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Abstract

Many persons living with HIV (PLWH) either reduced their employment capacity or stopped

work completely due to disease progression. With the advent of effective antiretroviral ther-

apy, some PLWH were able to return to the workforce and many are now transitioning into

retirement. We examined the histories of employment, retirement and disability status on

depression among 1,497 Participants living with HIV from 1997 to 2015 in the Multicenter

AIDS Cohort Study. Data were collected on depressive symptoms, employment, retirement,

disability status as well as HIV-related and sociodemographic characteristics. Employment,

retirement and disability status were lagged 2 years to assess whether the risk of depression

at a given observation were temporally predicted by each respective status, adjusting for

prior depressive symptoms and covariates. Being employed (aOR: 0.76; 95% CI: 0.71–

0.82) had lower odds of depression risk two years later compared to those unemployed.

There were higher odds of depression risk associated with disability (aOR: 1.43; 95% CI:

1.32–1.54) versus those not on disability. Retirement status was not associated with the risk

of depressive symptoms. These findings could help inform policies and employment pro-

grams to facilitate the return to work for PLWH who are willing and able to work.

Introduction

Prior to the advent of potent combination antiretroviral therapy (cART), persons living with

HIV (PLWH) dealt with the consequences of an episodic illness that limit their ability to
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participate in the workforce [1–3]. Wunderlich et al reported an increase in disability benefit

awards to individuals based to their HIV infection in the late 80s, supporting the notion that

many PLWH were unable to work [4]. With advancements in the management of HIV, some

PLWH were presented with the opportunity to return to the workforce and many now are

beginning the transition into retirement [1, 3, 5].

Unemployment has been identified as an independent predictor of depression in general

populations [6–8]. Conversely, a systematic review of longitudinal studies showed a beneficial

effect of return to work on health in working-aged adults and in a variety of times and settings

[9]. The health benefits associated with going back to work in general populations resulted

from health improvements after reemployment or health declines associated with continued

unemployment. Specifically, PLWH who are unable to work are at significantly increased risk

for psychological distress, suicidal ideation, psychiatric symptoms, anxiety, and are more than

twice as likely to be hospitalized or die [10–13]. Benefits of employment and working condi-

tions among PLWH have also been documented. Participation in employment has been asso-

ciated with better physical and mental health among PLWH [14]. The quality of employment

—or the presence of adverse psychosocial work conditions, such as job insecurity, high psy-

chological demands, and lack of decision authority—also matters to health and depressive

symptoms, suggesting that “bad jobs” may not offer the same mental health advantages as

“good jobs” [15, 16]. In a large-scale study of 2,864 PLWH, researchers found that those who

were employed reported lower depression symptoms and increased social functioning than

those who were not employed [17]. A similar study reported that employed PLWH better han-

dled life difficulties, had lower psychological stress, and better managed their health than

unemployed PLWH [18]. Despite the potential health advantages of employment, unemploy-

ment rates among PLWH remain higher than the general population [19–22].

Previous literature has been inconsistent in regards to the impact of retirement on mental

health. Mandel and Roe (2008) reported improved mental health of older individuals who are

retired [23]. Another study reported lower levels of depression during an individual’s first year

of retirement, and higher levels thereafter [24]. Retirement is correlated with decreased physi-

cal health, decreased mobility, and challenges with activities of daily living, which becoming

increasing present with older age [25, 26]. Further, information regarding retirement and

depression among PLHWA. Therefore, it is important to ascertain any potential impact of

retirement on mental health among aging populations living with HIV.

While the relationship between employment, disability and retirement and depression has

been established in the general population, information is limited among PLWH. Rueda [27]

conducted the first US-based longitudinal study using data from the Multicenter AIDS Cohort

Study (MACS) to investigate the relationship between employment and health-related quality

of life among PLWH. While they found employment to be associated with better physical and

mental quality of life over time, the study was not designed to examine a time-lagged temporal

effect between employment status and mental health [27] nor the relationship between retire-

ment and depression risk. We sought to investigate the impact of employment, retirement and

disability history on future risk of depression among participants living with HIV in the Multi-

center AIDS Cohort Study from 1997 to 2015. We decided to conduct time-lagged analyses to

allow for the potential effects of employment, disability, and retirement on health outcomes to

become salient during the observation period, and we also wanted to consider the potential

adaptation to the experience of retirement or disability [28]. We hypothesize that employed

and retired participants will have a lower depression risk while those on disability will have a

higher depression risk, after controlling for clinical and sociodemographic covariates.
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Materials and methods

Population

Since 1984, the Multicenter AIDS Cohort Study (MACS) has enrolled successive observational

cohorts of men who have sex with men (MSM) with and without HIV in four US sites: Pitts-

burgh, Pennsylvania/Columbus, Ohio; Los Angeles, California; Chicago, Illinois; and Balti-

more, Maryland /Washington, DC. Since its inception in 1984, a total of 7,352 participants

have been enrolled in the study over 4 periods: 4,954 in 1984–1985; 668 in 1987–1991; 1350 in

2001–2003; 380 in 2011-current. MACS participants are seen at semiannual visits to undertake

blood draws, physical exams, and behavioral and medical questionnaires. The MACS study

design has been described elsewhere [29, 30]. Questionnaires are available at www.

aidscohortstudy.org. Institutional review boards at John Hopkins University, Northwestern

University, University of California Los Angeles and University of Pittsburgh approved the

protocol, and written informed consent was obtained from all study participants. The current

analyses center on employment, disability, and retirement status and depressive symptomatol-

ogy collected from 1,497 MACS participants living with HIV over an 18-year period, between

October 1997—September 2015 (study visits 28 and 63).

Covariates

Sociodemographics. Each participant reported race/ethnicity and date of birth at their

enrollment visit. Age was calculated at each visit and categorized as 18–29; 30–39; 40–49; 50–

59; 60–69; and 70 years or older. Self-reported educational attainment was represented at a

given observation as 8th grade or less; some high school but no high school graduation or

GED; high school graduate/GED; some college but no college degree; college degree; some

graduate work and post graduate degree.

HIV status. HIV status was assessed using enzyme-linked immunosorbent assay with

confirmatory Western blot on all MACS participants at their initial visit and at every visit for

those HIV-negative. Participants living with HIV included all men who were identified as such

at baseline and those who seroconverted during study observation.

Therapy. Participants reported the type of antiretroviral therapy for their HIV infection

used since last visit. The responses included no therapy, mono-therapy, combination therapy,

and potent antiretroviral therapy (ART).

Viral load. Plasma HIV RNA levels (viral load, copies/ml) were collected. Viral load was

dichotomized into detectable and undetectable, based on the lower detection level of the assay

used at visit.

Social support. Participants were asked if they had someone to talk to or count on for

social support. The responses were: 1) No, no one; 2) Yes, 1 person; 3) 2 or 3 people; 4) 4 or 5

people; and 5) 6 or more people. The variable was recoded into low (0–1 person), medium (2–

3 people) and high (4 or more people) social support [31]. In this sample, higher social support

was associated with lower levels of negative psychosocial health conditions, including depres-

sion [31]. Therefore, we adjusted the model in order to account for possible confounding effect

of social support.

Depression risk. Depressive symptoms were assessed at each study visit using self-admin-

istered questions derived from symptom checklist developed by the Center for Epidemiologic

Study of Depression. The response values ranged from 0 to 3. Values were summed at each

observation for all participants who completed the 20-question measure. The score ranged from

a minimum of 0 to a maximum of 60. We created a dichotomous variable assessing whether

participants had a score�16, a cut-off point associated with the risk of depression [32].
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Employment, disability and retirement status. Employment (“Employed”, “Not

Employed”) was derived from self-reported responses on full time, part time and self-employ-

ment status. A participant was considered “employed” if they reported any current full-time,

part-time or self-employment. If the participant did not report any full-time, part-time or self-

employment, they were considered to be “not employed”. Missing values on full time, part

time, and self-employment status were coded as missing. Disability and retirement status was

self-reported by the participant. Employment, disability and retirement status were not mutu-

ally exclusive categories; therefore, each outcome was modeled separately. We explored poten-

tial overlap between participants reporting combinations of employment, disability and

retirement status and found the prevalence of overlap across participant visits to be less than

6%, supporting our decision to model them separately.

Missing values. Missing values were imputed by examining employment status in the

prior visit and retaining the response from the prior observation. If employment status was

not reported in the prior visit, we used the response from the following visit. If there were no

values for employment status in the prior and following visit, then the employment status

remained missing. Missing values on disability and retirement status were imputed in a similar

manner.

Statistical analysis

Descriptive statistics for the outcome variable and covariates were generated at the index

(October 1997/Visit 28), last (September 2015/Visit 65), and across all visits using frequencies/

percentages and medians/interquartile ranges (IQRs) where appropriate. To assess the tempo-

ral relationship between employment, retirement and disability status and depressive symp-

toms, we fit separate generalized linear mixed models with a repeated measures statement

controlling for within-subject variance. We programmed a 2-year lag for employment, retire-

ment and disability in order to assess if depression risk at a given observation was predicted by

these predictor variables at earlier study visits because the potential effects of labor market par-

ticipation on health takes time to develop [28]. Additionally, we lagged the risk depression 2

years to adjust for prior risk of depression while predicting the future risk of depression. Anal-

yses were conducted using SAS PROC GLIMMIX (SAS version 9.3, SAS Institute Inc., Cary,

NC, USA). We assessed separately whether the risk of depression (CES-D score�16) at a

given observation were predicted respectively by employment, disability, and retirement,

adjusting for time (study visit), age, race/ethnicity, education, social support, risk of depression

2 years prior, antiretroviral therapy and viral load detectability. We reported adjusted odds

ratios (aOR) and 95% confidence intervals (CI).

Results

Population characteristics

There were 1,497 participants living with HIV in the analysis. Characteristics of the population

was reported at the index visit (28), last visit (63) and across all visits (28–63) (Table 1). The

majority of participants identified as White, non-Hispanic (53.2%), was between 30 and 50

years old (69.3%) and had at least a high school diploma (92.0%) at their first visit. Across all

visits, most reported using potent ART to treat their HIV infections (75.0%), maintained an

undetectable viral load (73.2%), and had a medium (40.0%) or high (34.5%) level of social sup-

port. There were 3,026 participant-visits with missing employment status. After imputation

procedures, there were 157 participant-visits with missing employment status. Risk of depres-

sion was seen in 27.5% of the participants. Participants reported employment, retirement and

disability at 64.7%, 9.4% and 23.8% across all visits, respectively.
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Table 1. Characteristics of study participants.

Index Visit (28) Last Visit (63) All Visits (28–63)

n = 1497 n = 1117 N = 31489

Race/Ethnicity

White, non-Hispanic 797 (53.2%) 604 (54.1%) 19129 (60.8%)

Hispanic 233 (15.6%) 176 (15.8%) 3901 (12.4%)

Black, non-Hispanic 439 (29.3%) 318 (28.5%) 8094 (25.7%)

Other 28 (1.9%) 19 (1.7%) 364 (1.2%)

Age

17–29 years old 159 (10.6%) 42 (3.8%) 722 (2.3%)

30–39 years old 481 (32.1%) 104 (9.3%) 3353 (10.7%)

40–49 years old 557 (37.2%) 171 (15.3%) 10042 (31.9%)

50–59 years old 141 (9.4%) 387 (34.6%) 10267 (32.6%)

60–69 years old 22 (1.5%) 279 (25.0%) 3474 (11.0%)

70 + years old 137 (9.2%) 134 (12.0%) 3631 (11.5%)

Education

8th grade or less 30 (2.0%) 18 (1.6%) 530 (1.7%)

9, 10, 11th grade 89 (6.0%) 62 (5.6%) 1440 (4.6%)

12th grade 253 (16.9%) 184 (16.5%) 4673 (14.8%)

At least one year of college, but no degree 477 (31.9%) 344 (30.8%) 9829 (31.2%)

Four years of college/Obtained Degree 318 (21.2%) 253 (22.7%) 7001 (22.2%)

Some graduate work 119 (8.0%) 85 (7.6%) 2941 (9.3%)

Post-graduate degree 211 (14.1%) 171 (15.3%) 5074 (16.1%)

Therapy

No Therapy 585 (40.1%) 50 (4.5%) 4909 (15.8%)

Mono Therapy 82 (5.6%) 7 (0.6%) 145 (0.5%)

Combination Therapy 229 (15.7%) 27 (2.5%) 2701 (8.7%)

Potent ART 562 (38.6%) 1017 (92.4%) 23237 (75.0%)

Missing 39 16 497

Social Support

Low 369 (26.5%) 284 (27.7%) 7257 (25.5%)

Medium 552 (39.7%) 418 (40.8%) 11372 (40.0%)

High 471 (33.8%) 323 (31.5%) 9790 (34.5%)

Missing 105 92 3070

Viral Load

Undetectable 530 (40.5%) 877 (90.1%) 20000 (73.2%)

Detectable 780 (59.5%) 96 (9.9%) 7336 (26.8%)

Missing 187 144 4153

Disability

Yes 251 (18.0%) 238 (22.7%) 6799 (23.8%)

No 1140 (82.0%) 809 (77.3%) 21824 (76.3%)

Missing 106 70 2866

Retired

Yes 41 (3.0%) 161 (15.4%) 2699 (9.4%)

No 1350 (97.1%) 886 (84.6%) 25924 (90.6%)

Missing 106 70 2866

Employed

Yes 1033 (69.5%) 666 (59.9%) 20263 (64.7%)

No 454 (30.5%) 446 (40.1%) 11069 (35.3%)

(Continued)
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Employment, retirement and disability status on the risk of depression

After adjusting for race/ethnicity, age, education, prior risk of depression, social support, and

viral load, being employed was associated with a 24% decrease in odds of depression risk com-

pared to being unemployed (aOR: 0.73; 95% CI: 0.68–0.78) (Table 2). Participants reporting

disability had increased odds of depression risk (aOR: 1.43; 95% CI: 1.32–1.54) (Table 3).

Retirement was not statistically associated with depression risk (Table 4).

Other factors associated with depression risk

Compared to MSM 70 years and older, younger participants had increased depression risk:

17–29 years (aOR: 2.18; 95% CI: 1.41–3.37); 30–39 years (aOR: 2.27; 95% CI: 1.54–3.35); 40–49

years (aOR: 2.38; 95% CI: 1.62–3.47); 50–59 years (aOR: 2.13; 95% CI: 1.46–3.11); 60–69 years

(aOR: 0.81; 95% CI: 1.09–2.35);. Lower educational attainment was associated with higher

odds of depression risk compared to having a post-graduate degree: 8th grade or less (aOR:

1.52; 95% CI: 1.18–1.96); 9-11th grade (aOR: 1.84; 95% CI: 1.55–2.19); 12th Grade (HS

diploma) (aOR: 1.39; 95% CI 1.22–1.58); some college (aOR: 1.45; 95% CI: 1.30–1.62); and col-

lege degree (aOR: 1.24; 95% CI: 1.10–1.40). Compared to having a medium level of social sup-

port, having high social support had lower odds of depression risk (aOR: 0.62; 95% 0.57–0.68),

while low social support was associated with higher odds of depression risk (aOR: 1.98; 95%

CI: 1.83–2.15). An undetectable viral load was protective against depression risk (aOR: 0.69;

95% CI: 0.63–0.76) (Table 2). Covariates in the disability and retirement models were similar

in magnitude and statistical significance and are detailed in Tables 3 and 4, respectively.

Discussion

This paper aims to improve our understanding of the complex link between work and health

in men living with HIV by conducting time-lagged longitudinal analyses to account for the

delayed effects of upstream determinants of health on health outcomes and the potential adap-

tations to the experiences of employment, retirement, and disability. Following a social deter-

minants of health approach, these findings contribute to the study of the causation hypothesis

—employment leads to better health among people with HIV. The selection hypothesis—

health is a necessary condition for employment—was outside the scope of this paper but can-

not be discounted (although previous studies have suggested that the magnitude of the causa-

tion effect may be larger than the selection effect) [14, 33, 34]. Contemporary thinking on

these competing hypotheses, however, has been moving away from such binary distinctions to

examining how both processes work in tandem to shape health and illness trajectories over

time.

This longitudinal study found that employed men living with HIV had a lower likelihood of

depression risk over time, after adjusting for key clinical and sociodemographic variables. This

Table 1. (Continued)

Index Visit (28) Last Visit (63) All Visits (28–63)

n = 1497 n = 1117 N = 31489

Missing 10 5 157

Depression

Yes 440 (32.3%) 279 (27.3%) 7748 (27.5%)

No 922 (67.7%) 743 (72.7%) 20477 (72.6%)

Missing 135 95 3264

https://doi.org/10.1371/journal.pone.0239291.t001
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finding is in agreement with previous studies that have examined the cross-sectional and lon-

gitudinal associations between employment and mental health in people with HIV, including

depressive symptoms [14, 15, 35]. It also extends previous analyses conducted with MACS

data by introducing a two-year lag between the measurement of employment status and the

assessment of the mental health outcome. In this previous MACS paper we examined the

impact of employment on physical and mental health quality of life while the present paper

examines the effects of employment on depression risk, a more direct measure of mental

Table 2. Longitudinal associations between employment and risk of depression (participant N = 1482; total obser-

vation N = 29970).

aOR 95% Confidence Interval p-value

2 year Lag Employment

Employed 0.73 0.68–0.78 <0.0001

Not Employed (Referent) - - -

Prior Risk of Depression (2-year Lag)

Risk of depression 6.20 5.79–6.63 <0.0001

No risk of depression (Referent) - - -

Race/Ethnicity

Black 0.99 0.91–1.08 0.6815

Hispanic 0.92 0.83–1.03 0.6214

Other 1.08 0.81–1.44 0.4419

White (Referent) - - -

Age

17–29 years old 2.18 1.41–3.37 0.0003

30–39 years old 2.27 1.54–3.35 <0.0001

40–49 years old 2.38 1.62–3.47 <0.0001

50–59 years old 2.13 1.46–3.11 <0.0001

60–69 years old 1.60 1.09–2.35 0.0097

70 + years old (Referent) - - -

Education

�8th grade or less 1.52 1.18–1.96 0.0014

9, 10, 11th grade 1.84 1.55–2.19 <0.0001

12th grade 1.39 1.22–1.58 <0.0001

At least one year of college, but no degree 1.45 1.30–1.62 <0.0001

Four years of college/Obtained degree 1.24 1.10–1.40 0.0004

Some graduate work 1.14 0.98–1.33 0.0927

Post-graduate degree (Referent) - - -

Social Support

High 0.62 0.57–0.68 <0.0001

Low 1.98 1.83–2.15 <0.0001

Medium (Referent) - - -

Therapy

None 0.81 0.72–0.91 0.0006

Mono 1.02 0.64–1.63 0.9373

Combo 1.16 1.02–1.32 0.0208

Potent (Referent) - - -

Viral Load

Undetectable 0.69 0.63–0.76 <0.0001

Detectable (Referent) - - -

https://doi.org/10.1371/journal.pone.0239291.t002
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health. The present time-lagged finding further supports the temporal sequence between

change in employment status and the mental health outcome because the results of the previ-

ous longitudinal analysis incorporated both the between-subject effects (i.e., the difference

between employed and unemployed individuals) and the within-subject effects (i.e., the within

individual change in mental health due to change in employment status) [27]. Those regres-

sion coefficients estimated the difference in mental health scores for the overall population of

employed people compared to the overall population of unemployed people. Such “pooling” of

Table 3. Longitudinal associations between disability and risk of depression (participant N = 1418; total observa-

tion N = 27367).

aOR� 95% Confidence Interval p-value

2 year Lag Disability

Disabled 1.43 1.32–1.54 <0.0001

Not Disabled (Referent) - - -

Prior Risk of Depression (2 year Lag)

Risk of depression 6.20 5.80–6.63 <0.0001

No risk of depression (Referent) - - -

Race/Ethnicity

Black 0.99 0.91–1.08 0.8163

Hispanic 0.94 0.84–1.05 0.2383

Other 1.13 0.85–1.51 0.4073

White (Referent) - - -

Age

17–29 years old 1.86 1.21–2.88 0.0051

30–39 years old 1.91 1.30–2.81 0.0011

40–49 years old 1.97 1.35–2.87 0.0005

50–59 years old 1.75 1.20–2.55 0.0035

60–69 years old 1.37 0.94–2.02 0.1053

70 + years old (Referent) - - -

Education

�8th grade or less 1.44 1.12–1.86 0.0049

9, 10, 11th grade 1.76 1.48–2.09 <0.0001

12th grade 1.29 1.14–1.47 <0.0001

At least one year of college, but no degree 1.36 1.22–1.52 <0.0001

Four years of college/Obtained degree 1.20 1.07–1.35 0.0015

Some graduate work 1.08 0.93–1.25 0.313

Post-graduate degree (Referent) - - -

Social Support

High 3.25 2.98–3.55 <0.0001

Low 1.62 1.49–1.76 <0.0001

Medium (Referent) - - -

Therapy

None 0.87 0.78–0.97 0.0155

Mono 0.97 0.65–1.47 0.9

Combo 1.04 0.93–1.17 0.475

Potent (Referent) - - -

Viral Load

Undetectable 0.72 0.66–0.78 <0.0001

Detectable (Referent) - - -

https://doi.org/10.1371/journal.pone.0239291.t003
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cross-sectional and longitudinal relationships made it impossible to isolate the relative contri-

bution of each. However, the present analyses define a temporal sequence by introducing a

time-lag between the measure of employment and the measure of depression risk, which offers

some reassurances that the change in mental health is better characterized as a result of the

employment transition. The importance of conducting time-lagged analyses is supported in

part by set-point theories, which propose that people’s experiences to stressful events show a

decline in well-being only to return to baseline over time. This observation that people may

Table 4. Longitudinal associations between retirement and risk of depression (participant N = 1389; total obser-

vation N = 24129).

aOR� 95% Confidence Interval p-value

2 year Lag Retirement

Retired 1.10 0.96–1.26 0.1869

Not Retired (Referent) - - -

Prior Risk of Depression (2 year Lag)

Risk of depression 6.49 6.07–6.94 <0.0001

No risk of depression (Referent) - - -

Race/Ethnicity

Black 1.04 0.96–1.13 0.3339

Hispanic 0.93 0.83–1.03 0.1703

Other 1.07 0.80–1.43 0.6558

White (Referent) - - -

Age

17–29 years old 1.98 1.27–3.10 0.0028

30–39 years old 2.11 1.42–3.16 0.0003

40–49 years old 2.21 1.49–3.27 <0.0001

50–59 years old 1.98 1.35–2.93 0.0006

60–69 years old 1.54 1.04–2.27 0.0313

70 + years old (Referent) - - -

Education

�8th grade or less 1.61 1.25–2.07 0.0002

9, 10, 11th grade 1.91 1.61–2.27 <0.0001

12th grade 1.39 1.22–1.58 <0.0001

At least one year of college, but no degree 1.42 1.27–1.58 <0.0001

Four years of college/Obtained degree 1.23 1.10–1.38 0.0005

Some graduate work 1.09 0.94–1.27 0.2344

Post-graduate degree (Referent) - - -

Social Support

High 0.63 0.58–0.68 <0.0001

Low 2.02 1.87–2.19 <0.0001

Medium (Referent) - - -

Therapy

None 0.85 0.76–0.95 0.0046

Mono 0.98 0.65–1.48 0.9142

Combo 1.06 0.94–1.19 0.3639

Potent (Referent) - - -

Viral Load

Undetectable 0.71 0.65–0.77 <0.0001

Detectable (Referent) - - -

https://doi.org/10.1371/journal.pone.0239291.t004

PLOS ONE Impact of employment, retirement and disability on depression in the MACS

PLOS ONE | https://doi.org/10.1371/journal.pone.0239291 October 2, 2020 9 / 13

https://doi.org/10.1371/journal.pone.0239291.t004
https://doi.org/10.1371/journal.pone.0239291


experience adaptations to stressful experiences has been documented in some studies but not

consistently [36–38].

Our study also found out that participants on disability had an increased odds of depression

risk after controlling for prior depression and other covariates. In the United States, persons

with depression may be eligible for social security disability income [39]. Therefore, the rela-

tionship between depression and disability status can be bidirectional: 1) depression as a crite-

rion for disability; and 2) disability as the cause of depression. By including pre-existing

depression, we were able to tease out a causal relationship of disability on depression risk.

Previous studies regarding the association between retirement and depressive symptoms in

general populations have been equivocal and the study of the health effects of retirement on

people with HIV has so far been neglected in the literature. Greenfield et al found that, during

retirement, increased social activities correlated with decreased depressive symptoms [40].

Reitzes (1996) noted less depression in the first year of retirement, but increasing depression

in subsequent years [24]. In a 10-year cross-aged analysis, Segel-Karpas examined the recipro-

cal effects of retirement and depression. They found that retirement increased the likelihood

of depressive symptoms and depression symptoms increased the inclination to retire [28]. In

our analysis, the relationship between retirement and depression risk was nonsignificant after

adjusting for prior existence of depressive symptoms.

The strength of this study includes the longitudinal investigation of the depression risk

associated with employment and disability—and to our knowledge for the first time extends

this work to the experience of retirement—in a well characterized and large cohort of men

who have sex with men and living with HIV. We also followed an analytical approach that

included a time-lag to establish a temporal sequence between our predictors (employment, dis-

ability, and retirement) and depression risk, with a comprehensive adjustment for a range of

potential confounders. This allowed us to take into account the potential delayed effects of

upstream determinants of health and the experience of adaptation to different stressors such as

unemployment, disability, and retirement. An important limitation of this study relates to

residual confounding because we did not have data on important variables, especially those

related to income, reasons for retirement and disability, length of time on disability or retire-

ment, and other systemic barriers to employment, retirement and disability programs such as

information on disability benefits, unemployment insurance, or work history. Our analyses

however controlled for a number of important covariates related to the experience of living

with HIV and labor force participation, including race/ethnicity, age, education, social sup-

port, antiretroviral therapy, and viral load.

In addition, our conceptual framework for the selection of the predictors and outcomes

focused on the determinants of health and not on selection effects. It is entirely possible that

experiencing higher depressive symptoms may interfere with participants’ ability to remain

employed, increase the risk of going into disability, or precipitate early retirement. Future

research should examine the relative contribution of causation versus selection effects and

how they interact and reinforce each other as both have different clinical and policy implica-

tions. Due to limited sample size, we were unable to explore differences between participants

who retired due to disability and those who retired without disability as this would have

allowed us to examine important distinctions in the experience of retirement and its effects on

subsequent health outcomes. Lastly, this study was restricted to MSM with HIV in four major

metropolitan areas; therefore, results may not be generalizable to the general population of

people living with HIV.

This research provided further evidence that employment leads to mental health benefits,

and for the first time also suggests that retirement is also associated with better mental health

outcomes, which suggests that policies that focus on improving employment opportunities
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and better retirement conditions may have a significant impact on the health of men living

with HIV. It is well known that better disability policies may reduce some of the negative

financial conditions people with HIV experience and the stress associated with maintaining

employment, remaining on disability benefits, and a successful transition to retirement. How-

ever, this work in progress needs to be strengthened by further research to develop and sup-

port sensible clinical and policy recommendations to support people living with HIV. Policy

research is needed to identify and address structural issues in the benefits and drug coverage

programs that may be implicated in creating barriers for people with HIV to return to work or

remained employed, provide additional supports while on disability (such as mental health

treatment), and facilitate a successful transition to retirement when needed.
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1. Dray-Spira R, Legeai C, Le Den M, Boué F, Lascoux-Combe C, Simon A, et al. Burden of HIV disease

and comorbidities on the chances of maintaining employment in the era of sustained combined antireto-

viral therapies use. AIDS (London, England). 2012 Jan; 26(2):207.

2. Elzi L, Conen A, Patzen A, Fehr J, Cavassini M, Calmy A, et al, Swiss HIV Cohort Study Group. Ability

to work and employment rates in human immunodeficiency virus (HIV)-1-infected individuals receiving

combination antiretroviral therapy: the Swiss HIV Cohort Study. Open Forum Infect. Dis. 2016 Jan 1

(Vol. 3, No. 1, p. ofw022). https://doi.org/10.1093/ofid/ofw022 PMID: 26955645

3. Groß M, Herr A, Hower M, Kuhlmann A, Mahlich J, Stoll M. Unemployment, health, and education of

HIV-infected males in Germany. Int. J. Public Health. 2016 Jun 1; 61(5):593–602. https://doi.org/10.

1007/s00038-015-0750-3 PMID: 26427862

4. Wunderlich GS, Rice DP, Amado NL. Dynamics of SSA’s Disability Programs. In The Dynamics of Dis-

ability: Measuring and Monitoring Disability for Social Security Programs 2002. National Academies

Press ( US).
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