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Abstract 

Objectives:Employmentstatusis a major predictor of health status and living conditions, 

especially among HIV-infected people, a predominantly working-aged population. We aimed to 

quantify the risk of work cessation following HIV diagnosis in France in 2004-2010 and to 

measure the respective burden of HIV-related characteristicsandof associated comorbiditieson 

this risk. 

Design:We used data from the ANRS-COPANA multicenter cohort made of a diversified sample 

of recently diagnosed HIV-1-infected adults, antiretroviral treatment-naïve at baseline in 2004-

2008. Detailed information on living conditions and clinical and biological characteristics were 

collected prospectively. 

Methods:The risk of work cessation among the 376 working-aged participants employed at 

baseline was estimated using the Kaplan-Meier method. Characteristics associated with the 

risk of work cessation were identified using multivariate Cox models.  

Results:The cumulative probability of work cessation reached 14.1% after 2 years and 34.7% 

after 5 years. Diabetes, hypertensionand, to a lesser extent, signs of depression were 

associated with increased risks of work cessation after accounting for socio-occupational 

characteristics (adjusted hazard ratios [95% confidence interval]:5.7 [1.7-18.8], 3.1 [1.5-6.4] 

and 1.6 [0.9-2.9], respectively). In contrast, HIV disease severity and treatment, and experience 

of HIV-related discrimination were not statistically associated with the risk of work cessation. 

Conclusions:The risk of work cessation during the course of HIV diseasehas remained 

substantial in the most recent period in France. Comorbidities, but not characteristics of HIV 

disease itself, substantially affect chances of maintaining in employment. Thisprovides insights 

into strategies for limiting the burden of HIV disease for individuals and society. 
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Introduction 

Employment is a major factor in maintaining income levels and living conditions, especially 

among persons with long-lasting chronic diseases [1]. In addition, unemployment has been 

shown to be an independent predictor of morbidity and mortality both in the general 

population [2-6] and among HIV-infected people [7, 8].  

Several studies have shown evidence of adverse effects on employment status of various 

chronic conditions including diabetes [9-11], cardiovascular disease [12-14], cancer [15-18] or 

depression [19, 20]. As regard to HIV infection, few studies have investigated this topic. They 

have shown a phenomenon of employment loss occurring from the very first months following 

disease onset [21-24]. These reports, based on data collected earlier in the era of combined 

antiretroviral therapies (cART), i.e. in the years 1996-2004, found that HIV infection weighted 

on the chances of maintaining in employment through various mechanisms including disease 

severity and experiences of HIV-related discrimination.  

Since 1996, the sustained use of cART has resulted in a marked decrease in overall and HIV-

related morbidity and mortality among HIV-infected people. At the same time, the relative 

burdenof comorbidities on health status has dramatically increased[25, 26].As a result, the 

impact of HIV infection on employment may have changed, as well as the respective burden of 

HIV disease itself and of comorbidities on chances of maintaining in employment. Given the 

importance of employment issues among HIV-infected people, a predominantly working-aged 

population, such changes are important to be documentedin order to be accounted for in the 

implementation of comprehensive careprograms.However,data on the topic have remained 

scarce.The present study aimed at investigating the phenomenon of work cessation during the 

course of HIV disease in the recent context in France. More specifically, our objectives were to 

estimate the frequency of work cessation among participants of the ANRS-COPANA cohort 
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followed since HIV diagnosis, and to measure the respective impact of characteristics of HIV 

infectionitself and offrequent comorbidities on this risk of work cessation during the period 

2004-2010. 

 

Methods 

Study design 

The French ANRS-C09-COPANA cohort is an ongoing prospective study conducted in 37 

hospitals located all over the French territory. The cohort is made of 800 recently diagnosed 

(<1 year) HIV-1-infected adults, naïve of antiretroviral treatment at baseline. In the 

participating centres, participants have been enrolled between April 2004 and May 2008 and 

followed semi-annually through hospital outpatient visits thereafter. At enrolment and at each 

scheduled visit, detailed clinical and biological data on characteristics of HIV infection and its 

management, associated comorbidities, hospitalizations and health behaviours are collected 

through a physician-administered standard questionnaire. In addition, at enrolment and each 

year thereafter patients are asked to answer a self-administered questionnaire including 

detailed information on the various dimensions of their living conditions and depressive 

symptoms as measured by the French version of the Center for Epidemiologic Studies-

Depression Scale (CES-D) [27]. 

The Paris-Cochin Ethics Committee approved the study protocol and all the participants 

gave their written informed consent to participate. 

Variables of interest 
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Employment status at baseline and at each yearly follow-up was obtained from the self-

administered questionnaire and categorized as follows: employed / unemployed / inactive 

(including participants retired, on disability or long-term (>1 year) sick leave, students and 

house workers). Work cessation was defined as moving from employment to either 

unemployment or inactivity before reaching the legal age of retirement in France, i.e. 60 years 

old. The date of work cessation corresponded to the date of beginning of unemployment or 

inactivity as reported in the self-administered questionnaire.  

Sociodemographic characteristics including age, gender and educational level were 

collected at enrolment through the physician questionnaire, in addition to HIV transmission 

category. Nationality, country of birth and age at arrival in France were documented in the 

baseline self-questionnaire. Participants born outside of France were considered as migrants if 

they did not have the French nationality or, for those with the French nationality, if they 

arrived in France when they were older than 15 years. For those employed, occupational 

characteristics including occupational grade and job status were self-reported at baseline and 

during follow-up. Indicators of living conditions including cohabiting partnership, disclosure of 

HIV serostatus in close relationships (partner, family members, friends, colleague) and 

experience of HIV-related discrimination in the preceding yearwere also documented in the 

baseline and follow-up self-questionnaires. 

Health status characteristics documented by the physician at each visit included indicators 

of HIV disease advancement and management (date of diagnosis, stage B or C defining 

illnesssince the last cohort visit, CD4 cell count, HIV viral load, cART prescription) and 

indicators of comorbidities. These included: history of diabetes and cardiovascular disease; 

coinfection with Hepatitis B virus (HBV) as defined by the presence of hepatitis-B surface 

antigens (HBsAg) or e antigens (HBeAg); coinfection with Hepatitis C virus (HCV) as defined by 
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a positive HCV PCR; and hypertension as defined by the prescription of an antihypertensive 

treatment. The presence of symptoms of depression in the preceding week was assessed by a 

CES-D score above 17 for men and 23 for women, the optimal cut-off scores identified in the 

French population{Fuhrer, 1989 #46}. At each follow-up visitthe physician also reported 

hospitalizations having occurred since the last cohort visit,injectingdrug use (IDU) and alcohol 

consumption. 

Statistical analysis 

Analyses were restricted to participants who were of working age (i.e., <60 years) at 

baseline, whether they were employed, unemployed or inactive. Moreover, to be included 

participants had to have attended at least the month 12 visit at the cut-off point of 30 June 

2010. The risk of work cessation over time since enrolment among participants employed at 

baseline was estimated using the Kaplan-Meier method(1 minus Survival). Characteristics 

associated with the risk of work cessation were identified using univariate and multivariate Cox 

models. Both fixed and time-dependent variables were included in the models. Fixed variables 

included gender, age, migrant status, educational level, job status and HBV or HCV coinfection 

(as reported at baseline).Time-dependent variables included cohabiting partnership, disclosure 

of HIV serostatus,experience of HIV-related discrimination in the preceding year, stage B or C 

defining illness in the preceding 6 months, CD4 cell count, viral load, cART prescription, 

diabetes, hypertension, symptoms of depression in the preceding week and hospitalizationin 

the preceding 6 months. For all these time-dependent covariates, we considered the value 

reported at the preceding visit. In the univariate step, associations of sociodemographic, 

occupational, living conditions, health status and health behaviours characteristics with the 

risk of work cessation were measured. All variables associated with the risk of work cessation 

with a p-value<20% in univariate analysis were included in the multivariate model.  
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Statistical analyses were performed using SAS 9.2. 

 

Results 

Sample characteristics 

A total of 622 participants were included.Among them, 376 (60.4%) were employed at 

baseline and thus constituted the population at risk of employment loss in our study. As of 30 

June 2010, these 376 participants had been followed during a median time of 37.0 months 

(IQR 24.8 to 53.2) and had attended a median of 6 semi-annual scheduled outpatient visits 

after enrolment. Therefore, at the cut-off point time, all of them had attended the month 12 

(M12) visit, 327 had attended the M24 visit, 217 the M36 visit, 134 the M48 visit, 67 the M60 

visit and 20 the M72 visit. 

The 622 participants constituted a diversified sample of HIV-infected patients, with 

29.9%women and40.5% migrants (58.4% originating from sub-Saharan Africa). The majority 

had been HIV-infected through homo/bisexual (44.5%) or heterosexual (44.2%) contacts. Only 

5participants reported having ever used injectingdrugs. As shown in Table 1, women 

andmigrants were underrepresented in the subgroup of participants employed at the time of 

enrollment in the cohort (19.2 versus 46.3% and23.7 versus 66.3%, respectively). Compared to 

participants without employment, the 376 employed participants were also older (median age 

36 versus 33 years, respectively) and more educated (91.2% with more than elementary or 

middle school level versus 68.7%, respectively). In majority, they were employed as clerks or 

associate professionals or technicians (61.7%) and held a permanent salaried position (71.6%). 

In addition, compared toparticipantswithout employment, those employed at baseline were 

more likely to live with a partner (57.7% versus 51.2%, respectively) and to have disclosed their 
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HIV serostatus to their close circle of family, friends orcolleagues (78.7% versus 58.5%, 

respectively). Only a minority in both groups reported having ever experienced HIV-related 

discriminationat enrolment.  

Overall, median time between HIV diagnosis and the first cohort visit was 4.5 months (4.5 

and 4.3 months, respectively, among participants with and without employment at 

baseline).At their first visit, employed participants were significantly less likely than those 

without employmentto have full-blown AIDS (5.1% versus 10.6%, respectively),severe 

immunosuppression with a CD4 cell count of less than 200/mm3 (15.4% versus 23.2%, 

respectively) or a viral load higher than 5log10copies/mL (21.5% versus 29.8%, 

respectively).They were also less likely to have HBV or HCV coinfection (2.4% versus 8.9%, 

respectively) andsymptoms of depression (31.6% versus 42.7%, respectively).Overall, 32.6% of 

participants initiated cART within the 3 months following enrolment. 

Work cessation 

Overall, among the 376 participants employed at baseline, 67 stopped workingbefore they 

reached the age of 60 years: 58 became unemployed, 4 retired, 3 left on long-term sick leave, 

and 2 went back to training. Work cessation occurred after a median follow-up time of 20.3 

months (IQR 10.2 to 33.9). The cumulative probability of work cessation reached 5.4% (95% 

confidence interval [CI] [3.0 to 7.6%]) at M12, 14.1%[10.2 to 17.8%] at M24, 18.7%[13.9 to 

23.2%] at M36, 23.1%[17.3 to 28.5%] at M48 and 34.7%[24.0 to 43.9%] at M60.  

Among the 67 participants who experienced work cessation, 24 (35.8%) subsequently 

returned to work during follow-up. Return to work occurred within a median time of 11.5 

months (IQR 8.0 to 16.3) after cessation of the previous work. At the cut-off point time, 20 of 
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these 24 were still employed. Thus, of the 376 participants employed at baseline, a total of 47 

(12.5%) were still out of employmentat the end of follow-up.  

Factors associated with the risk of work cessation over time 

As shown in Table 2, in multivariate analysis the risk of work cessation was associated with 

individuals’ sociodemographic and occupational characteristics: participants aged 30-39 years 

had a higher risk of work cessation compared to those aged 40-49 years (adjusted Hazard Ratio 

[aHR] 3.1, 95% CI [1.5 to 6.5]). The risk of work cessation was also higherin participants with a 

primary level of education (aHR 2.6 [1.0 to 6.7]) and, to a lesser extent, in those with a 

technical education (aHR 2.1 [0.9 to 5.1]) compared to participants who attended college or 

university. In addition, job status was associated with the risk of work cessation, those being 

self-employed (aHR 6.1 [1.7to 21.7]), holding a temporary job contract (aHR 8.8 [3.1to 24.8]) or 

holding a permanent position in the private sector (aHR 2.8 [1.1 to 7.6]) experiencing a higher 

frequency of work cessation compared to those holding a permanent position in the public 

sector. Participants living on their own also tended to stop their work more frequently than 

those living with a partner (aHR 1.6 [0.9 to 2.9]). Women and migrants were at a higher risk of 

work cessation in univariate analysis; though, these associations were no longer significant 

after adjustment for educational level and employment status. 

Accounting for sociodemographic and occupational characteristics, the risk of work 

cessation was significantly higher among participants with diabetes (aHR 5.6 [1.7 to 18.5]) and 

among those with hypertension (aHR 3.1 [1.5 to 6.4]) compared to those free of these 

comorbidities. Symptoms of depression also tended to be associated with an increased risk of 

work cessation (aHR 1.7 [0.9 to 2.9]). In contrast, HIV disease severity, as measured either 

clinically (i.e. occurrence of a stage B or C defining illness in the preceding 6 months) or 

biologically (i.e. CD4 cell count <350/mm3 or viral load ≥5log10copies/mL), was not associated 
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with a significant increase in the risk of work cessation. Experience of HIV-related 

discrimination was not statistically associated with the risk of work cessation either, norwas 

cART prescription or hepatitis coinfection. 

Sensitivity analysis 

Predictors of work cessation may be different according to various factors including 

individuals’ willingness to maintain in employment and the type of work contract (permanent 

vs. temporary). To estimate the impact of these differences on our results we performed two 

sensitivity analyses: 1)censoring work cessations that are likely to have been chosen, i.e. those 

followed by a return to training or by retirement; 2) excluding individuals with a temporary job 

contract for whom work cessation was likely to result from the termination of their contract. In 

both analyses,diabetes and hypertension remained associated with an increased risk of work 

cessation. Furthermore, the associations between indicators of HIV disease severity and work 

cessation remained non-significant. 

 

Discussion 

HIV infection most often occurs in early adulthood, and the majority of HIV-infected 

individuals are of working age. Therefore, employment constitutes a major dimension in the 

life of HIV-infected people, and understanding the ways by which the disease interferes with 

employment may provide insights into strategies for limiting the burden of HIV disease for 

individuals and society.This requires the availability of longitudinal datasets documenting both 

clinical, biological and socio-occupational aspects. Information on socio-occupational 

characteristics are generally not routinely collected in hospital databases;as a result,studies on 

the impact of HIV infectionon employment have remained limited in the recent period, despite 
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the dramatic changes having occurred regarding the course of the disease.To our knowledge, 

our study is the first to prospectively document this major issue in the current context of 

sustained use of cART. 

Our results provide evidence for the existence of a phenomenon of work cessation starting 

from the very first months following HIV diagnosis and persisting during the five subsequent 

years in the current context in France, suggesting substantial social and economic 

consequences for patients, employers and society. Accounting for individuals’ 

sociodemographic and occupational characteristics, HIV disease advancement and treatment, 

and self-reported experience of HIV-related discrimination do not appear to be significant 

predictorsof work cessation. In contrast, comorbidities frequently associated with HIV disease 

including diabetes, hypertension and depression substantially affect the chances of 

maintaining in employment during the course of HIV infection.  

The ANRS-COPANA cohort constitutes a unique source of information to appropriately 

investigate the social aspects of HIV infection. Indeed, information collected prospectivelyfrom 

the early time of HIV diagnosis includes detailed data both on social, occupational and health 

characteristics. In addition, the cohort is made of a diversified sample of HIV-infected patients: 

overall, women account for 30% of the participants, migrants (mostly from Sub-Saharan Africa) 

for 41%, and MSM for 64%. Such diversity suggests that the ANRS-COPANA cohort provides 

insights into the situation of the different socially contrasted subgroups of patients 

encountered in France as in many other European settings. The employment rate at baseline in 

the whole cohort (62.9%) was close to the rate of 59.3% estimated among peoplediagnosed 

HIV-infected in France in 1994-2003 inthe ANRS-VESPA survey [28], suggesting that the study 

population also provides a good reflect of the employment situationof HIV-infected people in 

France.The longitudinal design of the ANRS-COPANA cohort allowed us to consider covariates 
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as time-dependent variables, thus accounting for underlying dynamic processes. Covariates 

were systematically measured previouswork cessation (at baseline or at the time of the 

preceding visit), suggesting that the associations we show are unlikely to reflect reverse 

causality or contemporaneity. However, it must be acknowledged that, as in any single 

observational study, causality cannot definitely be established. 

Our results indicate that the risk of work cessation during the course of HIV infection has 

remained substantial in the recent period in France, withmore than one third (34.7%) of 

patients having ended the job they held at the time of HIV diagnosis after five years. A 

previous study showed that in France, employment rate was lower in HIV-infected people than 

in the general population, probably as a result of decreased chances of maintaining in 

employment for the former[28]. In the present study the extent to which therate of work 

cessation washigher than in the general population, reflecting the overall burden of HIV 

infection on work cessation, could not be examined. Only a formal comparison to the 

frequency of work cessation during the same time period in HIV-uninfected people with 

comparable positions on the labor market would allow the quantification of this burden.  

Although substantial, the rate of work cessation in our study appears lower than reported 

earlier in the cART era in France. Indeed, in our study 12.5% of patients initially employed were 

out of employmentalmost 3 years after HIV diagnosis;this proportion was twice higher (25.0%) 

among participantsof the ANRS-PRIMO cohort employed at the time of enrolment in 1996-

2002, although they had been enrolled an earlier stage of the disease, i.e. primary HIV 

infection, andfollowed during a shorter time (2.5 years in median) [21].In addition, data from 

the ANRS-VESPA survey showed that among people diagnosed HIV-infected in France in 1996-

2002 while they were employed, 32.4%had lost their employment 4 years later [22]. Some 

cases of work cessation might have been underreported in the ANRS-COPANA database. This is 
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particularly the case forepisodes of work cessation occurred early in the course of HIV 

infection, i.e. previous enrolment in the cohort, andfor those of short duration. However, 

similar sources of underestimation might have biased estimates of work cessation rates in 

previous studies as well; thus, the lower frequency of work cessation we report is likely to 

reflect an actual decreasing burden of HIV disease on work cessation with the sustained use of 

cART. 

Our results do not provide evidence for a significant role of HIV-related characteristics on 

the risk of work cessation in the current context in France. This finding is consistent with a 

recent study showing that employment status was not associated with the level of CD4 cell 

count among HIV-infected outpatients followed in 2008-2009 in the UK [29]. In contrast, HIV 

disease severity and reported experience of HIV-related discrimination were found to be 

significant predictors of work cessation earlier in the cART era [21-24]. Such a discrepancy is 

likely to reflect changing barriers and attitudes to continued employment during the course of 

HIV disease in the most recent period. Of note, in the present study we focused on the 

termination of the job held at the time of enrolment in the cohort. Thus, our results pertain to 

HIV-infected patients employed at the time of HIV diagnosis, a subgroup more privileged than 

those out of employment as regard to position on the labor market (i.e., more likely to be 

middle-aged educated French-native men), HIV disease severity and comorbidity.Althoughwe 

did not find any significant role of HIV diseasecharacteristics on the risk of work cessation in 

this specificsubgroup of patients employed at baseline, the existence of a significant impact of 

these characteristicson employment status of patients unemployed at the time of HIV 

diagnosis cannot be ruled out. Future studies need to investigate the determinants of access to 

and maintain in employment during the course of HIV disease among patients unemployed at 

the time of HIV diagnosis. 
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Physical and mental health impairments related to longstanding illnesses such as 

cardiovascular disease, diabetes or depression are known to be significant predictors of 

unemployment in the general population [19, 20, 30, 31]. In a previous study, such chronic 

conditions have also been found to weight on the chances of maintaining in employment 

among HIV-infected people, independently of HIV disease characteristics [21]. Here we found 

that unlike HIV disease severity and reported experience of HIV-related discrimination, 

comorbidities including diabetes, hypertension and symptoms of depression were associated 

with an increased risk of work cessation during the course of HIV infection. This suggests that 

comorbidities constitute major barriers to continued employment among HIV-infected 

peoplein the current context in France,. 

Employment discontinuation during the course of HIV infection may result from various 

pathways. Physical and mental functioning, workplace discrimination, difficulties to combine 

job demands in addition to disease management may directly weight on the chances of 

maintaining in employment, resulting in involuntary work cessations. Such involuntary work 

cessations may also result from non-health-related factors, e.g. the termination of a temporary 

work contract.On the other hand, employment discontinuation may result from a reasoned 

choice of leaving employment, e.g.for people who wish to go back to training or to retire or for 

thosewho can afford to live on their partner’s (or other supportive person’s) income. In our 

study, back to training and retirement only accounted for 6 of the 67 work cessations; 

furthermore, living with a partner tended to be associated with a decreased risk of work 

cessation. Thissuggeststhat this phenomenon ofplanned work cessation is probably limited. 

Moreover, sensitivity analyses showed that the burden of HIV-related characteristics and 

comorbidities on the chances of maintaining in employment remained unchanged when 

potentially planned work cessations were censored andindividuals with a temporary work 

contract were excluded, thus supporting our results. 
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In conclusion, the present study provides evidence that the risk of work cessation during 

the course of HIV infection has remained substantial in the most recent period in France. Social 

and economic consequences for patients, employers and society are likely to be important and 

should be addressed at different levels including clinical settings, employers and social 

workers. A particular attention should be paid to prevent HIV-infected patients affected by 

comorbidities from leaving employment.
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Table 1 – Baseline characteristics of participants with and without employment at the time of enrollment 
in the cohort 

              Employment status at baseline  

 
 

With 
Employment 

 
Without 

Employment 
 

 (N=376)  (N=246) pa 

        #    %        #    %  

Age  <30 years  82 21.8  82 33.3 <0.01 
30-39 years  149 39.6  103 41.9  
40-49 years  104 27.7  40 16.3  
50-59 years  41 10.9  21 8.5  

Women   72 19.2  114 46.3 <0.01 

Migrants  89 23.7  163 66.3 <0.01 

Educational level Elementary or Middle school  33 8.8  77 31.3 <0.01 
Trade school  82 21.8  32 13.0  

High school  75 20.0  49 19.9  
College or University  181 48.1  81 32.9  

Missing  5 1.3  7 2.9  

Occupational grade Managers, Craftsmen  22 5.9  -  -  -  
Executive  56 14.9  -  -   

Associate professionals or technicians  103 27.4  -  -   
Clerks   129 34.3  -  -   

Manual workers, Farmers  64 17.1  -  -   
Missing  2 0.5  -  -   

Job status Self-employed  34 9.0  -  -  -  
Permanent contract, public sector  86 22.9  -  -   

Permanent contract, private sector  183 48.7  -  -   
Temporary contract  73 19.4  -  -   

Cohabiting partnership  217 57.7  126 51.2 <0.01 

HIV status kept secret  80 21.3  102 41.5 <0.01 

Experience of HIV-related discrimination  29 7.7  25 10.2 0.29 

Clinical stage A  337 89.6  212 86.2 0.02 
B  19 5.1  8 3.3  
C  19 5.1  26 10.6  

CD4 cell count (/mm3) <200  58 15.4  57 23.2 <0.01 
200-349  78 20.7  66 26.8  
350-499  117 31.1  55 22.4  

≥500  123 32.7  68 27.6  

Viral load (log10copies/mL) <5  293 78.6  172 70.2 0.02 
≥5  80 21.5  73 29.8  

HBV or HCV coinfection  9 2.4  22 8.9 <0.01 

Diabetes  8 2.1  3 1.2 0.54 

Hypertension  26 6.9  14 5.7 0.54 

Symptomsof depressionb  119 31.6  105 42.7 <0.01 

a
 Chi

2
 test or Fisher’s exact test as appropriate 

b
CES-D score above 17 for men and 23 for women 
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Table 2 – Characteristics associated with the risk of work cessation among the 376 participants employed at baseline 

 
# with work 

cessation 
 Univariate  Multivariate a 

 HR [95% CI]  HR [95% CI] p 

Gender b Women 19  1.7 [1.0-2.9]  1.1 [0.6-2.2] 0.77 
 Men 48  1  1 - 

Age b <30 years 11  1.2 [0.5-2.5]  1.8 [0.7-4.5] 0.22 
30-39 years 32  1.8 [0.9-3.3]  3.1 [1.5-6.5] 0.003 
40-49 years 14  1  1 - 
50-59 years 10  2.5 [1.1-5.5]  1.9 [0.8-4.7] 0.14 

Migrant b Yes 24  1.9 [1.1-3.1]  1.3 [0.6-2.6] 0.48 
No 43  1  1 - 

Educational level b Primary school 11  2.6 [1.3-5.3]  2.6 [1.0-6.7] 0.05 
Trade school 15  1.4 [0.7-2.5]  2.1 [0.9-5.1] 0.08 

High school 14  1.4 [0.7-2.6]  1.3 [0.6-2.9] 0.45 
College or University 27  1  1 - 

Missing 0  -  - - 

Job status b Self-employed 9  5.2 [1.8-15.6]  6.1 [1.7-21.7] 0.005 
Permanent contract, public sector 5  1  1 - 

Permanent contract, private sector 26  2.4 [0.9-6.2]  2.8 [1.1-7.6] 0.04 
Temporary contract 27  8.1 [3.1-21.1]  8.8 [3.1-24.8] <0.001 

Cohabiting partnership c No 35  1.7 [1.0-2.7]  1.6 [0.9-2.9] 0.09 
Yes 30  1  1 - 

Missing 2  0.8 [0.2-3.6]  0.9 [0.2-3.9] 0.89 

HIV status kept secret c Yes 15  2.7 [1.5-5.0]  1.6 [0.8-3.4] 0.21 
No 52  1  1 - 

Experience of HIV-related 
discriminationin the preceding year

 c 
Yes 8  1.7 [0.8-3.6]  1.6 [0.7-3.6] 0.26 
No 59  1  1 - 

Stage B or C defining illness 
in the preceding 6 months

 c 
Yes 4  2.2 [0.8-6.2]  1.3 [0.4-4.3] 0.67 
No 63  1  1 - 

CD4 cell count c <350/mm3 22  1.4 [0.8-2.3]  1.4 [0.8-2.4] 0.24 
≥350/mm3 45  1  1 - 

Viral load (log10 copies/mL) c ≥5 6  1.1 [0.5-2.7]  - - 
<5 61  1  - - 

Prescription of cART c Yes 28  0.8 [0.5-1.3]  - - 
No 39  1  - - 

HBV or HCV coinfection b Yes 1  1.3 [0.2-9.8]  - - 
No 66  1  - - 

Diabetes c Yes 4  4.3 [1.6-11.9]  5.6 [1.7-18.5] 0.005 
No 63  1  1 - 

Hypertension c Yes 14  2.4 [1.3-4.4]  3.1 [1.5-6.4] 0.002 
No 53  1  1 - 

Symptoms of depressionin 
the preceding week

 c d 
Yes 23  1.5 [0.9-2.5]  1.7 [0.9-2.9] 0.07 
No 44  1  1 - 

Hospitalization in the preceding 6 months
 c Yes 7  2.2 [1.0-4.9]  1.1 [0.4-2.9] 0.84 

 No 60  1  1 - 

HR Hazard Ratio; CI Confidence Interval 
a
 Cox modeladjusted for gender, age, migrant status, educational level, job status,cohabiting partnership, HIV-related discrimination, stage B or 

C defining illness, CD4 cell count, diabetes, hypertension, symptoms of depression and hospitalization 
b
As reported at baseline(fixed) 

c
As reported at the preceding visit(time-dependent) 

d
CES-D score above 17 for men and 23 for women 
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Appendix: Members of the ANRS COPANA Cohort Study Group 

Christine Rouzioux and Véronique Avettand-Fenoël, Service de Virologie, and Olivier Lortholary, Jean-Paul 
Viard, Ségolène Boucly, Aline Maignan and Claudine Duvivier, Service des Maladies Infectieuses, AP-HP, 
Hôpital Necker, F-75015, Paris, France; 

Rodolphe Thiébaut, INSERM U897, F-33076, Bordeaux, France;  

Laurence Meyer, FaroudyBoufassa, Marie-Aline Charles, Rosemary Dray-Spira, Camille Legeai, Valentin 
Amon, Nacera Benammar and RemonieSeng, Centre de Recherche en Epidémiologie et Santé des 
Populations (CESP), INSERM U1018, F-94807, Villejuif and F-94270, Le Kremlin-Bicêtre, France;  

Gilles Pialoux, Laurence Slama, Philippe Bonnard, Catherine Chakvetadze and Thomas L’Yavanc, Service des 
Maladies Infectieuses; Jacqueline Capeau, Corinne Vigouroux, Soraya Fellahi and Jean-Philippe Bastard, 
Service de Biochimie et Hormonologie, AP-HP, Hôpital Tenon, F-75020, Paris, France; 

Eric Oksenhendler, Laurence Gérard, Jean-François Bourge and Véronique Bajzik, Service 
d’Immunopathologie Clinique; Daniel Séréni, Caroline Lascoux-Combe, Claire Pintado, Olivier Taulera, Le Van 
Dien and Jeannine Delgado, Service de Médecine Interne, AP-HP, Hôpital Saint-Louis, F-75010, Paris, France; 

Jean-Michel Molina, Thierry Saint-Marc, Samuel Ferret and Juliette Pavie, Service des Maladies Infectieuses, 
AP-HP, Hôpital Saint-Louis and Université Diderot Paris 7, F-75010, Paris, France;  

Jean-François Bergmann, Agathe Rami and MaguyParrinello, Service de Médecine A, AP-HP, Hôpital 
Lariboisière, F-75010, Paris, France; 

Pierre-Marie Girard, Bénédicte Lefebvre, Chérif Boudraa, Bilguissa Diallo and Catherine Lupin, Service des 
Maladies Infectieuses, AP-HP, Hôpital Saint-Antoine, F-75012, Paris, France; 

Serge Herson, Anne Simon and Nadia Edeb, Service de Médecine Interne, AP-HP, Groupe Hospitalier Pitié-
Salpêtrière, F-75013, Paris, France; 

Dominique Salmon-Céron, Loïc Guillevin, TassaditTahi and Marie Pierre Pietri, Service de Médecine Interne 
2, AP-HP, Hôpital Cochin, F-75014, Paris, France; 

Laurence Weiss, Delphine Tisne-Dessus and Christelle Jalbert, Service d’Immunologie Clinique, AP-HP, 
Hôpital Européen Georges Pompidou, F-75015, Paris, France; 

Patrick Yeni, Sophie Matheron,GolrizPahlavan, Bao Phung, Nadia El-Alami Talbi, ZahiaRamani, Giovanna 
Catalano and Cindy Godard, Service des Maladies Infectieuses, AP-HP, Hôpital Bichat, F-75018, Paris, France; 

François Boué, Véronique Chambrin, Dominique Bornarel, Hélène Schoen, Service de Médecine, AP-HP, 
Hôpital Antoine-Béclère, F-92141, Clamart, France; 

Robert Carlier, Service de Radiologie et Imagerie Médicale, AP-HP, Hôpital Raymond-Poincaré, F-92380, 
Garches, France; 

Bruno Fantin, Agnès Uludag and Caroline Poder, Service de Médecine Interne, AP-HP, Hôpital Beaujon, F-
92110, Paris, France; 

Robin Dhote, Michelle Bentata and Patricia Honoré, Unité Sida, Olivier Bouchaud and Xuan Tuyet, Service 
des Maladies Infectieuses et Tropicales, AP-HP, Hôpital Avicenne, F-93009, Bobigny, France; 

Jean-François Delfraissy, Cécile GoujardFabrice Chaix and Marie-Thérèse Rannou, Service de Médecine 
Interne, AP-HP, Hôpital de Bicêtre, F-94275, Le Kremlin-Bicêtre, France; 

Yves Levy, Alain Sobel and Cécile Dumont, Service d’Immunologie Clinique, AP-HP, Hôpital Henri Mondor, F-
94010, Créteil, France; 

André Cabié, Sylvie Abel, Sandrine Pierre-François and Véronique Beaujolais, Hôpital Pierre Zobda-Quitman, 
F-97261, Fort-de-France, Martinique, France; 

Isabelle Poizot-Martin, Olivia Zaegel-Faucher and Caroline Debreux, CISIH, Hôpital Sainte Marguerite ; 
Jacques Moreau, Saadia Mokhtari and Evelyne Van Der Gheynst, Service des Maladies Infectieuses, Hôpital 
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Nord, F-13000, Marseille, France; 

Marie-Christine Thiebaut-Drobacheff and Adeline Foltzer, Service de Dermatologie, Hôpital Saint-Jacques ; 
Bruno Hoen, Jean-François Faucher, Service des Maladies Infectieuses, Hôpital Saint-Jacques ; Helder Gil, 
Service de Médecine Interne, Hôpital Minjoz, F-25000, Besançon, France; 

Michel Dupon, Jean-Marie Ragnaud, and Isabelle Raymond, Services des Maladies infectieuses A et B, 
Hôpital Pellegrin; Philippe Morlat, Isabelle Louis and MojganHessamfar, Hôpital Saint-André, F-33000, 
Bordeaux, France; 

Jacques Reynes, Vincent Baillat, Corinne Merle De Boever and Christine Tramoni, CHRU, F-34295, 
Montpellier, France; 

Antoine Soufflet, Patrick Guadagnin, Frédéric Bastides,  Patrick Choutet and Louis Bernard, Service des 
Maladies Infectieuses, Hôpital Bretonneau, F-37000, Tours, France; 

François Raffi, Olivier Mounoury, Véronique Reliquet, Delphine Brosseau and Hervé Hue, Hôpital Hôtel Dieu, 
F-44000, Nantes, France; 

Thierry May, Simone Wassoumbou, Mireille Stenzel and Marie-Pierre Bouillon, Service des Maladies 
infectieuses, Hôpital Brabois, CHU de Nancy, F-54511, Vandoeuvre-les-Nancy, France; 

YazdanYazdanpanah, Thomas Huleux, Emmanuelle Aïssi and Simona Pavel, Service des Maladies 
Infectieuses, Hôpital Gustave Dron, F-59000, Tourcoing, France; 

David Rey, Christine Cheneau, Patricia Fischer, MarialuisaPartisani, Le Trait d'Union Centre de Soins de 
l'Infection par le VIH, NHC, Hôpital Civil, F-67000, Strasbourg, France; 

Gilles Blaison,  MahsaMohseniZadeh, Martin Martinot and Anne Pachart, Hôpital Pasteur, F-68000, Colmar, 
France; 

François Jeanblanc and Jean-Louis Touraine, Service d’Immunologie, Hôpital Edouard Herriot ; Christian 
Trépo, Patrick Miailhes, Koffi Kouadjo, Valérie Thoirain and Corinne Brochier, Service d’Hépato-gastro-
entérologie, Hôpital Hôtel-Dieu, F-69000, Lyon, France; 

Philippe Perré, Sophie Leautez, Jean Luc Esnault and Isabelle Suaud, Service de Médecine Interne, Centre 
Hospitalier Départemental, F-85000, La Roche sur Yon, France. 
 


