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A B S T R A C T

Background: HIV is now considered a chronic condition, and people living with HIV, when treated, have a similar
life expectancy as compared to the general population. Consequently, improving and ensuring a good health-related
quality of life (HrQoL) among people living with HIV (people living with HIV) is increasingly important and has risen
on the global agenda in recent years. A ‘fourth 90’ as 90% of people with viral load suppression have a good HrQoL
should therefore be adopted alongside the other 90-90-90 targets. This study aims to report the progress on HrQoL
as the ‘fourth 90’ and compare against the general population in the Netherlands and England.
Methods: In the Netherlands, individuals attending the HIV outpatient clinic of a tertiary hospital were asked to com-
plete the EQ-5D-5L from June 2016 until December 2018. In England, individuals attending one of 73 HIV outpatient
clinics were randomly sampled to complete the Positive Voices survey, which included the EQ-5D-5L, from January
to September 2017. HrQoL scores were combined with demographic data and compared to general population data.
Findings: The EQ-5D-5L was filled-out by 895 people living with HIV in the NL and 4,137 in England.
HrQoLutility was 0¢85 among Dutch and 0¢83 among English people living with HIV. This equated to
98% and 94% of the general population HrQoLutility in the Netherlands and England, respectively. Of the
EQ-5D domains, anxiety/depression was mostly affected, with one-third in Dutch (35%) and almost
half (47%) of English people living with HIV reporting symptoms. This was higher compared to their
respective general populations (21% NL and 31% England).
Interpretation: Overall, HrQoLutility for people living with HIV was high in both countries and highly compara-
ble to the general populations Nevertheless, there should be an increased focus on anxiety and depression in
the people living with HIV population The EQ-5D-5L proved an easy HrQoL measurement tool and identified
areas for improvement by social and behavioural interventions.
Funding: The study received funding (unrestricted grants) from: Gilead sciences, ViiV Healthcare, MSD, and
Jansen pharmaceuticals.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Although transmission of HIV is preventable, significant transmis-
sion continues across Europe. In 2018, approximately 140,000 people
acquired HIV [1]. Provided that people are treated with antiretroviral
therapy soon after HIV acquisition, HIV is no longer a deadly disease,
but has instead transformed to a chronic, lifelong condition with a
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Research in context

Evidence before this study

HIV is now considered a chronic condition, and people living
with HIV, when treated, have a similar life expectancy as com-
pared to the general population. Consequently, improving and
ensuring a good health-related quality of life (HrQoL) among
people living with HIV is increasingly important and has risen
on the global agenda in recent years. A ‘fourth 90’ as 90% of peo-
ple with viral load suppression have a good HrQoL should
therefore be adopted alongside the other 90-90-90 targets. This
study aims to report the progress on HrQoL as the ‘fourth 90’
and compares against the general population in the Nether-
lands and England.

We searched PubMed for studies up to March 2020 with the
term’s “HIV” and “quality of life” or “Health-related quality of
life”with no language or date restrictions.

Most studies were clinical trials which assessed the impact
on quality of life when drugs were switched to single tablets or
to different drug classes. Additionally, many studies were per-
formed in Africa and analysed the effect on quality of life when
patients started with ART instead of not receiving therapy.
Therefore, we added the following criteria into our search
“Europe”, “health policy”, and “general population” as we were
searching for a comparison with the general population. This
search resulted in finding the study from A.Miners et al. in
which people living with HIV from the United Kingdom were
compared with the general population between 2011 and
2012.They found that people living with HIV have a lower
HrQoL as compared to the general population using the EQ5D-
3L. In addition, we found the study from J.V Lazarus et al. who
pledge to implement a ‘fourth 90’ to look beyond viral suppres-
sion among people living with HIV. None of these studies
assessed HrQol in terms of the ‘fourth 90’ and compared these
results against the general population of two Western Euro-
pean countries. Moreover, both countries are on track on the
UNAIDS 90-90-90 goals, which provides an optimal setting to
look beyond viral suppression.

Added value of this study

Our study is the first to show that the ‘fourth 90’ outlining
HrQoL is achieved among people living with HIV. Nevertheless,
in both countries mental health issues are a disproportionate
burden among people living with HIV resulting in a lower
HrQoL which needs addressing.

Implications of all the available evidence

Our results have important implications in daily HIV-care as it
clearly outlines that mental health issues needs more attention
to improve the well-being of people living with HIV. Moreover,
our research shows that standardized HrQoL measurements
implemented in daily practice can guide individualized patient
care, however more work is needed to identify the optimal
HrQoL measurement to adopt as the ‘fourth 90’.
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similar life expectancy as the general population [2]. Consequently,
improving and ensuring a good health-related quality of life (HrQoL)
among people living with HIV (people living with HIV) is increasingly
important [3].

HrQoL is a multidimensional construct concerned with the impact
of health on an individuals’ perception of their wellbeing and level of
functioning in important life domains including the physical, mental,
emotional, and social wellbeing [4]. Over time, many validated
instruments have been developed to measure HrQoL. The EuroQol 5-
Dimensional 5-Level version (EQ-5D-5L) is an often used instrument
which provides a health state that can be linked to the societal prefer-
ences for that specific health state, of which validity in HIV popula-
tions has been established [5-7]. Advantages of the EQ-5D-5L include
its brevity, and ability to directly convert the results into a utility
score for economic evaluation and comparisons [8,9].

There has been a great deal of research on HrQoL among people
living with HIV. Among people living with HIV with a virologically
controlled HIV infection, a substantially lower HrQoL has been
reported compared to the general population [10]. However,
improvements in HrQoL have been observed in people living with
HIV due to the introduction of highly effective antiretroviral therapy
with fewer side effects and an earlier start of therapy [11]. However,
much of this research has been in the context of clinical pharmaceuti-
cal trials or evaluating interventions, so the results are not generalis-
able to the wider population.

The importance of addressing HrQoL in people with HIV has risen
on the global agenda in recent years. In 2014, UNAIDS established
their 90-90-90 HIV targets, which challenges health systems to
ensure that 90% of people living with HIV know their status, 90% of
those diagnosed receive antiretroviral therapy, and 90% of those
receiving antiretroviral therapy are virologically suppressed. This
was soon followed by a paper from Lazarus et al. with a plea to
acknowledge that viral suppression is not the endpoint of HIV treat-
ment and defined a ‘fourth 90’ as 90 % of people with viral load sup-
pression have good HrQoL to be adopted alongside the other 90-90-
90 targets [12].

In this study we aim to report the progress on HrQoL, as the
‘fourth 90’, and compare by gender and age group and to the general
population. We defined a ‘good’ HrQoL in the people living with HIV
population as achieving a utility score of at least 90% or higher of the
general population’s utility score. This study uses EQ-5D-5L data
from people living with HIV in the Netherlands and England, two
high-income Western-European countries where HIV care is open-
access and free at the point of access, regardless of residency status.
Additionally, both countries have met the 90-90-90 targets (England
in 2016 and in the Netherlands in 2017) and are therefore suitable to
identify progress towards HrQoL [13].

2. Methods

2.1. Study design and population

2.1.1. The Netherlands
A cross-sectional survey was conducted at the outpatient clinic of

the Erasmus University Medical Centre (Erasmus MC), an academic
tertiary hospital in Rotterdam from June 2016 to December 2018. The
Erasmus MC sees over 2,000 patients annually, which is approxi-
mately 8% of all people living with HIV in the Netherlands. Patients
attending the outpatient clinic were approached to fill-out a paper-
based EQ-5D-5L. Recruitment took place from June 2016 to December
2018.

In the Netherlands, there are an estimated 23,000 people living
with HIV, of whom around 20,000 are diagnosed and linked to care in
one out of 27 HIV treatment centres [14]. People living with HIV have
access to biannual appointments with an infectious disease specialist
or nurse practitioner, which may be increased for complex cases. Of
those linked to care, 93% are on treatment and of those, 95% are viro-
logically suppressed.

2.1.2. England
Positive Voices is a national, cross-sectional survey of people liv-

ing with HIV conducted by Public Health England. The survey
recruited in 73 HIV outpatient clinics across England and Wales,
which cumulatively represented 54,000 patients, or 60% of the
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89,000 of all people accessing HIV care in England andWales in 2017.
Patients attending a participating clinic were randomly sampled
from clinic registers to fill-out an omnibus-style survey, which
included the EQ-5D-5L instrument. Recruitment took place from Jan-
uary to September 2017.

The United Kingdom is significantly larger compared to the Neth-
erlands, with over 180 National Health Service centres that provide
HIV treatment and care. People living with HIV have biannual
appointments but may attend more frequently for complex cases or
when newly diagnosed or starting treatment. In 2017 the United
Kingdom there were approximately 101,600 people living with HIV
of whom 92% were diagnosed [15]. From the diagnosed population
98% received antiretroviral therapy and 97% were virologically sup-
pressed.

2.2. Data collection

2.2.1. The Netherlands
During the first two months of the study (June and July 2016) all

individuals who visited the outpatient clinic of the Erasmus MC were
approached to fill-out a paper-based EQ-5D-5L questionnaire prior to
the consultation with an infectious disease specialist. Apart from
Dutch the EQ-5D-5L was available in English, Spanish, French, and
Portuguese. Whenever individuals refused to participate the reason
for rejection was recorded.

Thereafter, the EQ-5D-5L was adopted as a suitable instrument to
measure the HrQoL in people living with HIV � 18 years of age. The
study was continued from July 2017 until December 2018. people liv-
ing with HIV were asked to fill-out the EQ-5D-5L by their infectious
disease specialist during their HIV consultation. The EQ-5D-5L was
available in five different languages (Dutch, English, French, Spanish
and Portuguese).

Data from both study phases were combined with clinical data
from the “Stichting HIV Monitoring” database (formerly known as
ATHENA project) [14]. The Stichting HIV monitoring collects prospec-
tive demographic, clinical, and virological data from people living
with HIV that receive care in one of the 27 HIV treatment centres.
Individuals who did not consent to have their data collected by the
Stichting HIV monitoring were excluded. Additionally, duplicate
questionnaires from individuals who already filled-out the EQ-5D-5L
were excluded, as well as questionnaires which had incomplete data
on all five dimensions or were filled-out incorrectly. Selection bias
was assessed by comparing the survey population to the total people
living with HIV population in the Netherlands (Supplemental infor-
mation S1) [14].

The study was reviewed and approved by the local Medical Ethics
Committee (MEC-2016-264). Additionally, all participants were
asked to sign an informed consent form and all data were anony-
mized.

2.2.2. England
Between January and September 2017, data was collected across

73 HIV clinics in England and Wales. Individuals were included if
they were HIV-positive adults (aged � 18 years) and who could com-
plete the survey in English. Participants were provided with several
options of the response format including in clinic (paper/online), by
email (online), or by mail (paper). Surveys from Welsh participants
and those with incomplete data on all five dimensions or were filled
out incorrectly were excluded.

The national HIV surveillance database (the HIV and AIDS Report-
ing System), which includes all attendances at HIV NHS specialist
services and England and Wales, was used as a national sampling
frame to randomly sample patients for recruitment. Pre-selected
individuals were assigned a unique six-letter survey identifier to
avoid duplicate responses as well as to link the survey data to clinical
and demographic data in the HIV and AIDS Reporting System. Survey
data were weighted to conform to the demographic profile of people
with HIV in England in 2017. Further information on the survey
methods, including sampling and recruitment, are published else-
where [16].

The Positive Voices survey was designed in collaboration with
people living with HIV, academics, clinicians, and NHS commis-
sioners. Apart from the EQ-5D-5L this large-scale survey covers a
range of socio-demographic, lifestyle, and behavioural factors includ-
ing questions regarding medication, sex and relationships, and finan-
cial security. Selection bias was assessed by comparing the survey
population to the total HIV population in England in 2017 (Supple-
mental information S2)

The study was reviewed and approved by the London � Harrow
Research Ethics Committee (13/LO/0279).

2.3. The EuroQol 5-Dimensional 5-Level questionnaire (EQ-5D-5L)

The EQ-5D-5L is a validated instrument to measure HrQoL and is
an updated version of the EQ-5D-3L version, with improved sensitiv-
ity and reduced ceiling effects [17]. The EQ-5D-5L questionnaire con-
tains five dimensions of quality of life: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression [9]. Each of these
five dimensions consists of five severity levels: no problems, slight
problems, moderate problems, severe problems, and extreme prob-
lems. Combining these domains and severity levels leads to a health
state, which can be converted into a HrQoL utility score with a coun-
try-specific value set based on the valuation of the general public of
the converted health state [18,19]. The HrQoL utility score is mea-
sured on an interval scale, where a utility score of 0 is equal to death
and 1 is equal to a perfect health.

2.4. Data and statistical analysis

Patient characteristics such as binary social gender, age, transmis-
sion mode, and country of origin were extracted from the clinical
datasets. Due to small numbers those who identified as non-binary
or in another way (representing 0.5% of Positive Voices respondents)
were excluded. We classified transmission by mode using the follow-
ing categories: men-who-have-sex-with-men (MSM), heterosexual
transmission, and other transmission routes (including injecting drug
use, haemophiliac, perinatal transmission, and unspecified modes of
transmission). Country of origin was classified based on geographical
region (Sub-Saharan Africa, the Middle East, South America, South-
East Asia), and other high-income countries (other European coun-
tries, North America, and Oceania).

Descriptive statistics presented the distribution of responders
across each of the five different domains and compared to the general
population. Utility scores were calculated from the EQ-5D-5L by
using the country specific value sets (Dutch and English) [18,19]. We
reported the mean (standard deviation) and distribution of utility
scores by age and gender. Differences were assessed using the two-
sample independent t-test and the X2-test.

2.5. Comparison with the general populations

In order to compare the HrQoL of people living with HIV with the
Dutch and English general population, previously published data
from Versteegh et al. (NL) and Health Survey for England 2017 was
used [18,20]. The EQ-5D-5L utility scores and the distribution per
domain of the Dutch people living with HIV population was com-
pared with the Dutch general population, using the paper of Ver-
steegh et al. [18] Age- and gender-weighted utility scores of people
living with HIV were used to match the distribution of the Dutch gen-
eral population. Versteegh et al. used a stratified sampling approach
for adults (>18 years of age) with age, sex, and highest educational
attainment as strata, including Dutch respondents (n=979) whom are
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representative of the Dutch general population [18]. The population
was 49¢1% male, and the largest age category was 40-60 years old
(39¢5%). Most participants originated from the Netherlands (86¢7%)
(Supplemental information S2).

In order to compare the English people living with HIV with the
English general population the EQ-5D-5L utility scores and the distri-
butions per domain were provided on request from NHS Digital from
the 2017 Health Survey for England, using the same value set [20].
Age and gender weighted utility scores of people living with HIV
were used to represent the English general population. The 2017
Health Survey for England is an annual cross-sectional household
survey of 7,136 adults (>16 years of age) representative of the
English population. The population consists of 48¢1% of males and the
majority is aged below 40 years of age (38%) followed by 40-60 years
(34%) (Supplemental information S2).
2¢6. Role of the funding source

The study received funding (unrestricted grants) from: Gilead sci-
ences, ViiV Healthcare, MSD, and MSD, Janssen pharmaceuticals. The
funders had no role in the study design, data collection, data analysis
or interpretation of the data. The authors made the decision to submit
for publication
3. Results

3.1. Population in the Netherlands

During the first phase of the study, 375 individuals attending the
infectious diseases outpatient clinic were considered for inclusion. A
total number of 37 individuals were excluded because of HIV-2 infec-
tions, attended the outpatient clinic for a second or third time during
the study period or visited for post-exposure prophylaxis. Of the 338
HIV positive people which met our inclusion criteria, 303 (89¢6%)
completed the EQ-5D-5L questionnaire (Figure 1). Reasons for not
participating were not feeling like filling-out a questionnaire (6¢5%),
Phase 1 Phase 2

Considered for inclusion (n=375) Completed EQ-5D-5L (n=

Completed EQ-5D-5L (n=303) Included in Phase 2 (n=62

HIV-2; PEP visit; second or 
third visit (n=37)  
Did not want to par�cipate 
(n=35) 

Included in the total study (n=925) 

Remaining for analysis (n=895) 

Did not consent to t
SHM (n=9) 
Incorrectly filled-ou
EQ-5D-5L (n=21) 

Inclusions in the Netherlands

Figure 1. Flowchart representing the inclusions during the first and second phase of the study
the infectious disease clinic were approached, after that the EQ-5D-5L was implemented in care
included the EQ-5D-5L questionnaire. We used only the first questionnaire for our analysis. The c
private problems (0¢3%), reading problems (1¢2%) and other unspecified
reasons (2¢4%).

During the second phase of the study 1,213 EQ-5D-5L question-
naires were filled-out. After excluding questionnaires from the sec-
ond, third, or fourth visits (n=591), incorrectly complete or
incomplete EQ-5D-5L (n=21) and those who did not consent to the
Stichting HIV monitoring (n=9), a total of 592 questionnaires were
included in the analysis. An overall total of 895 questionnaires from
Phase 1 and Phase 2 remained for further analysis (Figure 1).

3.2. Population in England

12,114 patients from 73 participating HIV clinics in England and
Wales were randomly sampled using the HIV/AIDS reporting system
database, representing approximately 1 in 5 patients attending those
clinics. Overall, 8,463 (70%) patients were successfully contacted by
clinic staff to take part in the survey, of which 4,422 patients com-
pleted the survey (52¢3% response rate). Most participants (87%)
chose to complete the survey using the paper questionnaire and 13%
completed the survey online. This sample represents about one in
twenty (5%) people living with HIV in England andWales in 2017.

The demographic profile of the Positive Voices 2017 survey
respondents closely matched the demographics of all people access-
ing HIV in 2017 for gender, age, ethnicity, area of residence and treat-
ment status (§5%), but slightly overrepresented older white men and
Londoners [16]. Survey data were weighted using an algorithm based
on gender, ethnicity, HIV risk group, age and residence to account for
differential sampling probability and small differences in response
rates to ensure estimates were generalizable to the English HIV popu-
lation. Individuals who were missing data on the EQ-5D-5L (n=218)
and Wales (n=67) were excluded (Figure 1).

3.3. Baseline characteristics

In both countries most of the population was male, and substan-
tially more males were included in the Netherlands than in England
(p=0¢005) (Table 1). Over half of participants were aged between 40-
Second, third or 
fourth visit (n=591)  

1213)

2)

he 

t the 

Pa�ents successfully contacted and invited 
to take part in the survey (n=8,463)

Completed the Posi�ve Voices 2017 
survey (n=4,422) 

Remaining for analysis (n=4,137) 

Missing data on EQ-5D-5L 
(n=218) 
People living with HIV from 
Wales (n=67) 

Inclusions in England

People with HIV randomly sampled from 
na�onal HIV surveillance records (n=12,114)

Not contactable, lost to 
follow up, transferred 
care (n=3,537)
Died (n=114)

Declined to take 
part (n=4,041)  

in the Netherlands and in England. In the first phase of the study all individuals attending
and individuals were approach by the infectious disease specialist. The second phase only
ompliance in the first phase of the study was high approaching 90%.



Table 1
baseline characteristics of people living with HIV in the Netherlands and
England. Other transmission routes included: injecting drug use (NL: 3%
n=26 versus England 1% n=47), blood contact (NL: 0% n=2 versus England
0.75% n=30), perinatal (NL: 1% n=8 versus England: 0.75% n=29), and
unknown routes of transmission (NL: 4% n=33 versus England: 1% n=45)

Baseline characteristics n (%) People living with HIV P-value
Netherlands England

Demographic characteristics
Gender
Male 693 (77) 2945 (73) 0¢005
Female 202 (23) 1100 (27)
Age
<40 223 (25) 904 (22) <0¢001
40-60 507 (57) 2617 (65)
>60 165 (19) 525 (13)
Transmission mode
MSM 478 (60) 2165 (55) <0¢001
Heterosexual 248 (31) 1599 (41)
Other 69 (9) 106 (4)
Origin
NL/England 474 (53) 2077 (52) <0¢001
High-income countries 77 (9) 504 (12)
Sub-Saharan Africa 130 (15) 1120 (28)
Middle East 19 (2) 23 (1)
South-East Asia 40 (4) 102 (3)
South America 155 (17) 173 (4)
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60 years, and of this age group there were more persons included in
England as compared to the Netherlands (p<0¢001). Additionally, a
quarter of the people living with HIV from both countries was below
40 years of age. The main transmission route in both countries was
MSM, but more MSM were included in the Netherlands than in Eng-
land (p<0¢001) (Table 1).

In the Netherlands almost half of the population originated from
another country (47% n= 421), which was comparable to England
(48%, n=1,922). The distribution of the different regions of origin was,
however, different between the Netherlands and England (p<0¢001).
In the Netherlands, the most common regions of origin included
South America and Sub-Saharan Africa while in England this included
Sub-Saharan Africa and other high-income countries (Europe, North
America, Australia, and New Zealand) (Table 1).

3.4. HrQoLutility of people living with HIV compared to the general
population

In the Netherlands, people living with HIV have a mean adjusted
HrQoLutility score of 0¢850 (§ standard deviation (SD) 0¢17), which is
comparable to the Dutch general population at 0¢869 (§SD 0¢17)
(Table 2). people living with HIV in England have a slightly lower
mean adjusted HrQoLutility score (0¢832 § SD 0¢23) than the general
population at 0¢885 (§ SD 0¢22) (p<0¢001). When stratified by
Table 2
Baseline characteristics of living with HIV in the Netherlands and England in comparison to
general population was kindly provided by Versteegh et al. and the Health Survey for Engla
and gender weighted to represent the distribution of the general population. Difference
p<0.001. x Age weighted utility score based on the distribution of age among the general p
the general populations.

Baseline characteristics of living with HIV in the Netherlands and England in comparison t
Netherlands
People living with HIV General population

Baseline characteristics Mean utility score §SD 90% target n(%) Mean utility sc
HRQoLUtility 0¢850§ 0¢17 98% 979(100) 0¢869§ 0¢17
Genderx
Male 0¢865 § 0¢17 98% 480(49) 0¢881§0¢17
Female 0¢837 § 0¢18 98% 497(51) 0¢858§0¢17
Age1

<40 0¢875§0¢15* 96% 318(33) 0¢906 § 0¢14
40-60 0¢851 § 0¢16 100% 388(40) 0¢853 § 0¢19
>60 0¢832§ 0¢21 98% 264(27) 0¢844 § 0¢17
gender, male people living with HIV have slightly higher HrQoLutility
scores than females in both countries. However, this was also seen in
the general population (Table 2). In both countries, HrQoLutility scores
decreased with age both in people living with HIV and in the general
population. In the Netherlands and England, young people living
with HIV (< 40 years of age) had a lower HrQoLutility score than the
general population in the same age group (Table 2). Also middle-
aged and elderly people living with HIV had lower utility scores that
the general population, although this only reached statistical signifi-
cance in England (Table 2).

Using this study’s definition of the ‘fourth 90’ of a ‘good’ HrQoL,
which was people living with HIV having an HrQoLutility score at or
above 90% of the general population HrQoLutility, both countries met
this target. In the Netherlands people living with HIV reached 98%
and in England 94% of the utility score of the general population.
When stratified by gender, English male people living with HIV
scored 93% of the utility score of the male general population, which
lower than male people living with HIV in the Netherlands or female
people living with HIV from both countries (Table 2).
3.5. Distribution of the five EQ-5D-5L domains

In the Netherlands, people living with HIV reported fewer prob-
lems with mobility compared to the general population, with 21% of
people living with HIV versus 24% of the general population reporting
any mobility problems (Figure 2). In contrast, in England, people liv-
ing with HIV had more problems with mobility compared to the gen-
eral population with 27% of people living with HIV versus 21% of the
general population. Both in the Netherlands and English people living
with HIV reported more problems with self-care compared to the
general population (NL: 8% people living with HIV vs 4% general pop-
ulation p<0¢001; England: 13% people living with HIV vs 8% general
population p<0¢001).

The EQ-5D domain with the greatest burden of reported symp-
toms for people living with HIV was pain/discomfort, with 39% of
people living with HIV in the Netherlands and 47% people living with
HIV in England reporting symptoms. In the Netherlands, people living
with HIV reported less pain/discomfort as compared to the Dutch
general population, in which 49% reported problems. In contrast,
people living with HIV in England reported more pain/discomfort
than the general population, where just 43% of the population
reported problems.

Remarkably, in both countries, people living with HIV report more
symptoms of anxiety/depression. Over one-third (35%) of the Dutch
people living with HIV and almost half (47%) of people living with
HIV in England reported anxiety/depression problems compared to
one-fifth (21%) and one-third (31%) among the Dutch and English
general population, respectively (p<0¢001) (Figure 2).
the general populations. Raw data regarding the distribution of the Data of the Dutch
nd 2017(18, 20). Dutch and English general people living with HIV outcomes were age
as compared to the general population are indicated with a * for p<0.05 and ** for
opulations. 1Gender weighted utility score based on the distribution of gender among

o the general populations
England
People living with HIV General population

ore §SD Mean utility score §SD 90% target n(%) Mean utility score §SD
0¢832§0¢23** 94% 7,136 (100) 0¢885 § 0¢22

0¢833 § 0¢23 93% 3,444 (48) 0¢897 § 0¢21
0¢831 § 0¢23 95% 3,693 (52) 0¢873 § 0¢20

0¢882 §0¢18** 95% 318 (33) 0¢924 § 0¢16
0¢817 §0¢24** 93% 388 (40) 0¢883 § 0¢22
0¢786 § 0¢24* 94% 264 (27) 0¢836 § 0¢24



Figure 2. Comparison of the different EQ-5D-5L domains per severity level of the age and gender weighted HIV population (first bar) and the general population (second bar) in the
Netherlands (left) and England (right). Raw data regarding the distribution of the Dutch general population was kindly provided by Versteegh et al. and the Health survey for Eng-
land 2017(18, 20). The percentage on the right indicates the percentage of people living with HIV who did not report any problems on this domain compared to the general popula-
tion. *indicates a difference with p<0.05.
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In the Netherlands, people living with HIV only scored worse than
the general population on two domains: self-care and anxiety/
depression, which differed in England, where people living with HIV
scored worse on all five domains. In both countries, the most striking
disparity compared to the general population was for anxiety/depres-
sion.

When stratified by age, younger people living with HIV (<40 years
of age) in both countries reported more problems with anxiety/
depression than older adults. Of young people living with HIV, 36% in
the Netherlands and 47% in England reported symptoms of anxiety
and depression compared to 20% and 33% among the general popula-
tion (P<0¢001) (Table 3). Young people living with HIV from England
reported more problems with mobility, self-care, and usual activities
compared to the general population of the same age group.

In the Netherlands, middle-aged people living with HIV (40-
60 years of age) had similar or better symptom profiles for all
domains except for anxiety/depression. In contrast, in England mid-
dle-aged people living with HIV scored worse on all EQ-5D-5L
domains compared to the general population. In both countries mid-
dle-aged people living with HIV scored lower for anxiety/depression
(Table 3).

In the Netherlands, elderly people living with HIV (>60 years of
age) fared better for the mobility, usual activities, and pain/discom-
fort domains, but worse for the self-care and anxiety/depression
domain. Over one-third (32%) of elderly Dutch people living with HIV
report anxiety/depression issues compared to 15% in the Dutch gen-
eral population. Additionally, 8% reported severe to extreme prob-
lems, which did not occur in the general population. In England,
elderly people living with HIV had slightly lower scores on the
domains self-care and usual activities’, but much lower scores on
anxiety/ depression compared to the English general population. Of
elderly English people living with HIV, 44% experienced anxiety/
depression issues compared to 27% in the English general population
(Table 3).

4. Discussion

To the extent of our knowledge this is the largest cross-sectional
study which compared the HrQoLutility of people living with HIV in
two Western European countries, the Netherlands and England, with
the general population. In both countries people living with HIV
reported a highly comparable HrQoLutility as compared to the general
populations In the Netherlands, HIV positivity did not impact mobil-
ity, usual activities, and pain/discomfort, while in England all
domains were affected. In both countries people living with HIV
experienced far more anxiety/depression issues compared to HIV-
uninfected individuals. Strikingly, elderly people living with HIV
(>60 years of age) were mostly affected, with anxiety/depression
issues occurring almost twice as often as in the elderly general popu-
lation. People living with HIV from both countries exceed the ‘fourth
90’ for the overall HrQoLutility score on HrQoL with 98% and 94% in
the Netherlands and England, respectively. Nevertheless, both coun-
tries still observed a disproportionate burden of anxiety/depression
among people living with HIV.

This study reports the progress towards the ‘fourth 90’, in two
countries on track for the UNAIDS ‘90-90-90 targets’ [13]. While
reaching the ‘90-90-90 targets’ has already delivered tremendous
benefits for people living with HIV in both countries, the ‘fourth 90’ is
important to ensure that long and healthy lives are possible [12,21].
Measuring HrQoL should be considered as a standard in HIV-care
given several benefits in improving care. On a clinical level, measur-
ing HrQoL can predict survival among people living with HIV receiv-
ing antiretroviral therapy and predict the occurrence of behaviour
which negatively influence health status [22]. This practical informa-
tion for clinicians can determine the involvement, adherence, self-
care and subsequently prognosis of their patients. Also, prior to start-
ing ART, HrQoL measurements could highlight aspects of a persons’
health which require improvement to maximize the likelihood of a
positive treatment outcome(23-25). On a population level, measuring
HrQoL can identify areas where the health system is failing and can
identify areas where needs are unmet and inform service planning
and provision.

Our study demonstrated that anxiety/depression was a key issue,
with up to twice as many people living with HIV reporting symptoms
of anxiety and depression compared to the general population. Anxi-
ety and depression were the main driver of poorer overall HRQoLutility
in people living with HIV in both the Netherlands and England. Sev-
eral factors could contribute to an increase in anxiety/depression
among people living with HIV for example, coping with a recent HIV
diagnosis, the onward effect on relationships, stigmatization, social
isolation and loneliness, and the experience of living with a chronic
illness. However, previous studies have shown that even compared
to individuals with other chronic diseases, people living with HIV
report more anxiety/depression issues [26]. Additionally, there is an



Table 3
Comparison of PLWH with the general population over EQ-5D-5L domain. The gender weighted levels of severity per EQ-5D-5L domains from PLWH over dif-
ferent age groups compared to general population of the same age group (The Netherlands = upper part and England = lower part of the table). A significantly
difference of the PLWH and general population is indicated with * for a p<0¢05 and ** for a p<0¢001. Only England PLWH whom reported their age could be
included in this analysis. Data from the general population has been kindly provided by Versteegh et al. and the Health Survey for England(18, 20).

Comparison of people living with HIV and the general population of the Netherlands
<40 years of age 40 � 60 years of age > 60 years of age

Per EQ-5D-5L
domain n(%)

People living with
HIV in the Neth-
erlands n=242

General population
n=336

Dutch people living
with HIV n=514

General
population=379

People living with
HIV in the Neth-
erlands n=139

General population
n=264

Mobility **
Able to walk about 215 (89) 300 (89) 410 (80) 265 (70) 93 (67) 158 (62)
Slight problems 21 (9) 28 (8) 63 (12) 79 (21) 29 (21) 47 (18)
Moderate problems 4 (2) 6 (2) 30 (6) 29 (8) 9 (6) 32 (13)
Severe problems 1 (1) 1 (0) 11 (2) 6 (2) 7 (5) 19 (7)
Unable to walk about 0 (0) 1 (0) 0 (0) 0 (0) 1 (0) 0 (0)
Self-care *
Able to wash or dress
myself

235 (97) 330 (98) 473 (93) 366 (97) 118 (85) 246 (93)

Slight problems 5 (2) 4 (1) 21 (4) 8 (2) 14 (10) 10 (4)
Moderate problems 2 (1) 1 (0) 15 (3) 3 (1) 1 (1) 5 (2)
Severe problems 1 (0) 0 (0) 5 (1) 0 (0) 5 (3) 0 (0)
Unable to walk or
dress myself

0 (0) 1 (0) 0 (0) 1 (0) 1 (0) 3 (1)

Usual activities ** *
Able to do usual
activities

195 (81) 275 (84) 402 (78) 257 (68) 107 (77) 180 (67)

Slight problems 36 (15) 37 (11) 74 (14) 68 (18) 19 (13) 53 (20)
Moderate problems 8 (3) 10 (3) 26 (5) 46 (12) 8 (5) 28 (10)
Severe problems 3 (1) 3 (1) 12 (2) 7 (2) 3 (2) 7 (3)
Unable to do usual
activities

0 (0) 1 (0) 1 (0) 1 (0) 3 (2) 0 (0)

Pain/discomfort ** **
No pain 164 (68) 217 (65) 291 (57) 181 (48) 81 (59) 102 (39)
Slight pain 53 (22) 92 (27) 138 (27) 120 (32) 39 (28) 98 (37)
Moderate pain 21 (9) 21 (6) 58 (11) 61 (16) 9 (7) 51 (19)
Severe pain 3 (1) 5 (2) 27 (5) 14 (4) 5 (4) 12 (5)
Extreme Pain 1 (1) 1 (0) 1 (0) 3 (1) 3 (2) 1 (0)
Anxiety/depression ** ** **
Not anxious or
depressed

154 (64) 265 (79) 333 (65) 289 (76) 94 (68) 223 (85)

Slightly 52 (22) 55 (16) 124 (24) 59 (16) 26 (19) 35 (13)
Moderately 32 (13) 13 (4) 42 (8) 21 (6) 6 (5) 6 (5)
Severely 3 (1) 3 (1) 11 (2) 8 (2) 10 (7) 0 (0)
Extremely 1 (0) 0 (0) 4 (1) 2 (1) 2 (1) 0 (0)

Comparison of people living with HIV and the general population of England
<40 years of age 40 � 60 years of age > 60 years of age

Per EQ-5D-5L
domain n(%)

People living with
HIV in England
n=904

General population
n=2683

People living with
HIV in England
n=2617

General
population=2430

People living with
HIV in England
n=525

General population
n=2023

Mobility ** **
Able to walk about 803 (89) 2434 (90) 1874 (72) 1991 (81) 292 (56) 1263 (61)
Slight problems 50(6) 183 (7) 278 (11) 234 (10) 96 (18) 345 (17)
Moderate problems 35(4) 52 (2) 325 (12) 123 (5) 93 (18) 239 (12)
Severe problems 16 (2) 24 (1) 130 (5) 91 (4) 42 (8) 192 (9)
Unable to walk about 0 (0) 9 (0) 10 (0) 14 (1) 2 (0) 21 (1)
Self-care ** ** **
Able to wash or dress
myself

846 (94) 2614 (97) 2235 (85) 2282 (93) 427 (81) 1767 (86)

Slight problems 27 (3) 54 (2) 141 (5) 74 (3) 40 (8) 144 (7)
Moderate problems 22 (2) 27 (1) 182 (7) 74 (3) 51 (10) 82 (4)
Severe problems 6 (1) 0 (0) 44 (2) 24 (1) 4 (1) 41 (2)
Unable to walk or
dress myself

3 (0) 0 (0) 15 (1) 0 (0) 3 (1) 21 (1)

Usual activities ** ** **
Able to do usual
activities

755 (84) 2406 (89) 1822 (70) 2010 (81) 324 (62) 1368 (67)

Slight problems 77 (9) 189 (7) 325 (12) 223 (9) 85 (16) 347 (17)
Moderate problems 45 (5) 81 (3) 309 (12) 124 (5) 80 (15) 204 (10)
Severe problems 22 (2) 27 (1) 126 (5) 74 (3) 28 (5) 102 (5)
Unable to do usual
activities

5 (1) 0 (0) 35 (1) 25 (1) 8 (2) 41 (2)

Pain/discomfort **
No pain 632 (70) 1952 (73) 1375 (53) 1336 (55) 204 (39) 830 (40)
Slight pain 163 (18) 508 (19) 606 (23) 680 (28) 164 (31) 643 (31)
Moderate pain 67 (7) 161 (6) 359 (14) 291 (12) 97 (18) 415 (20)

(continued)
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Severe pain 38 (4) 53 (2) 225 (9) 97 (4) 51 (10) 145 (7)
Extreme Pain 4 (0) 27 (1) 52 (2) 49 (2) 9 (2) 41 (2)
Anxiety/depression ** ** **
Not anxious or
depressed

431 (48) 1791 (67) 1314 (50) 1710 (69) 302 (58) 1492 (73)

Slightly 266 (29) 535 (20) 621 (24) 446 (18) 108 (21) 368 (18)
Moderately 125 (14) 267 (10) 428 (16) 198 (8) 81 (15) 143 (7)
Severely 52 (6) 80 (3) 175 (7) 74 (3) 26 (5) 41 (2)
Extremely 30 (3) 27 (1) 79 (3) 28 (1) 8 (2) 21 (1)

8 S. Popping et al. / The Lancet Regional Health - Europe 8 (2021) 100177
intersection of higher rates of mental health problems in marginal-
ised population who are also at risk of HIV, such as LGBT populations,
migrants, drug users, and prisoners [27]. People with mental health
issues or psychiatric disorders may be more likely to acquire HIV
[28,29]. Unrecognized and untreated mental health issues are associ-
ated with non-adherence and the increase of high-risk behaviour.
This may facilitate HIV transmission, which can hamper the other
’90-90-90 targets’ [23-25]. Therefore, it is of importance to regularly
screen for anxiety/depression issues in the provision of HIV-care and,
if indicated, a more in-depth assessment followed by an appropriate
treatment plan, including a multidisciplinary team for people living
with HIV with moderate to extreme anxiety /depression symptoms
[30].

We found that the HrQoLutility is impacted by different factors for
older and younger people living with HIV, indicating the changing
needs of the HIV population over the life course. Young people living
with HIV mostly struggle with anxiety/depression issues, while
elderly people living with HIV have additional problems with self-
care and usual activities. Maintaining a good HrQoL among elderly
people living with HIV is challenging but of importance given an age-
ing HIV population. Older people living with HIV have more co-mor-
bidities, use multiple medication, experiences more changes in
physical and cognitive wellbeing, and are more prone to stressors
[31,32]. Additionally, apart from age-group differences our study
found country specific differences. For instance, in England middle-
aged people living with HIV experienced a lower HrQoL on all
domains while Dutch middle-aged people living with HIV scored bet-
ter on most. This demonstrates that HrQoL is country specific and
cannot be adopted from other countries. Therefore, countries should
measure their own HrQoL among people living with HIV.

One of the major strengths of this study is that we included a large
fraction of all people living with HIV in the Netherlands (4%) and Eng-
land (5%) and that our sample is generally representative of the
national PLWH population from both countries. Another strength of
this study is the comparison of gender and age groups of PLWH with
similar groups of the general population. Moreover, the Netherlands
and England can provide an example to other countries as both have
universal access to ART, a focus on early case finding, and solid and
multidisciplinary HIV-care, which might result in a higher HrQoL
than previous studies [10].

Our study has several limitations. Firstly, as there is no consensus
on the best definition of and measurement tool for HrQoL to assess
progress towards the ‘fourth 90’, we defined this measure indepen-
dently as a HrQoLutility score that is 90% of the general population.
This approach has several caveats, in that the interpretation is highly
dependent on the validly of the EQ-5D-5L instrument to accurately
measure HrQoLutility for people living with HIV. Generic HrQoL meas-
ures such as the EQ-5D-5L, SF-36, and WHOQOL-BREF are widely
used in HIV research [6]. While the EQ-5D-5L may be less sensitive to
HIV-specific changes than other measurements, the EQ-5D-5L is use-
ful due to its extensive validation, brevity, ease of administration and
interpretation, the availability of several languages, and, importantly
for this study, allows comparison to the general population. Addition-
ally, the EQ-5D-5L is frequently used and recommended among
people living with HIV and provides responsiveness to treatment initi-
ation, adverse events, and the development of opportunistic infections
[4,8,33]. However, more HIV specific in-depth knowledge as, social cir-
cumstances, relationships issues, and stigmatization, should be mea-
sured with HIV-specific HrQoL instruments as for example, the
WHOQOL-HIV or MOS-HIV or other patient-reported outcome meas-
ures such as stigma, social isolation, and patient engagement [6,8,34].
Although the EQ-5D-5L and other HrQoL instruments are very useful
tools, they only measure a range of activities. Ideally, these should be
offered with additional context specific measure of open-ended ques-
tions which can allow patients to expand on these modalities as well
as express in their own words their lived experiences.

Secondly, there may be bias in the sample of people with HIV who
participated in the surveys. In the Netherlands, the survey was con-
ducted in a single urban HIV clinic representing 8% of all people with
HIV in the Netherlands and significantly over-represented women
and migrants. In England, the data was from a national survey with a
random sampling strategy. However, the survey somewhat over-
recruited older, white men and Londoners. In England, the survey
data was weighted to account for these demographic differences.
However, in both surveys non-respondents may systematically differ
from respondents on the outcome of interest (quality of life) and in
important factor socioeconomic status, self-stigma, and mental
health status. Therefore, some residual bias will remain, although the
directionality of this bias is not clear.

Thirdly, England and the Netherlands have a demographically dif-
ferent people living with HIV population and are therefore not
directly comparable. From a methodological perspective, this analysis
raised additional questions about the cross-country comparability of
EQ-5D utility scores using different value sets and the complexity of
interpreting the overall utility score. Nevertheless, this method has
been performed in other studies comparing the HrQoL between dif-
ferent countries [35-37]. Importantly, data showed that HrQoL
between countries differ and therefore it is of importance to have
country specific measurements instead of adopting values from other
countries.

Lastly, this study aimed to provide an overview of the HrQoL of
people living with HIV compared to the general population and did
not looked at population specific factors, such as smoking, economic,
and educational status. These factors, however, can negatively influ-
ence quality of life outcomes and are often more present in people
living with HIV, such as smoking [10,38].

This study represents a first step in the process of how best to
assess HrQoL in people living with HIV, by assembling large, existing
data sources that use a standardised HrQoL measurement, and
appraising the ‘state of play’ for HrQoL among the people living with
HIV population in a standardised way that allows comparison to the
general population. Indeed, our results identified important insights
into gaps in the general health of people living with HIV at the popu-
lation-level. However, there is a need for a standardised HrQoL mea-
sure or index to be developed, particularly considering mental health
and HIV-specific issues such as stigma and ART use.

Measuring HrQoL is an important next step in HIV-care, due to the
chronic nature of the disease and to promote health. Our study



S. Popping et al. / The Lancet Regional Health - Europe 8 (2021) 100177 9
showed that in two Western European countries, both on track for
the ’90-90-90 targets’, the ‘fourth 90’ is already achieved. Although a
high HrQoLutility was reported, both countries reported more anxiety/
depression among the people living with HIV population compared
to the general population, highlighting an area of health which needs
more attention to improve the well-being of people living with HIV.
Standardized HrQoL measurements implemented in daily practice
can help to guide individualized patient care by pointing out areas
which require attention. More work is needed to identify the optimal
HrQoL measure for people living with HIV to adopt as the ‘fourth 90’.
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