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Abstract
Objective: To test whether an intervention to improve primary care depression management
significantly improves productivity at work and absenteeism over 2 years.

Setting and Subjects: Twelve community primary care practices recruiting depressed primary care
patients identified in a previsit screening.

Research Design: Practices were stratified by depression treatment patterns before randomization
to enhanced or usual care. After delivering brief training, enhanced care clinicians provided improved
depression management over 24 months. The research team evaluated productivity and absenteeism
at baseline, 6, 12, 18, and 24 months in 326 patients who reported full-or part-time work at one or
more completed waves.

Results: Employed patients in the enhanced care condition reported 6.1% greater productivity and
22.8% less absenteeism over 2 years. Consistent with its impact on depression severity and emotional
role functioning, intervention effects were more observable in consistently employed subjects where
the intervention improved productivity by 8.2% over 2 years at an estimated annual value of $1982
per depressed full-time equivalent and reduced absenteeism by 28.4% or 12.3 days over 2 years at
an estimated annual value of $619 per depressed full-time equivalent.

Conclusions: This trial, which is the first to our knowledge to demonstrate that improving the quality
of care for any chronic disease has positive consequences for productivity and absenteeism,
encourages formal cost-benefit research to assess the potential return-on-investment employers of
stable workforces can realize from using their purchasing power to encourage better depression
treatment for their employees.
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Depression substantially reduces an employee's ability to work, as evidenced by increased
absenteeism1-7 and reduced productivity during days at work.8-11 Whether depression
interventions that enhance general functioning12-15 also improve productivity and absenteeism
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has not been well studied. In a sample of depressed patients working for multiple companies
across the country, we tested the hypothesis that an intervention to enhance primary care
depression management would significantly improve productivity and absenteeism over 2
years. We explored this hypothesis in consistently and inconsistently employed patients
separately, because inconsistently employed patients have barriers to work that the intervention
did not address.16-22

METHODS
Our methods, described in detail elsewhere,23 are summarized here. Following approval by
the Human Research Advisory Committee of the University of Arkansas for Medical Sciences
and the Colorado Multi-Institutional Review Board, the research team conducted the study in
12 community primary care practices across the United States, none of which employed onsite
mental health professionals to treat depression. The first author matched the 12 mixed-model
practices into 6 blocks by depression treatment patterns; then, one practice from each block
was randomly assigned to enhanced care. This randomization method produced within-group
balance for all sociodemographic, occupational, and clinical characteristics listed in Table 1
and within-block balance for all characteristics except minority status, which was slightly
unbalanced in 2 blocks in opposite directions. Patients presenting for routine visits at these
practices between April 1996 and September 1997 were asked to complete a 2-stage screener
that identified patients reporting 5 or more of the 9 Diagnostic and Statistical Manual–III
Revised criteria for major depression in the past 2 weeks. Screen-positive patients meeting
criteria for bereavement, mania, alcohol dependence, pregnancy/postpartum, or life-
threatening physical illness were excluded from the study, as were patients who did not intend
to use the clinic as their usual source of care during the year following the index visit, patients
who did not have telephone access, patients who were illiterate in English, or patients who
were cognitively impaired. As shown in Figure 1, 73.4% (479/653) of depressed patients agreed
to participate in the longitudinal study. Sixty-eight percent (326/479) of participating patients
reporting full- or part-time employment at one or more completed waves constitute the sample
for analyzing intervention effects on productivity and absenteeism; 198 participating patients
reporting full- or part-time employment at every completed wave over 2 years constitute the
sample for the consistently employed subgroup analysis; and 128 participating patients
reporting full- or part-time employment at one or more completed waves and no employment
at one or more completed waves constitute the sample for the inconsistently employed group.

Prior to patient enrollment, the research team provided brief training23 to physicians and care
managers in enhanced care practices to provide high-quality depression care to patients with
current major depression during the acute and continuation phase of treatment. Training
emphasized the need for physicians and care managers to encourage patients to initiate
guideline-concordant pharmacotherapy or psychotherapy during the acute phase of treatment.
To accomplish this, the care manager contacted patients in person or by phone to reassess their
depressive symptoms, to educate them about depression and its treatment, and to ask the patient
to complete “homework” assignments to increase their readiness to engage in active treatment.
Training also emphasized the need for physicians and care managers to encourage continued
treatment adherence if symptoms were resolving, to adjust treatment if symptoms were not
resolving, and to terminate treatment when remitted patients did not require maintenance
therapy following the continuation phase.24,25 To accomplish this, care managers contacted
patients who reported 3 or more of 9 depressive symptoms every month, and patients who
reported 2 or fewer depressive symptoms every 3 months. Primary care physicians received a
summary of patient's symptom/treatment status, along with reminders to adjust treatment for
symptomatic patients. Care managers reached 97.5% of 158 enhanced care patients one or
more times, providing an average of 11.9 telephone or in-person sessions of 10–15 minutes
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duration over 2 years. Care manager contact rates were virtually identical between consistently
and inconsistently employed patients (data available from authors upon request).

Data were collected by telephone using structured instruments administered by an independent
member of the research team blinded to intervention status except for 5 subjects for whom
primary care practices had to be contacted to request updated location information. The
research team conducted 6-, 12-, 18-, and 24-month follow-up interviews between October
1996 and September 1999, achieving response rates of 92.3%, 86.2%, 76.7%, and 73.0%
respectively (see Fig. 1).

Operational Definitions of Major Constructs
Labor Outcomes
Productivity: We defined productivity as effectiveness at work over the past 2 weeks.
Reflecting that subject ratings of work productivity are not biased by depression severity,26

we measured the construct by subject rating of their productivity at work during the previous
2 weeks on a 0 (nothing at all accomplished) to 10 (best possible work performance) scale at
6, 12, 18, and 24 months. Because this item was not available from the baseline interview, we
used regression-based statistical forecasting methods to estimate its baseline value (details
available from the authors upon request).

Absenteeism: We defined absenteeism as the total number of work hours lost due to illness
or doctor visits over the past 4 weeks. We measured absenteeism at baseline, 6, 12, 18, and 24
months by calculating lost work hours from employee reports of how many full workdays and
part workdays they missed due to illness or doctor visits, reflecting that employee reports
demonstrate high agreement with employer records of absenteeism.27

Full-Time Equivalent (FTE) Daily Earnings: For consistently employed subjects, daily
earnings were estimated by dividing the sum of annual baseline wages plus self-employment
income by 240 days. FTE daily earnings were estimated by multiplying daily earnings by 40/
hours worked per week at baseline and inflated to Year 2000 dollars using the Consumer Price
Index. For inconsistently employed subjects, daily earnings were conservatively estimated by
multiplying the Year 2000 minimum wage by 8 hours for full-time employees and by 4 hours
for part-time employees. FTE daily earnings were estimated by multiplying minimum wage
by 8 hours/day.

Treatment and Clinical Outcomes
Treatment: We measured antidepressant medication use by summing patient reports of the
number of months during the past 6 months they took antidepressants at guideline-concordant
doses at the 6-, 12-, 18-, and 24-month interview. We measured specialty care counseling by
asking patients whether they had any counseling from a mental health professional during the
past 6 months at the 6-, 12-, 18-, and 24-month interview. Because these measures were
constructed to characterize treatment intensity over a 2-year period, we conservatively assigned
patients a value of zero for antidepressant medication months and specialty care counseling
use for those waves patients were not interviewed.

Depression Severity: Depression severity was measured by a 100-point Center for
Epidemiological Studies –Depression (CES-D) scale12 adapted to measure all DSM-IV
depression criteria with higher scores indicating worse depressive symptoms.

Emotional Role Functioning: Role functioning was measured by the SF-36 emotional role
functioning scale,28 with higher scores indicating better functioning.
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Covariates
We selected covariates listed under Table 2 from more than 20 sociodemographic,
occupational, and clinical characteristics by using stepwise regression methods to identify all
variables that entered all dependent variable analyses at P < 0.20. Insurance was entered as a
time-varying covariate to accommodate the changing insurance status of inconsistently
employed patients.

Data Analysis
Using post-hoc analysis of randomized controlled trial data to analyze intervention impact on
process and outcomes, we conducted intent-to-treat analyses using time-trend (growth curve)
models29 with an unstructured variance-covariance matrix in SAS 8.0 PROC MIXED for all
waves subjects were employed. These models did not employ clustering because multilevel
modeling indicated that the intraclass correlation for absenteeism or productivity by practice
or physician was negligible. Absenteeism, productivity, and emotional role functioning were
modeled with a random intercept across all employed waves as a function of intervention, time,
time × time, intervention × time, intervention × time × time and covariates. We tested
intervention effect by a likelihood ratio test comparing models with and without intervention
× time and intervention × time × time terms. Because quadratic terms did not improve the
model fit, depression severity was modeled with a random intercept across all employed waves
as a function of intervention, time, intervention × time, and covariates. We tested intervention
effect by examining the statistical significance of the intervention × time coefficient. Because
we expected the intervention would have a different impact in consistently and inconsistently
employed subjects, we repeated the analysis in these 2 subgroups. Using 2-sided t-tests with
a significance level of 0.05, nonclustered power analyses indicated that we had 80% power to
detect an intervention effect size of 0.35 in the full sample, 0.45 in consistently employed
patients, and 0.51 in inconsistently employed patients at any wave. Because analysis of missing
data patterns produced no evidence of nonignorable missingness, we present unweighted
models, noting that weighted models produce closely comparable results.

To quantify the intervention's impact on productivity, we compared area under the curve for
the productivity functions over 2 years for enhanced and usual care patients, calculating the
proportion gain in 24-month productivity in the enhanced care group. To quantify the
intervention's impact on absenteeism, we employed parallel methods. To monetize the
intervention's impact on productivity, we multiplied the proportion gain in 24-month
productivity in the enhanced care group × average work-days over 24 months in the usual care
group × average FTE daily earnings and divided this product by 2 to estimate the annual value
of improved productivity per depressed subject. To monetize the intervention's impact on
absenteeism, we multiplied the proportion reduction in 24-month absenteeism in the enhanced
care group × average absenteeism days over 24 months in the usual care group × average FTE
daily earnings and divided this product by 2 to estimate the annual value of reduced absenteeism
per depressed subject. Further information on variable derivation and data analysis is available
upon request.

RESULTS
In the analysis of the entire cohort, Table 1 displays that the 158 enhanced care employees
were statistically comparable to the 168 usual care employees on all baseline characteristics.
The intervention increased antidepressant medication months (8.9 versus 8.0, P = 0.10) and
any specialty care counseling (40.9% versus 25,8%, P < 0.05) over 2 years. Table 2 shows that
with a limited impact on depression severity (F = 2.72, P = 0.09, df = 1799) and no impact on
emotional role functioning (−2LL χ2 = 1.8, P = 0.41, df = 2), the intervention significantly
improved productivity (−2LL χ2 = 6.0, P < 0.05, df = 2) and tended to improve absenteeism
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(−2LL χ2 = 5.6, P = 0.06, df = 2). Figure 2 illustrates that the intervention improved productivity
by 6.1% over 2 years at an estimated annual value of $1491 per depressed FTE. Figure 3
illustrates that the intervention tended to reduce absenteeism by 22.8% or 10.6 days over 2
years at an estimated annual value of $539 per depressed FTE. Sensitivity analyses indicated
that intervention effects on productivity and absenteeism were comparable across occupational
categories and paid sick leave benefits.

In the analysis of consistently employed subjects, Table 1 shows that the 96 enhanced care
employees were comparable to the 102 usual care subjects on all baseline characteristics except
physical comorbidities (included as a covariate in all models). The intervention significantly
increased antidepressant medication months (9.1 versus 7.8, P < 0.05) and any specialty care
counseling (41.3% versus 23.2%, P < 0.05) over 2 years. Table 2 shows that with a significant
impact on depression severity (F = 5.15, P = 0.02, df = 1609) and emotional role functioning
(−2LL χ2 = 8.1, P < 0.03, df = 2), the intervention significantly improved productivity (−2LL
χ2 = 7.8, P = 0.03, df = 2) and tended to improve absenteeism (−2LL χ2 = 5.1, P = 0.08, df =
2). Figure 2 illustrates that the intervention improved productivity by 8.2% over 2 years at an
estimated annual value of $1982 per depressed FTE. Figure 3 illustrates that the intervention
tended to reduce absenteeism by 28.4% or 12.3 days over 2 years at an estimated annual value
of $619 per depressed FTE.

In the analysis of inconsistently employed subjects, Table 1 displays that enhanced and usual
care employees were statistically comparable on all baseline characteristics. The intervention
did not increase antidepressant medication months (8.3 versus 8.7, P > 0.20) or any specialty
care counseling (36.7% versus 35.1%, P > 0.20) over 2 years. Table 2 demonstrates that
concurrent with its insignificant effect on depression severity (F = 0.24, P = 0.62, df = 1188)
and emotional role functioning (−2LL χ2 = 3.6, P = 0.16, df = 2), the intervention had no
significant impact on productivity (−2LL χ2 = 0.0, P = 0.99, df = 2) or absenteeism (−2LL χ2

= 0.9, P = 0.64, df = 2). Figures 2 and 3 illustrate the magnitude of the intervention's
nonsignificant effects on productivity and absenteeism.

DISCUSSION
Employers have repeatedly asked for evidence of the value of health interventions using
business-relevant metrics.30 Productivity at work is an important business-relevant metric
whose depression-specific costs to corporate America are beginning to be convincingly
quantified.11 As hypothesized, the intervention increased productivity over 2 years by 6.1% in
all depressed workers and 8.2% in consistently employed depressed workers, improvements
comparable to the gains associated with the introduction of medications with reduced side
effect profiles.31,32 The annual economic benefit associated with this improvement in
consistently employed populations is substantial, estimated at $1982 per depressed FTE. Over
the short term, improvements in productivity generally benefit the majority of American
employers who pay salaries rather than reimburse workers for piecework or by commission.
Over the longer term, improvements in productivity may translate into employee raises.33

Absenteeism is a second important business-relevant metric, reflecting that employers spend
an average of 1.9% of payroll expenditures on sick leave benefits.34 Major depression is a
substantial but addressable contributor to absenteeism. Improved depression management
reduces absenteeism by 22.8% in all depressed workers and by 28.4% in consistently employed
depressed workers. The intervention provides annual economic benefits from reduced
absenteeism estimated at $619 per depressed FTE to employers who provide sick leave to
consistently employed subjects. Employers who pay replacement workers overtime, hire
temporary workers, or incur productivity losses from coworkers when depressed workers are
absent may realize additional benefits.
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The improvements in absenteeism and productivity we observed in the total cohort were largely
due to the improvements consistently employed workers realized from intervention. The
intervention we tested improved depression treatment and outcomes in consistently employed
workers, but not in inconsistently employed workers. Recognizing that we had limited power
to find statistically significant differences in this subgroup, we suspect that inconsistently
employed workers have barriers to high quality depression treatment that quality improvement
interventions like ours have not adequately addressed. Further research is needed to develop
and test a refined intervention for its ability to improve treatment and labor outcomes in this
potentially vulnerable population.

These findings suggest that formal cost-benefit analyses from the employer perspective need
to be undertaken to determine whether employers achieve a cost offset from efforts to improve
depression management in consistently employed workforces. These evaluations would be
strengthened by better estimates of how improved depression treatment impacts short/long-
term disability35,36 and workplace injury. If the accumulating evidence establishes clear
economic incentives for companies to advocate for better mental health treatment for their
workers, employers may find it useful to: (1) select (or encourage employees to select) health
plans that provide the high quality care these interventions produce; (2) encourage current plans
to select depression as the focus for already budgeted quality improvement initiatives; or (3)
pay current plans to sponsor depression quality improvement initiatives. Interested employers
should assure themselves that depression quality improvement initiatives are at or above the
intensity and duration tested here since less intensive initiatives generally have little to no
impact on functioning.37-41 Health plans may also wish to direct existing quality improvement
resources or allocate new resources to provide depression quality improvement initiatives to
increase their marketability to employers.

The internal validity of findings characterizing the effects of ongoing intervention on
productivity and absenteeism is strengthened by conducting an intent to treat analysis of data
from a randomized study that included employees regardless of the intervention dose they
received or the duration of their employment. Because the study was conducted in workers
employed across the occupational spectrum by companies across the country, we relied on self-
report to measure productivity and absenteeism. While we employed a carefully validated
measure of absenteeism,27 we were not able to differentiate absenteeism due to depression
from absenteeism due to other health problems. While this is clearly a limitation in
understanding how the intervention worked, it is less of an issue for employers who realize
benefits from reduced absenteeism for any health problem. Widely used32,42-44 but less
psychometrically established, the self-report productivity item we used correlates 0.76 in this
population with the self-reported Work Limitation Questionnaire,45 which predicts objectively
measured productivity without bias from depression severity.26 Future investigations are
encouraged to use more extensively validated indicators of productivity to obtain better
estimates of the intervention's economic impact. Although we could not observe productivity
or absenteeism between waves, we suspect that the indicators we analyzed do not bias our
estimate of intervention effectiveness because they introduce comparable amounts of
measurement error to both enhanced and usual care groups. Noting that the intervention does
not increase consistent employment over 2 years (data available from authors on request), we
recognize the possibility that the intervention increased the outcomes we measured at the
expense of other outcomes we did not measure (eg, enhanced care patients moved to jobs with
less responsibility); however, we think this possibility is remote. The study was not designed
to identify which component(s) of the intervention account for the improved outcomes,
although previous experimental research37,38 allows us to confidently rule out the ‘active
ingredient’ was feeding back the diagnosis to the PCP. Sensitivity analyses excluding part-
time employees produce virtually identical findings for full-time employees, reflecting that
almost 80% of the sample was employed full time at baseline.
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The external generalizability of our findings is strengthened because we tested a practical
intervention implemented by primary care professionals under naturalistic practice conditions
in a diverse group of workers employed at a variety of levels by multiple companies across the
country. Baseline productivity rates in this sample appear to be comparable to previously
published depressed primary care samples,42 while baseline absenteeism rates are slightly
higher than community-sampled workers with major depression.2 While we acknowledge our
sample was not selected to be representative of all occupations and industries across the
country, it is encouraging that the intervention effect on absenteeism and productivity is robust
across diverse occupational groups and across employees with and without sick leave benefits.
Because the wage rates of subjects in this study are only 82% of the national average46 and we
do not include fringe benefits in our FTE daily wage estimate, our characterization of the
economic value of this intervention is probably conservative. We did not require patients to be
employed at baseline because we wanted to study how depression interventions impact labor
outcomes in inconsistently as well as consistently employed individuals. While we achieved
comparable 2-year follow-up rates to other effectiveness studies in this area,47 we attempted
to enhance generalizability by using modeling techniques for projecting trends over time in
longitudinal studies with sample attrition and found no evidence of nonignorable missingness.
We note that enhanced care sites probably changed their practice following brief training in
ways that nonresearch sites might not because enhanced care sites recognized they were part
of a study, suggesting that the type, intensity, and duration of care management needs to be
monitored as primary care depression interventions are adopted into routine care settings.

To our knowledge, this is the first trial to demonstrate that interventions to improve the quality
of care provided workers for any chronic disease have positive consequences for productivity
and absenteeism. Corporations employing stable workforces whose business interests are
served by present and productive workers have reason to encourage health plans to improve
primary care depression treatment. In ensuring benefits for themselves, corporations may also
contribute to improving their employees' lives.
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FIGURE 1.
Patient recruitment and follow-up.
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FIGURE 2.
Intervention effects on productivity.
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FIGURE 3.
Intervention effects on absenteeism.
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TABLE 1
Comparison of Baseline Sociodemographic and Clinical Characteristics Between Enhanced and Usual Care
Patients

Total Group Consistently Employed Inconsistently Employed
‡

Enhanced
Care n =

158
Usual Care

n = 168
Enhanced

Care n = 96
Usual Care

n = 102
Enhanced

Care n = 62
Usual Care

n = 66

Mean age (SD) 37.9 (10.9) 40.2 (10.3) 37.6 (9.5) 40.1 (10.3) 38.3 (12.8) 40.4 (10.5)
Female, % 84.2 85.7 84.4 82.4 83.8 90.9
Minority, % 13.3 13.1 14.6 11.8 11.3 15.2
Currently married, % 44.9 51.2 39.6 52.0 53.2 50.0
High school educated, % 85.4 86.3 88.5 93.1 80.7 75.8
Health insured, % 84.8 82.1 86.5 85.3 82.3 77.3
Professional/
administrators, %

†
18.0 28.3 19.8 29.4 12.5 25.0

Managers/salespeople, %
† 34.4 38.4 35.4 37.3 31.3 41.7

Clerical/services, %
† 47.6 33.3 44.8 33.3 56.2 33.3

Employed full time, %
† 81.3 74.6 85.4 74.5 68.8 72.2

Paid sick leave benefits,
%

†
49.2 51.4 53.1 51.0 37.5 52.8

Mean depression
symptoms (SD)

6.8 (1.4) 6.6 (1.4) 6.7 (1.4) 6.6 (1.4) 6.8 (1.4) 6.6 (1.5)

Comorbid dysthymia, % 14.6 17.9 13.5 16.7 16.1 19.7
Mean physical
comorbidities (SD)

1.1 (0.8) 1.2 (0.8) 1.1 (1.2)* 1.5 (1.4) 1.4 (0.8) 1.4 (0.8)

*
P < 0.05.

†
60 inconsistently employed subjects unemployed at baseline have missing data.

‡
Inconsistently employed subjects were employed an estimated 11.7 months (SD = 7.5) over 2 years.
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TABLE 2
Intervention Impact on Productivity and Absenteeism Over 2 Years

All Employed Patients (n = 326)
Consistently Employed Patients (n

= 198)
Inconsistently Employed Patients (n

= 128)
Est. SE P Est. SE P Est. SE P

Productivity
†

Intercept 7.3223 0.98 0.0001 5.7981 1.24 0.0001 10.0882 1.69 0.0001
Time 0.0925 0.18 0.8729 −0.1838 0.21 0.3708 0.6294 0.40 0.1163
Time × time −0.0306 0.05 0.4949 0.0124 0.05 0.8053 −0.1498 0.10 0.1175
Interv −0.4749 0.24 0.0444 −0.4294 0.27 0.1096 −0.4485 0.51 0.3791
Interv × time 0.3170 0.27 0.2406 0.4451 0.30 0.1426 −0.0791 0.57 0.8894
Interv × time ×
time

−0.0325 0.07 0.6239 −0.0524 0.07 0.4845 0.0272 0.14 0.8429

−2LL χ2 = 6.0, P < 0.05 χ2 = 7.8, P = 0.02 χ2 = 0.0, P = 0.99
Absenteeism

†

Intercept 0.4711 0.31 0.1343 0.6619 0.36 0.0652 0.0541 0.59 0.9273
Time −0.2204 0.06 0.0002 −0.1814 0.06 0.0043 −0.3168 0.14 0.0206
Time × time 0.0435 0.01 0.0024 0.0378 0.02 0.0149 0.0547 0.03 0.0923
Interv 0.1265 0.08 0.0952 0.1239 0.08 0.1245 0.1998 0.18 0.2581
Interv × time −0.0296 0.09 0.7308 −0.0542 0.09 0.5627 −0.0201 0.19 0.9172
Interv × time ×
time

−0.0076 0.02 0.7184 −0.0022 0.02 0.9249 −0.0086 0.05 0.8537

−2LL χ2 = 5.6, P < 0.06 χ2 = 5.1, P = 0.08 χ2 = 0.9, P = 0.64

†
Controlling for baseline measures of age, minority status, education, comorbid dysthymia, treatment resistant depression risk, emotional functioning,

physical comorbidity, full- or part-time employment, paid sick leave benefits, and time covarying health insurance status.
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