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ABSTRACT

PURPOSE Depression is associated with lowered work functioning, including
absences, impaired productivity, and decreased job retention. Few studies have
examined depression symptoms across a continuum of severity in relationship to
the magnitude of work impairment in a large and heterogeneous patient popula-
tion, however. We assessed the relationship between depression symptom sever-
ity and productivity loss among patients initiating treatment for depression.

METHODS Data were obtained from patients participating in the DIAMOND
(Depression Improvement Across Minnesota: Offering a New Direction) initiative,
a statewide quality improvement collaborative to provide enhanced depression
care. Patients newly started on antidepressants were surveyed with the Patient
Health Questionnaire 9-item screen (PHQ-9), a measure of depression symptom
severity; the Work Productivity and Activity Impairment (WPAI) questionnaire, a
measure of loss in productivity; and items on health status and demographics.

RESULTS We analyzed data from the 771 patients who reported being currently
employed. General linear models adjusting for demographics and health status
showed a significant linear, monotonic relationship between depression symp-
tom severity and productivity loss: with every 1-point increase in PHQ-9 score,
patients experienced an additional mean productivity loss of 1.65% (P <.001).
Even minor levels of depression symptoms were associated with decrements in
work function. Full-time vs part-time employment status and self-reported fair or
poor health vs excellent, very good, or good health were also associated with a
loss of productivity (P <.001 and P = .045, respectively).

CONCLUSIONS This study shows a relationship between the severity of depression
symptoms and work function, and suggests that even minor levels of depression
are associated with a loss of productivity. Employers may find it beneficial to
invest in effective treatments for depressed employees across the continuum of
depression severity.

Ann Fam Med 2011;9:305-311. doi:10.1370/afm.1260.

INTRODUCTION

epression is prevalent and incurs substantial indirect costs associ-
ated with reduced work functioning, including absences, impaired
productivity, and even decreased job retention across a wide
variety of occupations.'* In addition, several studies have shown that
even minor or subthreshold depression (including dysthymia) is related
to poorer work performance.’® Fewer studies have examined depression
symptoms across a continuum of severity in relationship to the magnitude
of work loss that includes both absences and impaired productivity. Simon
et al” found that among outpatients treated for bipolar disorder, depression
severity was strongly and consistently associated with a decreased proba-
bility of employment and more days of absence due to illness. Backenstrass
et al® characterized a spectrum of depressive symptoms across 3 increasing
levels of severity (nonspecific, minor, and major) and found an increas-
ing number of days of absence due to illness with each additional level of
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symptom severity. Both of these studies had selected
samples, however—patients with a bipolar disorder
diagnosis and patients from 6 family practices in a
small town near Heidelberg, Germany, respectively—
limiting their generalizability.

The goal of this study was to investigate further the
relationship between a continuum of depression symp-
tom severity and the magnitude of productivity loss in
a large, heterogeneous, and representative sample of
outpatients initiating treatment for depression.

METHODS

Setting

We analyzed baseline data collected for a study of a
statewide depression quality improvement initiative in
Minnesota, called Depression Improvement Across Min-
nesota: Offering a New Direction (DIAMOND). All
groups and clinics that intended to participate by imple-
menting the initiative in their primary care clinics were
invited to be in the DIAMOND study. A total of 88
clinics from 23 medical groups participated. Details on
the study design and methods are presented elsewhere.’

Patient Recruitment and Enrollment
All patients with health plan claims data showing them
to be newly started on antidepressant medications at
a participating clinic were identified on a weekly basis
by the health plans and sent a letter about the study,
providing them a 1-week opportunity to opt out before
being called by the research survey center to deter-
mine eligibility for participation and to complete a
baseline questionnaire by phone. Patients were eligible
if they were older than 18 years of age, had filled a new
antidepressant prescription (and none in the prior 4
months) from a primary care clinician at a participat-
ing clinic for the treatment of depression, and had a
depression symptom severity score of 7 or higher on the
Patient Health Questionnaire 9-item screen (PHQ-9).
Although part- or full-time employment was not an
eligibility criterion for participation in the larger DIA-
MOND study, because we focused on the relationship
between productivity loss at work and depression, we
included in our analysis only the subset of patients
employed for wages at least part time. Patients com-
pleting this baseline questionnaire were also asked for
permission to resurvey them 6 months later.

The study protocol was reviewed, approved, and
monitored by the HealthPartners Institutional Review

Board.

Measures
We used patient self-report questionnaires to obtain
information on depression severity, work absence and

productivity impairment, health status (a single item
asking patients to rate their overall health), and demo-
graphic characteristics. The PHQ-9 was used to mea-
sure the severity of depression symptoms. It is widely
accepted as a valid measure of depression severity.'%'3
Questions about work function were obtained from the
Work Productivity and Activity Impairment (WPAI)
questionnaire,'*'° a self-report measure of the amount
of absence from work due to health problems, as well as
productivity impairment while at work (“presenteeism”)
experienced during the previous 7 days. We computed
additional measures to estimate the percent of work
time missed due to health, percent impairment while
working due to health, and percent of overall produc-
tivity loss due to health.'® Percent work time missed
due to health, a measure of absenteeism, was calculated
as the hours missed during the previous 7 days divided
by the hours missed plus the hours worked during

this period. Percent impairment while working due to
health, a measure of presenteeism, was calculated as a
10-point rating of degree of impairment while at work
divided by 10. The number of hours of productivity
impairment at work was calculated as the hours actually
worked multiplied by the percent impairment while at
work. The proportion of expected work time that was
missed or affected because of health problems over the
previous 7 days (productivity loss) was calculated as the
percent of work time missed plus the percent of time at
work multiplied by impairment while there.

Statistical Analyses

To investigate the relationship between depression
symptoms and productivity loss while adjusting for
potential confounders, we estimated general linear mod-
els, using the PROC GLM program of SAS, version 9.1.3
(SAS Institute Inc, Cary, North Carolina). This analytic
approach was chosen after determining that there were
no significant clustering effects and, therefore, the GLM
is equivalent to a mixed model. Because the relationships
between depression and both work loss and productivity
were similar, we used the combined variable, productiv-
ity loss, in our subsequent multivariate modeling. The
PHQ-9 scores and productivity loss were both treated
as continuous variables in the model. We included as
covariates multiple demographic variables—age, sex,
race/ethnicity (non-Hispanic white vs Hispanic or non-
white), education (high school or less vs some college or
more), employment status (full vs part time), and marital
status (coupled vs single)—and self-reported health
status, categorized as a combination of excellent, very
good, and good vs a combination of fair and poor. We
tested for interaction terms between PHQ-9 and covari-
ates and did not find any to be significant, so we elimi-
nated the interaction terms from the model.
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RESULTS

Patient Enrollment and Demographic

Characteristics

During a 25-month period, 11,889 patient
names were submitted to the research survey
center; however, 40% of these patients could
not be contacted, and of those who agreed to
be screened, 75% did not meet eligibility cri-
teria for the study. The study enrollment data
are shown in Table 1, indicating that to date,
1,168 patients have been contacted, assessed

for eligibility, consented, and
enrolled. We analyzed data on
the relationship between depres-
sion and work impairment for the
subsample of 771 patients (66%)
who reported that they were
working for wages either full

or part time at the time of their
interview. Demographic char-
acteristics of these patients are
shown in Table 2.

Depression Symptoms

We divided PHQ-9 scores into 4
ordinal categories corresponding
to increasing levels of depression
severity. A score of 7 to 9 indi-
cates mild or minor symptoms of
depression, a score of 10 to 14 is
in the moderate depression range,
15 to 19 is consistent with major
depression and considered a diag-
nostic threshold, and 20 or higher
is considered severe depression.
The plurality of patients (292 or
38%) had scores in the moderate
range of depression symptoms,
followed by scores in the minor
range (263 or 34%), major range
(159 or 21%), and severe range (57
or 7%). The mean PHQ-9 score
was 12.2 (SD =4.3).

Work Loss and Productivity
Table 3 presents descriptive data
on the WPAI items. Patients
reported that over the previous 7
days, an average of 3.1 hours, or
8.0%, of their total usual work-
ing hours were missed because of
health conditions. The average
rating of the degree of impair-
ment while at work was 3.5 on

Table 1. Patient Enrollment
No. of % of % of

Criteria Patients Total Remaining
Contact information from health plan 11,889 - -
Contact made with member 7,155 60.2 60.2
Eligibility assessed 4,741 39.9 66.3
Study eligible 1,180 10.0 24.9
Consented 1,173 9.9 99.4
Baseline complete 1,168 9.8 99.6
Working for pay 771 6.5 66.0

Table 2. Demographic Characteristics of Enrolled Patients Working

for Pay (N =771)

% or % or
Characteristic Mean (SD) Characteristic Mean (SD)
Female 74.8 Employment
Age, y 42.5 (12.4) Employed for wages 90.1
Ethnicity Self-employed 8.0
Hispanic 3.0 Student 1.0
Non-Hispanic white 90.2 On disability 0.8
Race Marital status
American Indian 0.5 Married 52.8
Asian 0.8 Divorced 15.8
Black, African American 3.8 Separated 3.2
Multiracial 1.4 Unmarried couple 8.4
Native Hawaiian, 0.4 Widowed 1.7
Alaska Native Never married 18.0
Other 16 Functional health status
Unknown 03 Excellent 7.0
White 913 Very good 29.6
Education, highest level Good 40.6
Grade 1-11 3.9 Fair 185
High school 21.4 Poor 43
Some college 39.3
College graduate 24.0
Graduate degree 11.4
Table 3. WPAI Items and Related Measures
Item or Measure (No. of Patients Responding) Mean (SD)
During the past 7 days, how many hours did you miss from work because of 3.1 (8.0)
your health problems? (740)
During the past 7 days, how many hours did you actually work? (740) 33.8 (15.5)
During the past 7 days, how much did your health problems affect your pro- 3.5 (2.6)
ductivity while you were working?? (721)
Thinking of your regular job, how many days in the past 7 days were you lim- 2.2 (2.3)
ited in the amount of work you could do, accomplished less than you would
like, or days you could not do your work as carefully as usual? (737)
Percent of work time missed due to health (absenteeism) (740) 8.2 (20.5)
Percent impairment at work due to health (presenteeism) (720) 35.2 (26.4)
Percent of work missed or work time impaired due to health (absenteeism or 37.8 (27.5)
presenteeism) (719)
Hours of impairment at work due to health (720) 12.1 (11.0)
Hours of work missed or work impaired (productivity loss) due to health (719) 14.2 (12.6)

WPAI = Work Productivity and Activity Impairment questionnaire.

2 0n a 10-point scale, where higher values indicate greater effect.
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the 10-point scale, representing 35.2%
of total hours worked, or 12.1 hours of
productivity affected while at work. The
proportion of expected work time that
was missed or affected because of health
problems over the previous 7 days (pro-
ductivity loss) represented an average of
37.8% of employees’ usual work hours, or
14.2 hours of work missed or work time
impaired because of health. Note that
the value of productivity loss as calcu-
lated (and described in the Methods sec-
tion) is not the sum of absenteeism plus
presenteeism, because the latter includes
only hours actually at work.

Relationship Between PHQ-9

and WPAI

Figure 1 graphically shows the relation-
ship between each category of depres-
sion symptom severity, as assessed with
the PHQ-9, and productivity loss. It
illustrates the strong linear relationship
between depression symptom sever-
ity and the combination of work loss
and productivity impairment. It also
shows that even minor symptoms were
associated with a considerable loss of
productivity.

The overall multivariate model for
productivity loss containing all covari-
ates was significant, and the included
variables explained 10.5% of the vari-
ability among patients in this outcome
(F=10.26, P <.001, model R2=.105).
Table 4 displays the individual variables
in the model. There was a positive and
significant association between PHQ-9
scores and productivity loss, with each
1-point increase in score associated with
an additional 1.65% loss of productivity
(P <.001). In addition, full-time vs part-
time employment status and fair or poor
health vs excellent, very good, or good
health were also associated with greater

productivity loss (P <.001 and P =.045, respectively).
Because our sample of 771 employed individuals
represented only 66% of those with complete baseline

Figure 1. Productivity loss (absenteeism and presenteeism
combined) by PHQ-9 score at enrollment: percent of work
time missed or impairment at work in past 7 days.
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PHQ-9 score at enrollment

PHQ-9 = Patient Health Questionnaire 9-item screen.

Note: For comparison, the norm for productivity loss for individuals without depression or other
chronic conditions is 8.0%.

Table 4. Relationship of Depression Severity (PHQ-9 Score),
Demographics, and Health Status to Productivity Loss

Parameter Coefficient Error  t Value P Value
PHQ-9 score? 1.65 0.24 6.98 <.001
Age 0.006 0.08 0.07 .94
Sex (male) 1.89 2.32 0.82 A1
Race/ethnicity (minority®) 3.36 3.30 1.02 31
Health (fair/poor) 4.80 2.39 2.01 .045
Education (high school or less) -1.44 2.30 -0.62 .53
Employment status (part time) -9.85 2.60 -3.79 <.001
Marital status (not coupled®) 3.73 2.06 1.81 .07

PHQ-9 = Patient Health Questionnaire 9-item screen.

Notes: The model had an estimated intercept of 36.50 and an error of 1.74. Positive estimates
indicate loss of productivity; negative estimates indicate gain of productivity. Productivity loss is
defined as the combination of absenteeism (percent of time missed in the past 7 days due to health)
and presenteeism (percent impairment at work in the past 7 days due to health). These measures
were obtained from the Work Productivity and Activity Impairment (WPAI) questionnaire.

2 The general linear model shows the relationship between PHQ-9 score and productivity loss
adjusted for all other variables listed in the table.

> Combination of Hispanic ethnicity and non-white race categories listed in Table 2.

< Divorced, separated, widowed, or never married.

(mean = 13.30, SD = 4.90) than among the 757 study
participants reporting full- or part-time employment
(mean = 12.17, SD = 4.31) (1= 3.62, df = 549.2, P <.001).

data for this analysis, we conducted a subanalysis to

determine whether employment status was related to
depression severity among all working-age partici-
pants, defined as those aged 18 to 64 years. Results
indicated that mean PHQ-9 scores were higher among
the 325 study participants reporting no employment

DISCUSSION

Baseline data from this large sample of patients dem-
onstrate a linear, monotonic relationship between
depression symptom severity and productivity loss;
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that is, the more severe depression symptoms were, the
greater the amount of productivity lost. Specifically,
we found that for every 1-point increase in patients’
PHQ-9 scores, they experienced an additional mean
productivity loss of 1.65%. This relationship was
observed after adjusting for, and was not modified by,
demographics and self-reported health status.

The finding of greater productivity loss for those
employed full time vs part time may be explained by
the fact that full-time employees have less flexibility
in their schedules, requiring the use of sick absence
days and working while negatively affected by depres-
sion symptoms. Greater productivity loss among those
reporting fair or poor health is consistent with literature
on the impact of health conditions on work function.

Although the relationship between depression
symptoms and both work loss and presenteeism
appeared similar, the relative impact of each differed.
The percent of work loss reported over the last 7
days ranged from 4% (PHQ-9 scores of 7-9) to 17%
(PHQ-9 scores of >20), whereas the percent of pro-
ductivity impairment over the same period ranged
from 28% (PHQ-9 scores of 7-9) to 47% (PHQ-9
scores of >20). The greater productivity impairment
reported likely reflects the limits on sick days available
for employees. It also suggests that in relative terms,
presenteeism due to depression may represent a more
noteworthy problem than absenteeism for employers.

The magnitude of productivity loss in this sample
of patients (38%) is large compared with normative
data for the WPAI that include individuals without
health conditions (8%), as well as those with such
conditions as diabetes (15%), asthma (15%), back pain
(16%), obesity (18%), angina (20%), and chronic pain
(22%) (personal communication, Steve Schwartz,
Director of Research, Health Media, Inc, Ann Arbor,
Michigan; August 25, 2010). The greater productivity
loss reported by our patients may be due in part to the
fact that the study sample was recruited from outpa-
tient clinics during treatment initiation, when depres-
sion symptoms were presumably at a peak and recent
work function was most affected. In fact, productiv-
ity loss for various health conditions is greater when
reported in observational studies or clinical trials
involving these patients as compared with population-
based surveys.'”'® For example, recent studies using
the WPAI with clinic-based patient samples show a
28% productivity loss associated with severe asthma,
38% for Crohn disease, and 20% for allergic rhinitis."”
Moreover, similar to our findings for depression, the
majority of these studies show the loss increases with
the severity of the condition.

The finding of greater depression severity among
the 34% of participants not employed raises the ques-

tion of whether and how depression severity may
contribute to unemployment. Symptoms of depression
(lack of initiative, poor self-esteem, etc) are a major
barrier to getting a job, holding a job, or both. The
relationship of depression severity and productiv-

ity loss we report for only the employed sample may
therefore well underestimate the impact of depression
on work function and employment status in general.

This study adds to the growing body of literature
suggesting the importance of treating depression in
order to restore psychosocial function in addition to
remit symptoms.’ These studies have suggested that
even minor depression symptom severity is associated
with work impairment, and although work perfor-
mance improves in proportion to depression symptom
remission after treatment,?°?' it remains consistently
lower among individuals showing clinical improvement
in depression compared with nondepressed control
individuals.??

Fortunately, high-quality depression treatment has
been found to reduce symptoms, to improve work
function, and to be cost-effective.?* Nonpharmacologic
treatments may be of benefit for even minor depres-
sion, as demonstrated by the randomized trial of Wang
et al** testing telephonic care management of workers
with depression (the benefit from pharmacologic treat-
ment of minor depression is less evident??).

Considering the strength of the relationship
between depression symptoms and work performance,
our findings also underscore the potential utility of
using the PHQ-9 to provide health professionals with
insights not only about depression severity, but also
about work function. Primary care clinicians who bet-
ter appreciate the impairment in work function associ-
ated with the continuum of minor to severe symptoms
of depression may have an extra incentive to treat
patients more intensively and to full remission when-
ever possible, rather than accepting minor degrees
of improvement. Treating to full remission may be
particularly important given the problem of clinical
inertia that depression treatment often poses, that is,
lack of follow-up of and treatment adjustments for
patients initiated on antidepressants. Moreover, results
from this study indicate that different levels of depres-
sion symptom severity can be directly translated into
magnitude of work impairment. Using a relatively
easy to administer instrument such as the PHQ-9
can serve both to help primary care clinicians assess
depression in their patients, and once it is identified,
to understand at a more precise level how much work
impairment may be associated with different levels of
depression symptom severity. Given the importance
of work in peoples' lives, clinicians might wish to ask
patients with high PHQ-9 scores about how their
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depression is affecting their work function, how their
work might be affecting their depression, and how
treatment for depression or other interventions might
help patients not only feel better, but also function
better at work and for that matter, in their lives over-
all. Focusing the discussion on the functional impact
of depression may provide depressed patients who are
hesitant to acknowledge or treat their depression addi-
tional motivation to engage in treatment.

Taking the perspective of employers, these results
provide more tangible evidence of the potential labor
costs of even minor depression symptoms and the
potential to realize a return on investment from ensur-
ing that their employees who experience a broader
range of depression symptom severity than might typi-
cally be considered to warrant treatment receive the
most effective treatments possible 242627

Our study has both strengths and limitations. Our
large real-world sample was obtained from members of
a majority of health plans (including Medicaid plans)
across the state of Minnesota within the context of a
natural experiment, using minimal inclusion and exclu-
sion criteria. The patients thus constitute a broadly rep-
resentative sample of depressed primary care patients
from a variety of backgrounds, income levels, and
occupational categories. The results, therefore, should
be widely generalizable (except regarding race and/or
ethnicity, which have limited diversity in this geo-
graphic region). In addition, our ability to examine the
relationship between the actual level of self-reported
depressive symptomatology and the amount of work
loss and productivity impairment is more informative
than that in many studies that have examined work loss
and productivity impairment only among patients who
received a diagnosis of depression or who reached a
threshold of symptom severity classifying them as hav-
ing major depression. Our findings do suggest that even
subclinical levels of depression are associated with work
absence and productivity impairments.

One limitation of this study is the lack of detailed
data on other health conditions that might be associated
with work loss and productivity impairment. The inclu-
sion of self-reported health status provides a less precise
measure of disease burden than actual data about medi-
cal comorbidities. Unfortunately, we did not have access
to comorbidity data across all health plans participating
in the study. Regarding the impact of other psychiatric
comorbidities on productivity loss, future studies might
benefit from using the recently published My Mood
Monitor (M-3) instrument to assess a greater number of
mental disorders than is possible with the PHQ-9.28

An additional limitation is that our analyses were
restricted to patients reporting at least some employ-
ment, excluding those not in the labor force (eg, retir-

ees), because our focus was on work function. Moreover,
this study does not provide data on individuals with
PHQ-9 scores of less than 7 (ie, nondepressed individu-
als). As mentioned earlier, however, normative data on
productivity loss for nondepressed individuals with no
other chronic medical conditions is 8%, which is consid-
erably lower than our findings of 29.6% for those with
minor depression (PHQ-9 scores of 7-9).

Analysis of the relationship between levels of
depression symptoms and broad self-reported measures
of general functional status across the larger sample
of study patients is beyond the scope of this article,
but will be reported in a subsequent article. Finally,
because insufficient numbers of study patients have
reached the follow-up assessment time frame, data
are not available to examine the relationship between
potential improvements in depression symptoms and
work performance, and whether this relationship dif-
fers depending on the level of initial depression symp-
tom severity reported. We look forward to reporting
these results when such data become available.

In conclusion, this study shows a relationship
between levels of depression symptoms and productiv-
ity loss, suggesting that even minor levels of depression
are associated with decrements in work function. The
significant relationship between depression symptoms,
as measured by the widely used PHQ-9, and impair-
ments in work function raises the possibility of using
this questionnaire as a tool to assess both depression
symptoms and work function in patients. Taking the
perspective of employers, promoting evidence-based
depression management programs to employees expe-
riencing even minor depression may have the potential
to reduce work loss and productivity impairment, thus
yielding a return on investment in such programs.

Ultimately, the goal of this work is to understand
how effective depression care can improve both
depression symptoms and work function. Once suf-
ficient numbers of patients have complete 6-month
follow-up data, we also will be able to explore the rela-
tionship between depression symptom remission and
improvement in work function.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orglcgilcontent/full/9/4/305.

Key words: Depression, severity; work impairment; primary care;
practice-based research
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