estimated decre-
ments in work performance associated with major depres-
sive disorder in these simulations are broadly consistent
with the NCS-R estimates. In addition, the results of a re-
cently reported experimental effectiveness trial aimed at
increasing work performance by improving the quality of
major depressive disorder treatment yielded estimates of
effects on work performance broadly consistent with the
NCS-R estimates (34).

Within the context of these limitations, the results re-
ported here show that bipolar disorder and major depres-
sive disorder are both common disorders in the U.S. civil-
ian labor force associated with substantial lost work
performance. Our prevalence estimates of bipolar disor-
der and major depressive disorder are consistent with
those in other national surveys (35, 36). As noted in the in-
troduction though, bipolar spectrum disorders could be
defined more broadly than in the current report (3–5). The
same is true for subthreshold depression (37, 38). Future
research should investigate the effects of these subthresh-
old disorders on work performance (5, 39).

Our finding that both bipolar disorder and major de-
pressive disorder are associated with substantial losses in
work performance is consistent with other estimates of
workplace costs (12, 17, 18, 40, 41). The estimated annual
population-level workplace cost of major depressive dis-
order, $36.6 billion, is similar in magnitude to the $31.0
billion estimate reported in another recent study (31). In
addition, the workplace cost of major depressive disorder
plus bipolar disorder, $50.7 billion, is very similar to the
$51.5 billion estimate reported elsewhere (12), although
the distribution of workplace cost components is quite
different across studies. Whereas presenteeism is esti-
mated here to account for about two-thirds of the total
workplace costs of illness, the earlier findings were skewed
in the opposite direction, with more than two-thirds of

workplace costs estimated to arise from absenteeism (12).
The current results are likely to be more accurate than the
earlier ones because the Health and Work Performance
Questionnaire produces a better measure of the on-the-
job component of work performance than the measure
used in the previous study. Finally, the only previous esti-
mate of the population-level workplace cost of bipolar dis-
order, $2.3 billion in 1990 dollars or in the range of $3 bil-
lion to $4 billion today (11), is much lower than our $14.1
billion estimate, presumably reflecting the fact that this
earlier report, which was based on synthetic estimation
rather than primary data collection, assumed a much
lower prevalence than we found to be the case in our na-
tionally representative survey.

By considering bipolar disorder and major depressive
disorder simultaneously, we documented that bipolar dis-
order is associated with substantially more lost work per-
formance than major depressive disorder at the individual
level, although aggregate impairment is greater for major
depressive disorder than for bipolar disorder because of
the higher prevalence of the former than the latter disor-
der. Decomposition showed that the higher individual-
level impairment of bipolar disorder than major depres-
sive disorder was due largely to major depressive episodes
being more impairing in the context of bipolar disorder
than in major depressive disorder rather than to mania/
hypomania being more impairing than major depressive
episodes. The finding that mania/hypomania in the ab-
sence of major depressive episodes is associated with sig-
nificantly less work impairment than bipolar disorder
with major depressive episodes is consistent with the ob-
servation in a prospective patient study that functional
impairment was associated with variation in depressive
symptoms but not manic symptoms (42). More detailed
analysis of the NCS-R data showed that the higher individ-
ual-level work impairment of major depressive episodes
in bipolar disorder than in major depressive disorder is

TABLE 4. Individual-Level Associations of 12-Month DSM-IV Bipolar Disorder Disaggregated by Type of 12-Month Episode
and Major Depressive Disorder With Annualized Work Loss Days Due to Absenteeism and Presenteeism With and Without
Control for Persistence and Severity of Major Depressive Episodes Among 3,378 Employed Respondents to Part 2 of the
National Comorbidity Survey Replication

Variable

Bipolar Disorder

Major Depressive 
Disorder

Mania/
Hypomania Only

Major Depressive 
Episodes Only Both

Days SE Days SE Days SE Days SE
Without control for persistence and severity 

of major depressive episodes
Absenteeism 12.5 8.6 32.2* 13.9 33.1* 11.9 8.7* 2.6
Presenteeisma 27.8* 12.4 62.0* 29.9 33.3* 11.4 18.2* 3.6
Totalb 39.6* 18.0 105.4* 29.7 69.0* 16.6 27.2* 4.8

With control for persistence and severity of 
major depressive episodes
Absenteeism 12.6 8.6 25.6* 13.1 25.4 19.6 2.9 5.5
Presenteeisma 28.2* 12.4 42.6 30.2 3.4 15.8 –2.0 9.6
Totalb 40.1* 17.9 79.4* 24.7 32.5 31.3 3.8 15.3

a Presenteeism is defined in lost day equivalents.
b Entries do not sum to the parallel entries for absenteeism and presenteeism because the totals were based on a separate regression equation

in which the dependent variable was a measure of total lost days of work rather than the simple summation of the results in the earlier rows.
*p=0.05, two-tailed.
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due partly to the greater persistence and severity of major
depressive episodes in bipolar disorder than in major de-
pressive disorder. However, the persistence/severity of
major depressive episodes explained only part of the asso-
ciation between bipolar disorder and work impairment.
The remaining part of this association could be due to ei-
ther imprecision in our measures or the effects of unmea-
sured correlates of bipolar disorder and work impairment.

An important practical problem related to the finding
that most workers with bipolar disorder had major depres-
sive episodes is that major depressive episodes due to bi-
polar disorder are sometimes incorrectly treated as if they
were due to major depressive disorder (43, 44). This prob-
lem is exacerbated by people with bipolar disorder report-
ing more distress because of their depressive than their
manic symptoms (40). Because antidepressant medica-
tions can trigger the onset of mania, it is important to
screen for a history of bipolar disorder at the initiation of
depression treatment. A short and valid screen for manic/
hypomanic symptoms has recently been developed that
could be used for this purpose (45). It is important for the
same reason to include a screen for bipolar disorder in
workplace depression screening programs. The preva-
lence and impairments of subthreshold cases should also
be examined. Effectiveness trials are needed to calculate
the return on investment from the employer’s perspective
of coordinated workplace bipolar disorder-major depres-
sive disorder screening and treatment (34, 41).
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