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Abstract

Background

Despite improved health, unemployment has increased among people living with HIV

(PlwHIV) over the last decade. However, since the economic recession of 2008, unemploy-

ment also increased in the French general population. This paper aimed to determine if the

increase in the unemployment rate in the HIV population was higher than that in the French

general population.

Methods

We used data from the ANRS-Vespa study, a repeated cross-sectional survey among two

national representative samples of PlwHIV followed at hospitals in France in 2003 and

2011. We compared employment and unemployment rates between HIV-infected people

(overall and according to period of HIV diagnosis) and the French general population in

2003 and 2011, using multivariate Poisson regressions adjusted for individual sociodemo-

graphic characteristics.

Results

The employment rate among PlwHIV was consistently lower than that in the general popu-

lation in 2003 and 2011. In contrast, there was a trend of an increasing unemployment rate

difference between PlwHIV and the general population: PlwHIV’s unemployment rate was

1.48 (95% confidence interval [CI]: 1.16–1.90) times higher than that of the general popula-

tion in 2003, versus 1.62 (95% CI: 1.34–1.96) times higher in 2011. This unemployment

rate difference was the highest for PlwHIV diagnosed in or after 2008 (adjusted prevalence

rate ratio: 2.06; 95% CI: 1.59–2.67).
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Hépatites Virales). Margot Annequin is the recipient

of a PhD grant from the EHESP (École des Hautes
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Conclusions

These results suggest that in time of economic recession, an increasing proportion of

PlwHIV may be excluded from the labor market although they are willing to re-enter it. This

constitutes a major issue relative to social consequences of chronic disease.

Introduction

Work and its absence are major determinants of individuals’ living condition by providing
them–or lacking—with financial support, social status and identity[1]. Employment status and
health are also intertwined processes[2]: working conditions and organization are major social
determinant of health for those employed [3]; while unemployment has also been shown to
cause a deterioration of health for those unemployed[4]. Furthermore, health-related selection
operates at entry on the labor market for chronically ill individuals, marginalizing their partici-
pation in the labor market[5–7].

Regarding HIV-infection, studies conducted in various Western countries in the early 2000s
provided evidence that, early in the combination antiretroviral therapy (cART) era, HIV infec-
tion negatively affected an individual’s chances of accessing, maintaining or returning to employ-
ment[8–12]. Disease severity and HIV-related discrimination were found to be the mechanisms
at play in the negative effect of HIV-infection on employment [13], and this effect was shown to
occur as early as the first few months following HIV diagnosis [14]. In addition, as in the general
population, PlwHIV’s position in the labor market is also determined by sociodemographic char-
acteristics of individuals such as age, sex, education or country of citizenship [11,15].

Major advances in treatment over the past decade have resulted in an increased life expectancy
for HIV-positive individuals and a reduction in treatment side effects [16,17]. Initial treatments
and their subsequent improvements have reframed HIV as a chronic disease, a ‘manageable’ dis-
ease [18]. In addition to PlwHIV’s aging, in the past decade, changes in the HIV epidemic in
Europe have resulted in an increasing proportion of women and individuals originating from a
country of Sub-Saharan Africa among the HIV population[19,20]. Notwithstanding these
changes, HIV still predominantly affects a population which is mostly of working age.

Despite the improved health of PlwHIV, the unemployment rate has increased in the past
decade in France among PlwHIV [21]. Furthermore, individuals diagnosed in the most recent
years were shown to be at a higher risk for job loss and to have less of a chance of re-entering
the labor market than those diagnosed in the early 2000s [21]. Nevertheless, it has not been
determined whether this increase in unemployment is similar to that reported in the general
population. Indeed France, like other European countries, faces an increase of unemployment
since the economic crisis of 2008, so it is not clear if HIV-infection has worsened or moderated
the impact of the economic crisis on the employment situation of HIV-infected individuals.

This paper aimed to determine if the increase in the unemployment rate in the French HIV
population was higher than that in the French general population, overall and according to
period of HIV-diagnosis.

Materials and Methods

Data sources

We used data from a large repeated cross-sectional study conducted in 2003 (n = 2 942) and
2011(n = 3 022). The ANRS-Vespa study [VIH, enquête sur les personnes atteintes—HIV, sur-
vey on people living with HIV] was a repeated cross-sectional survey conducted among two
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large, nationally representative samples of HIV-infected people followed at hospitals in France
in 2003 and 2011, with the primary aim of assessing the various dimensions of the socioeco-
nomic conditions and health of PlwHIV in France. Full details regarding the study design are
available elsewhere[22,23].

Briefly, the surveys were conducted among random samples of hospital outpatients aged 18
or older who had a diagnosis of an HIV-infection for at least 6 months and who were either
French citizens or immigrants having lived in France for at least 6 months. In both surveys,
participants answered a standardized questionnaire in French, on socioeconomic status, living
conditions, health status and healthcare use, which was administered face-to-face by a trained
interviewer. A number of key questions were kept with the same wording between ANRS-Ve-
spa1 and ANRS-Vespa2 surveys in order to conduct comparison. The ANRS-Vespa1 survey
was conducted between December 2002 and September 2003 among 2932 PlwHIV recruited in
73 hospital departments in mainland France. The ANRS-Vespa2 survey was conducted
between April 2011 and January 2012 among 3022 PlwHIV recruited in 73 hospital depart-
ments in mainland France, using a similar design. In both surveys and each participating hos-
pital department, a sample of eligible patients (5080 in 2003 and 5617 in 2011), randomly
selected according to the order of their appointment, were invited to participate by their physi-
cian[22]. In the ANRS-Vespa1 and ANRS-Vespa2 studies, after having being informed of the
survey by their physician, eligible patients who agreed to participate signed a letter of informed
consent in duplicate. Among eligible patients, 1767 in 2003 and 2217 in 2011 declined to par-
ticipate. Both in 2003 and in 2011, non-participants were more likely than participants to have
been HIV-infected through a way other than homo/bisexual contacts, to be employed at the
time of the study and to have an impaired immunological status (CD4 cell count<500/mm3).
In addition, in 2011 non-participants were more likely than participants to be non-French citi-
zens. In both surveys data were weighted to account for the sampling design and participation
bias. Details regarding the weighting procedure are provided elsewhere [22]. Both surveys
received approval from the French Advisory Committee on Information Processing in Material
Research in the Field of Health (CCTIRS) and met the ethical requirements of the French
National Commission for Computing and Liberties (CNIL).

Information on the general population were obtained from the French Labor Survey, which is
conducted each year by the National Institute of Statistics and Economic Studies (INSEE) among
a national representative sample of individuals who live in private households[24]. Estimates are
generalizable to residents in private households within the French metropolitan territory [25].For
the present analyses, we used data form the 2003 (n = 281 541) and 2011 (n = 426 597) surveys.

Measures

Employment status at the time of the interview was documented for all the participants, using
similar questions in both surveys. In line with the International Labor Organization’s defini-
tion, employment status was categorized in two steps. First, participants were considered
employed if they reported having a job (either paid or voluntary), regardless of their occupa-
tional status (self-employed or employed) and working hours (full time/part time), or if they
had been on sick leave for less than 6 months. Next, the participants who were not employed
were categorized as unemployed if they were available to work and reported having actively
sought work within the previous 3 months. Otherwise, individuals not at work and not unem-
ployed were categorized as inactive, including students, retirees, people on disability, and those
with family responsibilities.

Data on sociodemographic characteristics, including age, sex, citizenship, educational level
and household composition, were collected in both surveys. The following indicators were
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collected using the same sets of questions: age, which was categorized in three groups of
approximately the same size according to the distribution of age of PlwHIV in 2011 (25–39,
40–49 and 50–64 years); citizenship, also categorized into three groups (French, sub-Saharan
African countries and other) considering that foreign citizens from other regions that Sub-
Saharan Africa account for a minority and heterogeneous group of PlwHIV in France; educa-
tional level, which was the highest attained level of education in Vespa1-2003 and the highest
degree obtained in Vespa2-2011, and which was dichotomized as low (primary or secondary
education in Vespa1-2003; high school diploma or lower in Vespa2-2011) or high (higher edu-
cation in Vespa1-2003; tertiary degree in Vespa2-2011); and household composition, which
was categorized into five groups (single with no children; single with children; cohabiting part-
ner, no children; cohabiting partner with children; and other cohabiting adults).

Information pertaining to discrimination was available only in the Vespa2-2011 survey,
which asked about workplace discrimination during the previous two years (yes/no) and dis-
crimination in job-seeking (yes/no). Details on the definition of the discrimination variables
are provided elsewhere[26].

Statistical Analysis

The study population included HIV and non-HIV individuals of working age (25–64 years) at
the time of the survey. Only HIV-individuals who had been diagnosed with HIV-infection in
or after 1996, i.e., when cART was available, were included. Individuals with missing informa-
tion for variables with< 1% missing values were excluded.

Differences in employment and unemployment rates between the general population and
HIV-population were measured using adjusted prevalence rate ratios (aPRRs) comparing over-
all employment and unemployment rates between HIV-infected individuals and the general
population in 2003 and 2011. Because our interest was to assess if the increase of unemploy-
ment rate in the HIV population was of same magnitude to that of the general population we
ran different models to compare the probability of being employed (vs. unemployed and inac-
tive) and unemployed (vs. employed or inactive) in the HIV population versus the general pop-
ulation. Prevalence rate ratio were computed with multivariate Poisson regression models with
a robust variance estimator [27]. We estimated the parameters for 2003 and 2011 with Eq 1
below:

Yit ¼ b0 þ b1HIVit þ x0b2Xit þ εit ðeq 1Þ

The units of observation are individuals (i) in years (t) 2003 or 2011. Where Y is the out-
come (employment or unemployment); HIV represents a variable that equals 0 for the general
population and 1 for the HIV population; X represents a vector of control variables (age, sex,
citizenship and household composition) and ε residual error.

In a second step to investigate changes over time and to determine whether the differences
in unemployment and employment rates between the populations were different in 2003 and
2011, we estimated the previous model adding an interaction term with Eq 2.

Yi ¼ b0 þ b1HIVi þ b2yeari þ b3HIVi � yeari þ x0b4Xi þ εi ðeq 2Þ

Where Y is the outcome, HIV represents a variable that takes 0 for general population and 1
for HIV population; year takes 0 for survey year 2003 and 1 for survey year 2011, and HIV�-
year is an interaction term between type of population (general population vs. HIV population)
and survey years (2003 vs. 2011). X represents a vector of control variables (age, sex, citizenship
and household composition) and ε residual error. The p-value of the interaction term deter-
mines if the magnitude of the difference of unemployment rate between the HIV population
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and general population is different in 2003 and 2011. Table 2 reports the aPRR for the variable
HIV of Eq 1 for 2003 and 2011 and the aPRR of control variables are those from Eq 2.

To investigate differences according to the period of HIV diagnosis, PlwHIV included in the
Vespa2-2011 study were categorized into three subgroups based on individuals’ date of HIV
diagnosis as reported in their medical record: PlwHIV diagnosed in 1996–2003, i.e. during the
early era of combined antiretroviral treatment; PlwHIV diagnosed in 2004–2007; and PlwHIV
diagnosed in 2008–2011, i.e. during the first years of economic recession in France. In a model
restricted to data collected in 2011, we compared the probability of being unemployed between
each of these three subgroups of PlwHIV and the general population, controlling for sociode-
mographic characteristics. Wald tests were then used to compare the magnitude of the differ-
ence in unemployment rates between PlwHIV and the general population across the three
subgroups of PlwHIV.

The choice of controlling variables was guided by the need to take into account major socio-
demographic differences between survey populations and major determinants of employment
situation. However, the choice was restricted in that they needed to be common to both the
Vespa and the Labor Force Survey datasets. This resulted in models adjusted for sex, age, citi-
zenship, educational level and household composition. Sex was introduced as a control variable
because figures show a weaker participation of women in the labor market, due in part to their
more recent incorporation into the French labor market. Young individuals are disadvantaged
compared to older individuals due to inferior work experiences. Higher level of education
increases chances of being employed due to higher qualifications. French citizens are also better
integrated compared to non-nationals partly due to restriction according to citizenship on
labor market and to discrimination; and single individuals are less integrated into the labor
market, especially singles with children due to difficulties of conciliation between work and
family lives.

Finally, sensitivity analyses were conducted to estimate the extent to which differences in
the proportion and characteristics of African nationals between PlwHIV and the general popu-
lation may explain our findings: 1) We adjusted the models for immigrant status rather than
citizenships, as foreign citizenship can be a proxy of a more recent immigration; and 2) We
restricted the analysis to French citizens.

All the analyses were performed using Stata 121 (Stata Corporation, College Station, TX)
and accounted for the complex sampling design and the data weighting so that the estimates
are representative of the entire population of HIV-infected individuals followed at hospitals in
France.

Results

Characteristics of population

Three out of a total of 2 676 participants (1 010 participants in Vespa1-2003 and 1 666 partici-
pants in Vespa2-2011) who were of working age at the time of the interview and who had been
diagnosed with HIV-infection in or after 1996 were excluded because of missing data on their
educational level. The sample of the general population included 175 648 and 265 697 individ-
uals in 2003 and 2011, aged between 25 and 64 years old.

Compared to the general population (Table 1), in 2003 and 2011, PlwHIV were more
frequently men (67.9% and 62.2% versus 49.1% and 48.9%), were more often living alone
(37.7% and 37.1% versus 12.8% and 15.6%) and more often had sub-Saharan citizenship
(22.9% and 31.1% versus 0.7% and 0.9%). In 2003, they were younger than the general pop-
ulation (median age: 39 versus 43), and in 2011, they were of similar age (median age: 43
versus 45).
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Among PlwHIV, over the last decade, men who have sex with men accounted for 37.2% and
35.6% of the study population in 2003 and 2011, respectively, while former or current injection
drug users accounted for 5.5% and 4.1% respectively. The median age was 39 years in 2003 and
43 years in 2011. In 2003, the median time since diagnosis was 3.8 years, while in 2011, it was
7.4 years. The proportion of the participants being treated was 74.4% in 2003 and 87.3% in
2011.

Among the 2011 PlwHIV, those diagnosed in or after 2008 were younger (54.5% of those
diagnosed between 2008 and 2011, 41.1% of those diagnosed between 2004 and 2007, and
22.4% of those diagnosed between 1996 and 2003 were 25 to 39 years old) and more often had
sub-Saharan citizenship (respectively, 36.4% versus 36.0% and 25.9%)

Employment and unemployment rates

On the subject of employment (Fig 1), in 2003, 60.9% of PlwHIV were employed versus 71.9%
of the general population (absolute difference: -11.0%, p-value:<0.001). In 2011, 59.5% of
PlwHIV were employed versus 71.6% of the general population (absolute difference: -12.1%, p-
value:<0.001). Details of employment rates according to sociodemographic characteristics are
provided as supplementary information (Table A in S1 File).

Table 1. Participants’ sociodemographic determinants of labor market position in 2003 and 2011 across people living with HIV and the French

general population.

2003 2011

PlwHIV General Pop P-value** PlwHIV General Pop P-value**

(N = 1 010) (N = 175 648) (N = 1 663) (N = 265 697)

%* %* %* %*

Sex <0.001 <0.001

Male 67.9 49.1 62.2 48.9

Female 32.1 50.9 37.8 51.1

Educational level 0.109 0.658

High 31.1 28.6 29.1 29.7

Low 68.9 71.4 70.9 70.3

Country of citizenship <0.001 <0.001

Sub-Saharan Africa 22.9 0.7 31.1 0.9

Other 9.9 5.8 6.5 6.2

France 67.2 93.5 62.3 92.9

Age (years) <0.001 <0.001

25–39 52.4 39.6 35.0 36.2

40–49 29.5 27.2 35.9 26.5

50–64 18.1 33.1 29.1 37.3

Household composition <0.001 <0.001

Single with no children 37.7 12.8 37.1 15.6

Single with children 9.6 6.9 11.7 7.6

Cohabiting partner with children 16.3 50.8 17.2 47.1

Cohabiting partner, no children 23.9 25.9 23.2 26.5

Other cohabiting adults 12.4 3.5 10.9 3.1

PlwHIV, People living with HIV; General Pop, French general population

* Weighted percentages

**χ2 test of comparison across people living with HIV and general population in 2003 and 2011

doi:10.1371/journal.pone.0165634.t001
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With regards to unemployment, in 2003, 12.6% of PlwHIV were unemployed versus 5.7%
of the general population (absolute difference: +6.9%, p-value:<0.001). In 2011, 15.9% of
PlwHIV were unemployed versus 6.1% of the general population (absolute difference: +9.7%,
p-value:<0.001). Among PlwHIV in 2011, those most recently diagnosed had a higher rate of
unemployment than those diagnosed earlier (22.7% of those diagnosed in or after 2008, 16.4%
of those diagnosed between 2004 and 2007, and 12.6% of those diagnosed between 1996 and
2003; p = 0.002). Furthermore unemployment rates were higher in women (20.9% vs. 12.8% in
men), in individuals with a low level of education (17.1% vs. 13.0% in those highly educated),
and in foreign citizens (26.7% in African nationals, 20.8% in foreign citizens from other
regions, vs. 10.1% in French citizens). Unemployment rates also differed according to age, with
higher rates among the youngest (22.8% for those aged between 25 and 39 years old; 15.6%
among those aged between 40–49 years old and 8.2% among those aged between 50–64 years
old). Singles with children were approximately one third (31.7%) unemployed versus 8.3%
among those with a cohabiting partner and no children (Table B in S1 File).

Discrimination in job-seeking during the previous two years was reported by 28.7% of the
PlwHIV.

Changes over the 2000’s in difference in unemployment rates between

HIV-infected individuals and the general population

After adjustment for sociodemographic determinants of labor market position (sex, age, coun-
try of citizenship, educational level and household composition), the employment rate among
PlwHIV was lower than in the general population in 2003 and 2011 (2003 aPRR: 0.86, 95%
confidence interval [95% CI]: 0.81–0.90; 2011 aPRR: 0.86 [95% CI]: 0.82–0.91). The magnitude
of this difference remained stable between 2003 and 2011 (interaction term p-value: 0. 705).

With regard to unemployment (Table 2), after adjustment for sociodemographic determi-
nants of labor market position, unemployment was significantly higher in PlwHIV compared

Fig 1. Employment, unemployment and inactivity rates in 2003 and 2011 among people living with HIV and

the French general population. %, Weighted percentages; General Pop, French general population; PlwHIV,

People living with HIV.

doi:10.1371/journal.pone.0165634.g001
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to the general population both in 2003 (aPRR: 1.48 [95% CI]: 1.16–1.90) and 2011 (aPRR: 1.62
[95% CI]: 1.34–1.96). This difference tended to increase between 2003 and 2011, although this
was not statistically significant (interaction term p-value: 0.080).

Results remained unchanged after adjustment for immigrant status rather than citizenship
(Table C in S1 File) and when the analysis was restricted to French nationals (Table D in S1
File), suggesting that differences in African nationals proportion and characteristics between
PlwHIV and the general population are unlikely to explain our findings.

As for the sociodemographic determinants of unemployment, individuals with a higher rate
of unemployment were those under 40 years of age (aPRR: 1.26 [95% CI]: 1.09–1.46), those
with foreign citizenship (for sub-Saharan Africa citizenships, aPRR: 2.09 [95% CI]: 1.69–2.59;
for other citizenships, aPRR: 1.68 [95% CI]: 1.37–2.06), and those living alone, with or without
children (respectively, aPRR: 2.09 [95% CI]: 1.65–2.65, and aPRR: 1.38 [95% CI]: 1.11–1.73),
and those living with other cohabiting adults (aPRR: 1.78 [95% CI]: 1.37–2.32).

Table 2. Prevalence rate ratios for unemployment among people living with HIV versus the French general population in 2003 and 2011, adjusted

for individual sociodemographic determinants of labor market position.

Unemployment

aPRR [95% CI]

Survey

General population 2003 1

PlwHIV in 2003 1.48** [1.16,1.90]

General population 2011 1

PlwHIV in 2011 1.62*** [1.34,1.96]

Sociodemographic determinants of labor market position

Sex

Male 1

Female 0.94 [0.82,1.07]

Age (years)

25–39 1.26** [1.09,1.46]

40–49 1

50–64 0.59*** [0.49,0.72]

Country of citizenship

France 1

Sub-Saharan Africa 2.09*** [1.69,2.59]

Other 1.68*** [1.37,2.06]

Educational level

High 1

Low 1.15 [0.98,1.35]

Household composition

Single with no children 1.38** [1.11,1.73]

Single with children 2.09*** [1.65,2.65]

Cohabiting partner with children 1.17 [0.96,1.43]

Cohabiting partner, no children 1

Other cohabiting adults 1.78*** [1.37,2.32]

aPRR, Adjusted prevalence rate ratio; PlwHIV, People living with HIV; CI, Confidence interval

** p<0.01

*** p<0.001

doi:10.1371/journal.pone.0165634.t002
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As shown in (Fig 2), among PlwHIV surveyed in 2011 although the unemployment rate was
higher than that of the general population regardless of the period of diagnosis, the magnitude
of this difference was not consistent across periods of diagnosis. Indeed, the aPRR comparing
unemployment rates between PlwHIV and the general population was significantly higher for
HIV-infected individuals diagnosed in or after 2008 compared to those diagnosed between
1996 and 2003 (aPRR: 2.06 [95% CI]: 1.59–2.67 versus 1.44 [95% CI]: 1.11–1.87, respectively;
Wald test: p = 0.02). In contrast, the aPRR did not differ between HIV-infected individuals
diagnosed between 2004 and 2007 and those diagnosed between 1996 and 2003 (aPRR: 1.60
[95% CI]: 1.22–2.09 versus 1.44 [95% CI]: 1.11–1.87, respectively; Wald test: p = 0.52).

Discussion

Our results show that, overall, in France, the unemployment rate is still higher in PlwHIV com-
pared to the general population, even after taking into account sociodemographic differences
between the two populations. This unemployment gap has tended to increase over the past

Fig 2. Prevalence rate ratios for unemployment among people living with HIV versus the French general

population in 2011 according to the period of diagnosis, adjusted for individual sociodemographic

determinants of labor market position. aPRR, prevalence rate ratio adjusted for sex, age, country of citizenship,

educational level and household composition; PlwHIV diag 96–2003, People living with HIV diagnosed HIV-

infected between 1996 and 2003; PlwHIV diag 2004–07, People living with HIV diagnosed HIV-infected between

2004 and 2007; PlwHIV diag 2008–11, People living with HIV diagnosed HIV-infected between 2008 and 2011;

General pop., French general population

doi:10.1371/journal.pone.0165634.g002
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decade. Furthermore in 2011, this unemployment gap is more marked for those diagnosed in
or after 2008, that is, at a time of worsening employment conditions in the labor market.

The Vespa surveys, conducted at two different points in time and nationally representative
of HIV-infected hospital outpatients, constitute a unique dataset for studying PlwHIV’s living
conditions and health. Furthermore detailed individual information on various indicators such
as sociodemographic characteristics and employment situation made it possible to both
account for i) changes within the HIV population over the last decade and ii) differences with
the French general population. However some limitations should be noted. First, our results do
not apply to the small proportion of HIV-infected individuals not followed at hospitals (less
than 10% as estimated previously[28]). Nevertheless, HIV care is predominantly provided at
hospitals and since 2006, annual medical checkups at hospital have been recommended by
experts for PlwHIV [29]. Therefore, our results are likely to be generalizable to the vast major-
ity of HIV-infected individuals being followed at hospitals in France. Secondly, due to the
cross-sectional nature of our data, a causal interpretation of our results should be viewed with
caution. Notably, we could not assess the extent to which the adverse employment situation of
PlwHIV we report is related to HIV-infection itself or to other factors, e.g. discrimination or
sector of employment. Third, our study was based on data collected in 2011. Since changes
have occurred to the French labor market since then, notably a consistent increase in unem-
ployment, our results may be slightly different in 2016. More specifically, it might be hypothe-
sized that in the current context the unemployment gap between HIV-infected people and the
general population may even be more marked than reported in our study. New studies con-
ducted in the current context would be needed to properly answer this question.

Weaker participation of HIV-individuals on the labor market over the last

decade

Since disclosure of HIV-infection is not mandatory in the workplace, nor at job interviews,
employment and unemployment rates of PlwHIV, should be similar to that of the French gen-
eral population until complications due to the disease arise. However, our results show a
weaker participation in the labor market of HIV-infected individuals. Our results are consistent
with those of another recent study comparing HIV and non-HIV employment rates, in Den-
mark [30]. Similarly to our findings, they report that the employment rate in the HIV-infected
population is still lower than in the general population.

This persistent and rising unemployment gap observed between PlwHIV and the French
general population over the past decade is consistent with other studies that report low
employment rates and high unemployment rates among individuals with various chronic con-
ditions, including HIV[12,30,31], cancer[32], mental health problems[33], and limiting ill-
nesses[34]. A major strength of our analysis is that it controls for differences in individual
sociodemographic characteristics between the two populations. However, we were unable to
adjust for prior periods of unemployment because such information was not available in both
datasets.

To our knowledge, no study has compared the unemployment rate among PlwHIV with the
background population. Most studies only focus on employment and disability or non-
employment with no distinction between unemployment and inactivity. Because the rate of
unemployment identifies the proportion of individuals willing to re-enter the labor market as
they search for a job but are excluded from it, unemployment is a key indicator in the context
of chronic disease affecting a working age population. This is especially true in the case of HIV,
a disease that is less physically visible and less a health burden, but that continues to have a
social impact.
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However characterized by a high level of employment protection, French welfare protection
may have limited the impact of the economic recession for those who were already employed,
explaining this rising but moderate unemployment gap. Studies comparing the unemployment
gap across countries have found that those characterized by a more regulated labor market
with associated health and social policies, such as Sweden or Norway, were found to protect the
employment of chronically ill individuals better in times of economic downturn than those
with a deregulated labor market, such as the UK and Canada[35–37].

On the other hand, France is classified 23rd out of 38 according to “the Migration policy
Index Score” that measures the labor market mobility of immigrants[38]. This low ranking is
related to the fact that 5.3 million jobs are “closed” to non-EU immigrants. Primarily in the
public sector, but also in the private sector where foreign qualifications and experiences are
rarely fully acknowledged or accepted for professional and licensed occupations. Thus, differ-
ences in economic integration of immigrants according to labor market policies arise. It
appears, for example, that the UK more successfully integrates immigrants from sub-Saharan
Africa than France, Italy or Spain where sub-Saharan immigrants predominately work in low-
skilled jobs [39]. In addition, according to a recent study on changes over the last decades in
the French labor market, the labor market has become more segmented between a stable and
an unstable part [40]. The labor turnover is now concentrated on young adults and on few
occupations. While in the past, fixed-term contracts used to be a stepping stone towards more
stable contracts, they now appear as a trap for those who work under them. This dual labor
market may then affect PlwHIV as the general population. Some individuals, especially immi-
grants originating from Sub-Saharan Africa and young PlwHIV, seem to be trapped within the
unstable part of the labor market.

Worsening situation for individuals diagnosed during economic

recession

Although there is a high level of employment protection in France, we found that the unem-
ployment gap has worsened for individuals diagnosed in or after 2008, that is, during a period
of economic recession. This higher gap is in line with previous studies showing that the post-
diagnosis years are critical in terms of the person’s employment situation[14,21,30]. Contrary
to people with other chronic diseases, where a longer duration of illness is associated with a
higher risk of work exits[41], HIV-individuals are at higher risk for being unemployed at the
beginning of their illness, even though physical limitations due to HIV infection are likely to
still be limited, with the exception of individuals who have already reached an advanced stage
of HIV disease at the time of diagnosis.

The increased risk of unemployment among HIV individuals in recent years could therefore
be related to various mechanisms. First, those recently diagnosed have faced an unfavorable
economic context leading to the exclusion of chronically-ill individuals from the labor market.
Studies have assessed the worsening employment gap between ill and non-ill individuals, in
recent periods [33,34,42,43]. In time of economic recession, it has been showed that employ-
ment protection of disabled and chronically-ill individuals are less applied by companies[44].
This rising unemployment gap suggests that the increase in unemployment among PlwHIV is
partly due to the general increase in the unemployment rate in France. Secondly, it can be seen
from their work conditions that PlwHIV are more often employed under temporary contracts,
which puts them at greater risk for job loss. In 2011, 15.8% of PlwHIV and 18.4% of those diag-
nosed in or after 2008 were employed under interim or fixed-term contracts versus 9.7% in the
general population. Third, our results indicate that the ‘biographical disruption’ due to being
diagnosed with a chronic illness theorized in the sociological literature, which describes how
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the structure of everyday life is disturbed by the diagnosis[45], may be exacerbated by the
socioeconomic context. However due to the nature of our data, we were unable to properly dis-
entangle the ‘great recession effect’ from the ‘biographical disruption’ effect. Finally, discrimi-
nation and stigmatization are still probably barriers to returning to work and to stay in the
workplace. In 2011, in the Vespa-2 study almost one third of unemployed PlwHIV reported
discrimination in job-seeking. However, major reasons of discrimination cited by respondents
when applying for a job were origin or nationality and skin color [26]. If HIV-infection seems
to be less a physical burden in everyday life for infected individuals, social and contextual fac-
tors continue to shape living conditions of PlwHIV, among whom a substantial and increasing
proportion are individuals already socially disadvantaged on the labor market.

Further studies with a longitudinal design and detailed data both on HIV-infected patients’
health status and living conditions, and comparisons across countries are needed to fully
understand the possible mechanisms at the individual and macro levels underlying the situa-
tion. Comparison with other chronic conditions would also be interesting to help better disen-
tangle the numerous mechanisms at play in the social consequences of chronic disease.

Conclusions

In conclusion, our study indicates that, the unemployment rate among PlwHIV is still higher
than in the general population, a difference which tended to increase over the past decade.
Because HIV-infection affects a large population of adults of prime working age, our findings
have public health and social implications and contribute to the discussion of how chronically
ill individuals are integrated into the labor market. Unemployment among chronically-ill indi-
viduals should be studied further, as this identifies ill individuals who are willing to re-enter the
labor market but are excluded from it. Identifying protective factors from the risk of unemploy-
ment at the individual and macro level, may contribute to diminishing the social consequences
of chronic disease.
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