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ABSTRACT

Health problems may cause decreased productivity among working people. It is unclear if this also
applies for people living with HIV (PLWH). This cross-sectional study compares data of PLWH of one
of the main HIV treatment centres in the Netherlands (n=298) to data of the general working
population from a previously conducted study (n=986). We investigate whether productivity at
work differs between these groups.

The questionnaires used in these studies contained a core of identical questions regarding
productivity losses, in the form of absenteeism and presenteeism, over a four-week period and a
variety of baseline characteristics, including health status measured with EQ-5D. For PLWH
additional clinical data were collected from patient records. From the data, descriptive statistics
were computed to characterize the samples. Pearson correlations were used to explore
significant associations of productivity with baseline characteristics. A two-part model was used
to evaluate both the occurrence and of size of productivity losses in working PLWH and an
aggregated sample of PLWH and the general population.

It was observed that, on average, total productivity losses do not differ significantly between
working PWLH and the general working population, but that the occurrence and size of
absenteeism and presenteeism were different. Furthermore, more health problems were
associated with higher productivity losses. HIV status was not significantly associated with
productivity losses.

We conclude that among working people, health status was related to productivity losses but
HIV status was not. However, further research is needed into the relation between HIV status and
unemployment.
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Introduction the desire to be productive, many PLWH do not actively

Due to improving treatment, HIV has turned into a
chronic illness. People diagnosed with HIV nowadays
have a better prospect of a healthy future than ever
before and nearly the same life expectancy as people
without HIV (Deeks, Lewin, & Havlir, 2013; Nakagawa,
May, & Phillips, 2013). However, people living with HIV
(PLWH) still face an unpredictable disease course and
need to adapt accordingly (Blalock, Mcdaniel, & Farber,
2002). Consequently, many new challenges emerge, such
as issues of occupational functioning and employment
(Bogart et al., 2000). PLWH aspire to be part of the work-
force in order to be normal productive members of
society, and to increase personal income (Dray-Spira,
Lert, & VESPA Study Group, 2007). However, despite

pursue labour force participation because of perceived
barriers to employment. This prevents them to improve
their social functioning and, hence, quality of life
(Brooks, Martin, Ortiz, & Veniegas, 2004).

Studies have found several barriers that PLWH
experience when thinking of starting or returning to
work, including: general concern regarding loss of gov-
ernment benefits, vulnerability to discrimination, poten-
tial mental health complications, concerns regarding job
skills, the impact of gaps in one’s employment history,
and fear of acquiring additional viruses and medical
complications that interfere with their ability to work
(Braveman, Levin, Kielhofner, & Finlayson, 2006; Ferrier
& Lavis, 2003; Martin, Brooks, Ortiz, & Veniegas, 2003).
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Additionally, PLWH in the workforce face several pro-
blems in persistence at work, particularly those with
impaired neurocognitive functioning (van Gorp et al.,
2007). Furthermore, fatigue is an issue among PLWH,
with a prevalence of 20-60% (Jong et al., 2010). Finally,
comorbidities like diabetes, hypertension and depression
have been identified as risk factors for work cessation
(Dray-Spira et al., 2012).

Employers and policy makers may also be concerned
with the labour force participation and productivity of
PLWH, albeit for different reasons. There is increasing
evidence that health problems with subsequent func-
tional limitations may cause decreased productivity at
work (Schultz & Edington, 2007). Productivity losses
may result from absenteeism and presenteeism. Absence
from work due to illness is called absenteeism (Weinstein,
Siegel, Gold, Kamlet, & Russell, 1996). When a person is
at work, but delivers lower quantity and/or quality of
work due to illness, is called presenteeism (Brouwer,
Koopmanschap & Rutten, 1997). In one of the few studies
on productivity losses among PLWH, the mean annual
productivity costs per patient were estimated at 22,910
Swiss Francs (~*EUR 33,700 / US$ 34,600) (Sendi et al.,
2004). They found that a higher ability to work was
associated with better clinical prognostic factors, such
as alower age, a more recent first positive HIV test, higher
CD4 cell count, and no history of IV drug use or an AIDS-
indicator disease. They also found that a higher education
and a stable partnership during the last 6 months were
also associated with a higher ability to work.

Further evidence on productivity losses in PLWH is
scarce and little is known about productivity losses in
PLWH compared to those in people with other diseases
or in the general population. Consequently, it is difficult
to answer the question whether PLWH are less pro-
ductive at work. Therefore, this study aimed to quantify
the productivity losses of a specific group of PLWH in
the Netherlands, explore the main determinants of pro-
ductivity losses, and compare the results with data from
the general population. Based on the literature we
hypothesized that gender, education, marital status,
quality of life and several health characteristics influence
the height of productivity losses. To our knowledge,
there is no sufficient previous literature to sustain a
hypothesis about the influence of the diagnosis HIV on
productivity.

Methods
Study design

We use data from two studies, collected through survey
questionnaires. Data for the PLWH sample were

obtained from the baseline measurements of the
TREVI project, a longitudinal cohort study with a 2-
year follow-up aiming to study cognitive function dis-
orders among PLWH in relation to their employment,
productivity, and social functioning (Wagener et al,
2018). Data for the sample from the general working
population (GWP) originate from a study that investi-
gated the relation between health and productivity
costs in the Netherlands (Krol, Stolk, & Brouwer, 2014).

Study populations

The PLWH sample consisted of patients attending the
outpatient clinic of the Erasmus Medical Centre in Rot-
terdam, the Netherlands. Patients were eligible for enrol-
ment if they were over 18 years and adequately mastered
the Dutch language. Patients were excluded if they cur-
rently had: an opportunistic central nervous system
infection, schizophrenia, a severe affective disorder
believed to account for the subject’s cognitive impair-
ment, or a neurological disorder. All 600 eligible patients
visiting the outpatient clinic of Erasmus MC between 12/
2012 and 12/2013 were asked to participate; of the 400
interested patients, 315 gave informed consent and com-
pleted the survey. For comparability with the reference
population, 17 respondents were excluded because they
were older than 65. From the remaining 298 respon-
dents, 63% had a paid job of at least 12 h per week at
the time of the survey. This study was reviewed and
approved by the Medical Ethics Committee of the Eras-
mus Medical Centre (Wagener et al., 2018).

The reference population consisted of 986 members
of the general public in the Netherlands, representative
of the adult population (aged 18-65), with paid work
>12 h per week in terms of gender, age and level of edu-
cation. The data were collected in 2010 by a market
research organization using an online survey (Krol
et al,, 2014).

Measures

The baseline characteristics gender, age, educational
level, marital status, and employment status were simi-
larly collected for respondents in both samples. Edu-
cation level (the highest completed level of education)
was divided into three categories: low (no, primary or
lower secondary, and lower vocational education),
middle (intermediate secondary and middle vocational
education), and high (university (of applied sciences)).
Marital status was dichotomized as: married/cohabiting
versus single (including divorced or widowed). Employ-
ment status was dichotomized into having paid employ-
ment (>12 h per week) or not.



In both samples, health status was assessed using the
EQ-5D (EuroQol Group, 1990). This instrument
measures health-related quality of life on five dimen-
sions: mobility, self-care, usual activities, pain/discom-
fort, anxiety/depression. The questionnaire completed
by PLWH included the recently introduced 5-level ver-
sion of the instrument (Herdman et al., 2011), whilst
the questionnaire completed by the general population
included the 3-level version (EuroQol Group, 1990).
EQ-5D scores were used to calculate a misery index,
the non-weighted sum of the dimension levels (Oppe,
Devlin, & Szende, 2007). To make the misery index
scores comparable between the two samples, the scores
were linearly rescaled to range from 0 to 10; 0 indicating
no health problems and higher scores indicating more
health problems.

For all respondents, productivity losses, absenteeism
and presenteeism, over the past 4 weeks were measured
using the iMTA Productivity Cost Questionnaire (iPCQ)
(Krol & Brouwer, 2014). The questionnaire measured
absenteeism and presenteeism in the following way:
absenteeism was assessed by asking respondents whether
they had been absent from their work due to illness, and
if so, how many days (0-20). Presenteeism was estimated
by asking respondents whether there were days they had
been at work but they were less productive because of ill-
ness. If so, they were asked how many days (0-20) and
which percentage of their usual work they had been
able to perform on those days (0-100%). The method
measured total productivity losses by aggregating the
number of days absent and the number of days with pre-
senteeismmultiplied by the percentage of work not per-
formed on those days. Finally, productivity costs were
computed by multiplying the total productivity loss (in
hours) of respondents by their hourly wage rate (derived
from the monthly wage rate question).

Finally, for characterizing the PLWH group, their
cognition was measured by extending the EQ-5D with
a cognition dimension (Krabbe, Stouthard, Essink-Bot,
& Bonsel, 1999), clinical data (CD-4 count, CD-4 nadir
and viral load) were obtained from patient records, and
a question about year of diagnosis was included in the
questionnaire.

Statistical analyses

We observed a number of irregularities in the data from
the PLWH sample. These problems and how we decided
to address them are described in this paragraph.Firstly,
four missing values for year of diagnosis were replaced
with the median of their age group (in 10-year brackets).
Secondly, 20 respondents who ticked the box “other” for
marital status (rather than married, living together, single
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(never married), divorced or widowed) were classified as
“single”. Thirdly, three of forty-two respondents report-
ing absenteeism and one of the fifty-one respondents
reporting presenteeism did not indicate the length. We
used the mean of other respondents’ length of absentee-
ism/presenteeism as approximation. Finally, missing
income information for fifteen respondents reporting
to be in paid employment was approximated using mul-
tiple imputation (van Buuren & Groothuis-Oudshoorn,
2011). Additionally, for the calculation of productivity
losses the workweek was maximized at five working-
days and sixty working-hours. Eight respondents in the
PLWH sample and forty-eight in the general population
sample reported over 20 days of absenteeism or presen-
teeism over the past four weeks, and eight respondents in
the general population sample reported to a 60+ hour
workweek; these values were adjusted.

The analysis was performed in R studio. Baseline
characteristics and productivity losses in the two
samples were inspected using descriptive analysis. Pear-
son correlations and Fisher exact tests were used to esti-
mate statistically significant relations between variables.
PLWH, working PLWH and GWP were compared on
variables available for all populations, using logit-
models (Appendix A). In the analysis of productivity
losses, we distinguish the working PLWH population
and an aggregated sample, which includes both the
working PLWH and the GWP samples. We first used
logit-models to explore the determinants of the pres-
ence of absenteeism and presenteeism. Next, we used
two-part models (2PM) (Manning & Mullahy, 2001)
to investigate the determinants of the presence and
size of productivity losses. To account for non-linear
relations, second-degree polynomials were added for
continuous variables.

Results
Characteristics of the samples

Comparing the PLWH and its subsample: working
PLWH to the GWP we find that there are several differ-
ences between the samples. At the baseline level (Appen-
dix A) the PLWH sample as a whole and the working
PLWH sample were more often male, older, higher edu-
cated, single, and reported more health problems com-
pared to the GWP sample. Within the PLWH sample,
cognitive problems and a higher score on the misery
index were negatively associated with employment. The
working PLWH reported slightly longer workweeks
than the GWP: 35.9 [range 12-40] versus 32.6 [range
12-60] hours per week. Descriptive statistics of the
characteristics of our sample are shown in Table 1, our
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Table 1. Baseline characteristics of our sample.

Type of variable Variable Measure PLWH (n =298) Working PLWH (n = 188) General population (n = 986)
Demographic Gender (Female=1) % 134 11.7 48.8
Age Mean (SD) 46.9 (9.7) 459 (8.5) 413 (12.3)
Socio-economic Education Low % 21.8 17.6 254
Education Middle % 33.9 35.6 42.8
Education High % 44.3 46.9 31.8
Work hours Mean (SD) 22.7 (17.9) 35.9 (5.9) 326 (9.3)
Income after taxes € (SD) - 2,342.59 (1,088.03) 1,877.91 (1,405.78)
Health Health® Mean (SD) 1.24 (1.41) 0.78 (1.08) 0.64 (1.07)
Months since diagnosis Mean (SD) 91.9 (78.5) 79.5 (69.1) NA
Cognitive problems % 0.41 0.31 NA
Partner % 513 58.0 74.7
Single % 48.7 42.0 25.3
CD4 Mean (SD) 0.64 (0.33)b 0.63 (0.27)° NA
CD4Nadir Mean (SD) 0.26 (0.17)b 0.26 (0.17)¢ NA
Viral Load Mean (SD) 2.52 (1.58)4 2.66 (1.78) NA

Misery index; range 0-10. °n = 296. “n = 187. %n = 297.

samples are PLWH of which the subsample of working
PLWH is displayed separately, we compare the working
PLWH to the GWP.

Productivity losses

The proportion of working PLWH reporting absentee-
ism in the past four weeks was lower than in the GWP,
but the average number of days on which absenteeism
was experienced was higher. For presenteeism, working
PLWH reported higher proportions and number of
days, but also higher quantity of work performed on
these days (i.e., 75% among PLWH versus 45% in general
population). Total productivity losses were similar
between the samples (i.e., 40.1 versus 38.6h), but

Table 2. Productivity losses in the past 4 weeks.

productivity costs were higher for PLWH (i.e., €649.5
versus €511.7) because of the higher mean income in
the PLWH sample. These descriptive statistics on absen-
teeism, presenteeism, producitivy losses and productivity
costs are summarized in Table 2. The PLWH with
employment and GWP are compared.

Correlations

First, the correlations between the independent variables
and scope of productivity losses were estimated. We find
that in the total sample, consisting of working PLWH
and GWP, only the level of health problems was associ-
ated with productivity losses (in hours), with more
health problems leading to higher productivity losses.
Within the sub-sample of those who experience absen-
teeism and/or presenteeism, correlations show that
being part of the PLWH sample is not significantly

PLWH General associated with productivity losses measured in hours.
employed population It can also be shown that being female was associated
Variable Measure (n=188) (n=986) )
Absenteeism % 223 6.2 with lower productivity losses, whereas being older,
Presenteeism % 27.1 207 lower educated and having more health problems was
Ak::g;t;‘isg‘srz"d % 106 137 associated with higher productivity losses. An overview
Days of absenteeism  Mean (SD; 11.05 (19.86; 531 (439;1-20)  of all correlations can be found in Table 3.
range) 1-20)
Days of presenteeism Mean (SD; 8.56 (6.20; 1-20)  6.10 (4.84; 1-20)
range)
Quality of work in Mean (SD; ~ 0.75 (0.19; 0-1)  0.45 (0.19; 0-1) Table 3. Correlations of independent variables with productivity
presenteeism range) losses (in hours) in aggregated working sample.
Productivity losses Mean (SD; 40.11 (42.97; 38.6 (40.54; Total le ( Sub- le with absenteei a4/
(hours, per person) range) 0-160) 0-228) o a_s1ar1n7p7)e n ub-sample th .a sgzn f%g; andyor
Productivity losses 2,92836 12,621.29 =L presenteeism {n =
(hours, total) HIV 0.03 0.01
Productivity costs (€, Mean (SD; 649.54 (823.38; 511.7 (616.6; Gender —0.03 —0.16**
per person) range) 0-3,399.6) 0-3,749.5) [female =1]
Productivity costs (€, 47,416 167,332 Age 0.02 0.271%**
total) Education low 0.03 0.11%*
Note: Not all have productivity losses (presenteeism of X days). 4 missing EduFatlon 0.01 —0.08
values “days of absenteeism” -> said to have absenteeism but not how m'dd'e .
many days. 1 missing values “days of presenteeism” -> said to have presen- Education high =003 =001
teeism but not how many days. Assumption: hours per week/5. Rescaling Partner [yes = —0.03 —0.04
for > 20 days and those with over 60 h, assign 60 h. For income we used 1l
Health 0.38*** 0.26***

Use Multiple Imputation for 16 missing cases (out of 192); we used edu-
cation, gender and age.

Note: significance level of p-value ***p < 0.001 **p < 0.01 *p < 0.05.



Productivity losses within the working PLWH

From the analysis we find that, within the working
PLWH sample, health is an important determinant
those in worse health states within this sample are
more likely to experience absenteeism or presenteeism.
This is also a determinant of the height of productivity
losses, as can be observed from the second part of the
two-part model. Both a higher age and worse health
are positively, non-linearly related to the scope of pro-
ductivity losses. The significance of the squared variables
indicates that there are diminishing effects. The first part
of this model shows that the occurrence of productivity
losses was only associated with age (squared), although
with a small coefficient. These results are displayed in
Table 4.

Comparing the GWP and working PLWH:
productivity losses

To compare the working PLWH to the GWP, the pres-
ence of absenteeism and/or absenteeism is analysed.
Overall, we find worse health to be a consistent determi-
nant in the presence and scope of productivity losses.
Baseline differences already showed that PWLH experi-
ence more presenteeism, and this is confirmed in the
multivariate analysis. The 2PM model shows that the
occurrence of productivity losses in the aggregated work-
ing sample was only associated with the level of health
problems. The second part of the 2PM, a GLM (with
Gamma-distribution and log-link) indicates that having
more health problems was associated with higher pro-
ductivity losses (in hours), and that among those who
experienced absenteeism and/or presenteeism, females
had lower productivity losses. In other words, PLWH
more often showed presenteeism, but overall did not
show a difference in productivity (losses) measured in
hours. All models are summarized in Table 5.
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Discussion

This study is one of the first studies examining the pro-
ductivity of working PLWH compared to the GWP. We
found that among working PLWH the level of pro-
ductivity losses was similar to the GWP. Productivity
costs were higher for working PLWH than for the
GWP, but this was due to differences in average income
between samples. Therefore, this study supports previous
evidence that HIV has a considerable economic impact
due to the indirect costs of productivity losses, but
adds that these productivity losses are not different
from those in the GWP (Lopez-Bastida, Oliva-Moreno,
Perestelo-Perez, & Serrano-Aguilar, 2009).

Note that only PLWH receiving HAART were
included in this study. Gonzalo, Garcia Goiii, and
Muinoz-Fernandez (2009) argued that due to HAART,
PLWH experience a higher quality of life and increased
productivity. The outcomes might thus be different for
other groups of PLWH, in particular those with a
worse health situation regarding their HIV. Additionally,
this study compares productivity between working
populations. In our sample of PLWH the health of
those not working was significantly lower than the health
of those working (with misery index of 2.03 and 0.64,
respectively; see Table A2). The employment rate
among PLWH may be lower than in the GWP (Anne-
quin, Lert, Spire, Dray-Spira, & ANRS-Vespa2 Study
Group 2016; Legarth et al., 2014; Oliva, 2010), and there-
fore productivity losses/costs could be higher. In our
sample of PLWH, 37% did not have paid employment
of at least 12 h per week. Although this is considerably
higher than the national unemployment rate, the data
we have at our disposal is not suitable to make a direct
comparison of the total productivity losses between
working PLWH and general population samples (i.e.,
the differences in productivity at work, as presented

Table 4. The occurrence and scope of productivity losses in the working PLWH sample.

Absenteeism?

Presenteeism®

Productivity losses (two-part model)

(logit model) (logit model) Part 1¢ (logit) Part 2¢ (log-OLS)
Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.
Intercept —10.690* 5.132 2.085 4,144 —6.409* 2.892 —9.248* 4,034
Gender [female =1] 0.655 0.616 0.476 0.587 0.213 0.435 0.747 0.563
Age 0.438 0.231 —-0.225 0.188 0.229 0.131 0.566** 0.190
Age (squared) —0.005 0.003 0.002 0.002 —0.003* 0.001 —0.006** 0.002
Education middle —0.682 0.587 0.376 0.637 0.593 0.438 —0.933 0.605
Education high —0.393 0.540 0.667 0.615 0.766 0.422 —0.929 0.547
Partner [yes =1] —-0.309 0.389 0.486 0.400 0.380 0.303 —-0.412 0.351
Health 0.948** 0.342 0.993** 0.365 0.357 0.282 0.969** 0.302
Health (squared) -0.072 0.061 —0.056 0.079 -0.039 0.057 —0.150%* 0.045
Cognitive problems [yes =1] —0.153 0.451 0.761 0.430 0.260 0.346 —0.424 0.390
Months since diagnosis —0.001 0.010 0.008 0.010 —0.001 0.006 0.003 0.009
Months since diagnosis (squared) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: Significance level of p-value ***p < 0.001 **p < 0.01 *p < 0.05.%absenteeism yes = 1, no = 0. Ppresenteeism yes = 1, no = 0. productivity losses (absenteeism
and/or presenteeism) yes=1, no=0. dproductivity losses in hours (if absenteeism and/or presenteeism = yes).
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Table 5. The occurrence and scope of productivity losses in the aggregated working sample (PLWH and GWP).

Absenteeism®

Presenteeism®

Productivity losses (two-part model)

Part 2¢ (Gamma log-

(logit model) (logit model) Part 1° (logit) link)
Estimate S.E. Estimate S.E. Estimate S.E. Estimate S.E.
Intercept 0.855 —1.587 0.963 —1.854 —-0.787 0.828 3.781%** 0.616
Working PLWH sample [yes =1] -0.214 0.215 0.518* 0.220 0.345 0.196 —-0.183 0.145
Gender [female = 1] 0.073 0.151 0.209 0.171 0.107 0.146 —0.246* 0.108
Age 0.013 0.044 -0.009 0.049 0.000 0.042 -0.011 0.032
Age (squared) 0.000 0.001 0.000 0.001 0.000 0.001 0.000 0.000
Education middle 0.184 0.187 0.008 0.204 0.151 0.178 —0.205 0.135
Education high 0.071 0.198 -0.117 0.218 —0.063 0.188 —0.193 0.144
Partner [yes =1] —0.035 0.160 0.192 0.181 0.057 0.154 -0.116 0.114
Health 0.932*%* 0.136 1.280** 0.141 1.147%* 0.136 0.272%* 0.084
Health (squared) —0.093** 0.034 —0.115%* 0.033 —0.095** 0.035 —0.032 0.018

Note: significance level of p-value ***p < 0.001 **p < 0.01 *p < 0.05. absenteeism yes = 1, no = 0. Ppresenteeism yes = 1, no = 0. “productivity losses (absenteeism
and/or presenteeism) yes = 1, no = 0. productivity losses in hours (if absenteeism and/or presenteeism = yes).

here, combined with differences in employment rate
because of illness).

We found that having more health problems was
associated with the occurrence of absenteeism/presentee-
ism in both the PLWH and GWP samples. We also
found that a higher level of health problems is positively
associated with higher productivity losses for both
samples. This is consistent with similar studies in other
chronic diseases (van den Heuvel, Geuskens, Hooftman,
Koppes, & van den Bossche, 2010; Schultz & Edington,
2007). The reported level of health problems was higher
among PLWH than among the general population,
which can be explained by the increasing burden of
comorbidities (Dray-Spira et al., 2012) and side effects
of medication (DiBonaventura et al., 2012). These side
effects have been shown to be associated with work pro-
ductivity before (daCosta et al., 2012). The level of health
problems was higher among non-working PLWH than
among working PLWH, indicating that labour force par-
ticipation may decrease as disease progresses.

Previous studies described a negative effect of
decreased neurocognitive functioning on employment
(van Gorp et al., 2007; Rabkin, McElhiney, Ferrando,
Van Gorp, & Lin, 2004; Vance, Cody, Yoo-Jeong, &
Nicholson, 2015). Here, we did not find a significant
relation between cognitive functioning and productivity.
This might be due to how problems with cognitive func-
tion were measured or the limited variation in cognitive
problems among participants in this study, but it could
also be that cognitive function has more effect on
employment and is less relevant for productivity in a
working population. Further research on the relation
between neurocognitive functioning and employment
is therefore recommended.

For practical reasons, this study focussed on PLWH
speaking Dutch adequately. However, PLWH in the
Netherlands consists of various ethnicities, who do not
always speak Dutch (van Sighem et al, 2016). These

PLWH might experience different issues affecting their
productivity, such as discrimination because of their eth-
nicity or limited command of the Dutch language.
Further research into these subgroups and their pro-
blems in the labour market is advised.

A limitation of this study is the comparability of the
PLWH sample and the reference population. The
samples differed on a number of characteristics relevant
for the analysis: the number of variables available in both
studies, enabling direct comparison, was limited. To
improve comparability, a number of measures in the
PLWH sample questionnaire were copied from the gen-
eral population questionnaire. Still, many variables of
interest for the current study were not included in the
general population sample, or not in sufficient detail;
e.g., a more extensive measure of cognitive problems.
Future research would benefit from working with a lar-
ger shared questionnaire.

Another limitation is that this study is based on cross-
sectional data, therefore we could only investigate associ-
ations. Furthermore, there may be selection bias in the
PLWH sample, as we only included about half of the eli-
gible patients: better functioning PLWH may be more
willing to participate in a study about productivity at
work. Moreover, to calculate productivity costs, we had
to imputed data on income. Finally, this study only
addressed productivity losses at work, not unemploy-
ment because of illness. As we observed a higher rate
of unemployment among PLWH, a study addressing
both participation and absenteeism/presenteeism is
necessary to understand the total impact of HIV on
productivity.

A strong point of this study is the direct comparison
of the productivity of PLWH with the GWP. This
enabled to explore how productivity losses and its deter-
minants differ between PLWH and others, and showed
that the level of health problems is the main variable
driving productivity losses.



This study provides relevant information for counsel-
ling and care for PLWH. The finding that HIV is not
associated with additional productivity losses among
working PLWH stresses the importance of effective treat-
ment. Counselling could also address the reasons for not
working, including the role of changing health status and
factors such as disclosure, stigma and discrimination on
starting, returning or persevering at work.

Concluding, this study indicates that working PLWH
in the Netherlands overall seem to have similar levels of
productivity losses at work as the working general popu-
lation, with the level of health problems being the main
determinant. Proper counselling and care are important
for PLWH to function as productive members of society.
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