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Abstract
This study aimed to validate and assess a comprehensive set of illness-specific health-related quality of life (HRQL) domains in
people living with HIV (PLWH) with cognitive symptoms. One hundred and three HIV patients with cognitive symptoms (n= 93
male, 90.3%) were identified from two UK HIV clinics and complete a series of validated scales measuring seven HRQL domains
identified as important to HRQL by PLWH with cognitive impairment. These included: physical functioning, cognition, social con-
nectedness, self-concept, HIV stigma, acceptance of and perceived control over cognitive health, and physical and mental health
and wellbeing. Exploratory factor analysis confirmed that domain total scores loaded onto one main factor, representing HRQL.
Scale cut-off scores revealed a significant proportion of patients scored outside the normal range on single domains (between
26.2% and 79.6%), and many patients on multiple domains (40.8% on 4 or more domains). We found evidence of poor
HRQL across domains in the majority of PLWH with cognitive symptoms and identified domains driving these experiences.
This provides targets for intervention development and clinical action to maintain or improve HRQL in PLWH with cognitive
symptoms or impairment.

Keywords
HIV, cognitive impairment, HIV-associated neurocognitive disorder, health-related quality of life, quality of life, patient-centred
care

Date received: 4 January 2023; revised: 27 January 2023; accepted: 24 February 2023.

Introduction
People living with HIV (PLWH) experience disproportionately
more co-morbidities than age-matched HIV-negative individu-
als.1 These co-morbidities include cognitive impairment which
is seen at higher rates and at younger ages in PLWH compared
to HIV-negative controls.1,2 Conservative estimates suggest
between 14% and 28% of PLWH in the UK have a cognitive
impairment3 and studies find PLWH with cognitive impairment
report lower quality of life than PLWH without cognitive
impairment and HIV-negative controls.4 Cognitive impairment
in the context of HIV is often termed HIV-associated neurocog-
nitive disorder (HAND) based on Frascati criteria.5 In the last
decade, however, there has been increasing recognition that
the cognitive impairments seen in PLWH are frequently
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multifactorial,6 and not restricted to brain injury caused directly
by HIV and, as such, may not be best described as purely
‘HIV-associated’.6,7 Prior to the advent of effective cART,
dementia related to HIV disease was commonly seen, but
now milder cognitive phenotypes predominate.7–9 Importantly,
older age appears to increase the risk of cognitive impairment in
PLWH, suggesting that the prevalence of cognitive impairment
may increase as populations of PLWH age.10,11 For many
PLWH, the cognitive impairment faced is often static and
improvement in cognition is difficult to achieve.12 Pharmaceu-
tical interventions which directly target improvement in cogni-
tion do not exist, therefore, focusing on broader indicators of
wellbeing, such as quality of life, may help to support patients
live well with cognitive impairment.

Health-related quality of life (HRQL) is a multidimensional
concept that reflects an individual’s subjective perception of
the impact of a health condition on everyday life and includes
domains related to physical health, mental health and social func-
tioning.13 The importance of addressing HRQL in PLWH has
received increased focus in recent years, as research finds
PLWH with virologically controlled HIV infection report sub-
stantially lower HRQL compared to the general population.14–
17 HRQL is directly associated with clinically relevant outcomes
in PLWH, including viral suppression and treatment adherence.18

As noted above, PLWH with cognitive impairment report poorer
HRQL than PLWHwithout CI, and these individuals face further
compounding difficulties.4,19,20 The deficits in memory, learning,
attention, and executive function experienced have an
illness-specific impact on health and function across traditional
HRQL domains (i.e., physical, mental, social) along with
domains not typically considered in generic or HIV-specific con-
ceptualisations.19,21–23 To the best of our knowledge no studies
to date have assessed the HRQL of PLWH with cognitive
issues along relevant illness-specific domains.

Assessment of HRQL is considered a key measurement of
state and outcome in those with chronic diseases, such as
HIV or cognitive disorder24 and an important factor when eval-
uating health status in PLWH.25,26 Improving HRQL is a recog-
nised goal of treatment. Assessing and targeting illness-specific
domains driving HRQL is important for tailored care as it
enables healthcare providers to focus on individual needs and
illness-specific issues of those experiencing a particular condi-
tion during consultation. Systematic assessment of changes in
relevant HRQL domains over time can also serve to monitor
and evaluate interventions and quantify returns on healthcare
investments.23,27

In a qualitative study Alford et al19 identified important
illness-specific domains influencing HRQL in PLWH with
objective cognitive impairment (diagnosed in specialist
HIV-memory services in two UK hospitals). PLWH reported
key issues in domains of: physical function, cognition, social
connectedness, HIV stigma, self-concept, acceptance of and
control over cognitive health, and physical and mental health
and wellbeing.19 Using a set of existing instruments selected
to represent each HRQL domain identified, this study aimed
to further validate the domains influencing HRQL in a larger

group of PLWH with cognitive symptoms, explore the associ-
ations between domains and to assess the HRQL of this group.

Methods

Design and Participants
This questionnaire-based cross-sectional study was approved
the [details omitted for double-anonymised peer review] in
May 2020. PLWH with access to cART were recruited from
two HIV services in [details omitted for double-anonymised
peer review] between January and June 2021. Eligible partici-
pants were identified based on the European AIDS Clinical
Society (EACS) recommended screening tool for the identifica-
tion of cognitive symptoms (Table 1).28 This identifies patients
which merit undergoing further investigation and formal neuro-
psychological testing for potential cognitive impairment.
Patients are asked these questions annually as part of their
routine care within the HIV service and were identified as
having cognitive symptoms if they answered ‘yes’ to one or
more of these questions, as recommended by EACS guidance.

Procedure
Eligible patients were contacted by their HIV service and
invited to participate, if interested their contact details were
passed to the research team. Participants could decide
whether to participate in person or over the telephone and
using an electronic link to access and complete the domain
scales (Qualtrics29). Written or electronic consent was taken
before participants completed a demographic questionnaire
and the researcher administered Montreal Cognitive
Assessment – Blind Version (MoCA-Blind),30 this is an
adapted version developed and validated for remote administra-
tion. This version was used due to the COVID-19 pandemic and
allowed those who would prefer to take part remotely to do so.

Measures
The instruments chosen to represent and ‘operationalise’ the
HRQL domains identified19 had to fulfil several criteria. This
included: i) shown to have acceptable reliability and validity,
preferably tested with HIV patients previously; ii) reasonably
short in terms of time to complete; and iii) preferable provide

Table 1. European AIDS Clinical Society Screening Questions for
Cognitive Impairment.28

Question

1. Do you experience frequent memory loss (e.g., do you forget the
occurrence of special events even the more recent ones,
appointments, etc.)?

2. Do you feel that you are a lot slower when reasoning, planning
activities, or solving problems?

3. Do you have major difficulties paying attention (e.g., to a
conversation, book or film)?
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(clinically) relevant cut-off points. Details of the instruments
used are given below Table 2.

Physical Function. was examined using The Lawson and
Brody Instrumental Activities of Daily Living (IADL)
Scale.31 This measures eight activities of daily living which
contributed to the physical function domain. Each activity is
scored trichotomously (0= unable, 1= needs assistance, 2=
independent) with a summary score ranging from 0 (low func-
tion, dependent) to 16 (high function, independent).

Cognition. was assessed using the Montreal Cognitive
Assessment- Blind (MoCA- Blind).30 The adapted
MoCA-Blind30 has been reported in a number of studies to
have good psychometric properties for the screening of cogni-
tive impairment37,38 and is shown to be feasible and valid
with an optimum cut off of ≤18 (out of a possible 22) for cog-
nitive impairment.38

Social connectedness. was measured using the Social
Connectedness Scale-Revised (SCS-R).32 It has excellent psy-
chometric properties as a measure of perception of social inclu-
sion and connection.39 Scores range from 20 to 120, with higher
scores reflecting a stronger sense of social connectedness.32

HIV stigma was assessed using the 8-item Stigma Scale for
Chronic Illness Scale.40 The measure has two subscales assess-
ing internalised and enacted stigma and has been used and val-
idated in PLWH and in people with neurological conditions
.40,41 Scores range from 8 to 40, with higher scores indicating
higher stigma.34

Self- Concept. was assessed using the Rosenburg Self-
Esteem Scale,34 a widely used measure of self-esteem.
Consisting of 10 items, it has been used and validated exten-
sively for use in PLWH.42 Scores range from 0–30, with
scores between 15–25 considered normal, and scores below

15 suggestive of low self-esteem.43 Self-concept is a multidi-
mensional concept incorporating aspects such as self-efficacy,
self-esteem, identity, and future self.44 For brevity, we exam-
ined one, key area of self-concept, namely self-esteem. This
was selected for assessment as self-esteem represents a promi-
nent affective aspect of self-concept: an individual’s belief
about his or herself,45 and thus was considered the most appro-
priate assessment choice for influencing HRQL.

Acceptance of and perceived control over cognitive
health. was assessed using two independent scales: the
Acceptance of Illness Scale35 and the Brief Illness Perception
Scale.36 The Acceptance of Illness Scale35 has been used and val-
idated in PLWH46 and in those with neurological conditions.47

Scores range between 8 and 40, with lower scores indicative of
a lack of adjustment to disease, mental discomfort, and overall
less acceptance of the condition.35 The Brief Illness Perception
Scale36 has 8 subdomains capturing 8 dimensions of illness per-
ceptions. We used scores from one dimension: personal control
over illness.36 It is scored from 0 to 100, with higher scores rep-
resentative of less perceived control over illness outcomes. The
scale performs well psychometrically and has been used in
HIV populations 48 and in those with cognitive disorder.49

Mental and physical health and wellbeing. was captured
using the two subscales of the Short-Form-12.33 This measure
has strong validity and reliability in this HIV populations50 and
assesses health status and HRQL along two subscales: physical
health and mental health. These were employed individually to
represent the physical and mental health and wellbeing

domain.51 Scores range from 0 to 100 (reflecting worse to
best health). Scores were analysed on the 0−100 scale, with a
cut-off population norm criterion of 50.33

WHOQOL-BREF52. is a well-established instrument mea-
suring generic quality of life widely used in a range of

Table 2. Scales Employed to Operationalise and Assess HRQL in PLWH With Cognitive Symptoms.

HRQoL domain assessed Measurement Used Scale/Scoring

Physical functioning Lawson and Brody Activities of
Daily Living 31

Score ranging from 0 (low function, dependent) to 16 (high function,
independent).

Cognition Montreal Cognitive
Assessment-Blind (B-MoCA) 30

0–22: higher scores indicate higher cognitive functioning. Optimum
cut-off of ≤18 for mild CI

Social connectedness Social Connectedness
Scale-Revised (SCS-R) 32

Scores range from 20 to 120, with higher scores reflecting a stronger
sense of social connectedness.

Mental and physical health and
wellbeing

Short-Form-12 Health Survey
(SF-12) 33

Derives two subscales: physical health and mental health. Scores range
from 0 to 100 (with higher scores indicating better health). Population
norm of 50.

HIV Stigma Stigma Scale for Chronic
Illness-834

Assesses internalised and enacted stigma. Scores range from 8–40, with
higher scores indicating higher stigma.

Self-concept Rosenburg Self-Esteem Scale34 Scores range from 0 to 40, with lower scores indicating worse
self-esteem. Scores ≤15 indicate low self-esteem.

Acceptance of and perceived
control over cognitive health

Acceptance of Illness Scale
(AIS) 35

Scores range between 8 and 40, with lower scores indicative of a lack of
adjustment to disease, mental discomfort, and overall, less acceptance of
the CI

Brief Illness Perception Scale 36 Scores from one dimension: personal control over illness36. Range 0–
100. Higher scores are representative of less perceived control over
illness outcomes.
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chronic diseases and cancer.53 We used the score on the
single-item question ‘How would you rate your quality of
life?’. Rated on a five-point scale (worse to best). We used
the standard recall period of 2 weeks.52 Studies have shown
that single-item scales, particularly those which ask about con-
cepts whereby the respondents typically have an intuitive
understanding, like HRQL, yield good psychometric proper-
ties: correlating well with an overall total score or sub-domain
score.54

Data Analysis
Data were screened for outliers, normality of distribution, and
missing data. Descriptive statistics were performed for the
demographic and clinical variables collected. Total or sub-scale
scores from each HRQL domain scale were computed (based on
existing scale specific specifications). Internal reliability was
assessed using Cronbach’s alpha. The domains identified as
comprising HRQL in PLWH with cognitive symptoms were
assessed independently of influencing factors such as gender
or other social or clinical variables.

Total scores from each domain scale were calculated and
exploratory factor analysis (EFA) with parallel analysis55

was conducted to assess the validity of the domains identified.
Parallel analysis is a Monte Carlo simulation technique that
aids researches in determining the number of factor to
retain in EFA, extracting factors when the eigenvalue was
greater (at the 95th percentile) than that obtained at
random.55 We hypothesised that scores on the HRQL
domain scales would load primarily onto one factor represent-
ing overall HRQL. Correlations were performed between
HRQL domain scales and across HRQL domain scales, and
overall quality of life score as indicated by the single-item
measure from the WHOQOL-BREF.52 To assess the HRQL
of this group in these relevant domains, we examined
scores relating to clinical cut-off scores. Where clinical
cut-off scores were not available, we used quartiles to
divide participants into four groups to determine upper and
lower limits allowing insight into the distribution of patients.
We examined how many participants scored outside the
desired range on each domain scale (i.e., upper or lower quar-
tile (depending on the scale)). To explore the individual and
total relevance of the HRQL domains, we performed hierar-
chical linear regression analyses on the single item from
WHOQOL-BREF52 first adding cognitive function.30 We
then added the remaining HRQL domain scales scores to
explore the individual associations between HRQL domains
scores on overall QoL score.

Results

Participants
One hundred and forty-three PLWH with cognitive symptoms
were approached to participate, of these 104 PLWH with cog-
nitive symptoms completed the demographic questionnaire

and cognitive assessment. One participant failed to complete
the HRQL scales online, resulting in a final total of 103 partic-
ipants. Participants were patients accessing HIV services
at [details omitted for double-anonymised peer review]
(96 patients, 98.9% and 7 patients, 7.2%, respectively).
Ninety-three (90.3%) of participants identified as male;
median age was 58.8 years (range 33-88); mean score on the
MoCA-Blind was 17.85 (≤18 indication for CI) (Table 3).
Those scoring below this threshold (n= 52) were referred to
HIV-specialist memory clinics, of which 23 received were
found to have objective cognitive impairment, 8 were found
not to have objective cognitive impairment; and 22 are await-
ing assessment.

Table 3. Participant Demographics and Clinical Characteristics.

Variable (n)

Age in years (range) a 58.8 (32−88)
Male (%) 93 (90.3)
Women (%) 10 (9.7)
Race/Ethnicity
White – British (%) 66 (64.1)
Black – African (%) 11 (10.7)
White – Other (%) 19 (18.4)
Other (%) 7 (6.8)

Sexuality
MSM (%) 75 (72.8)
Heterosexual (%) 23 (22.3)
Other (%) 5 (4.9)

Relationship Status
Single (%) 55 (53.4)
In a relationship (%) 16 (15.5)
Married/Civil Partnership (%) 32 (31.1)

Employment
Full or part time employed (%) 29 (28.1)
Unemployed (%) 40 (38.8)
Retired (%) 34 (33)

Average household income per year
Less than £20,000 (%) 55 (53.4)
£21,000–30,000 (%) 23 (22.3)
£31,000–£50,000 (%) 14 (13.6)
£51,000–£80,000 (%) 4 (3.9)
More than £80,000 (%) 5 (4.9)

Education (highest level)
Less than 12 years schooling (%) 9 (8.7)
Secondary (left at 16 years of age) (%) 30 (29.1)
College (left at 18 years of age) (%) 31 (30.1)
Degree (Undergraduate/postgraduate degree (%)) 33 (32.1)

Health/HIV clinical variables
MoCA-Blind score (SD)b 17.85 (3.12)
Polypharmacy (≥3 non-HIV medications, %) 67 (65)
Years with diagnosed HIVa 19 (2-36)
Years on ARTa 15 (2-31)
VL>40 copies/ml (%) 5 (5)
On cART (%) 103 (100)

MSM, men who have sex with men; MoCA, Montreal Cognitive Assessment;
cART, combination antiretroviral therapy; VL, viral load. All values are
expressed as n, unless otherwise stated.
aMedian (range).
bMean (standard deviation).
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Validation of the HRQL Domain Scales in PLWH With
Cognitive Symptoms
We found no outliers across scores on HRQL domains scales
and no evidence of non-normality within scale scores. The per-
centage of missing data totalled 1.69%, which is considered
well within acceptable limits. All HRQL scales showed had
high internal reliability, all α≥ 0.7,56 apart from the MoCA
(α= 0.62) which was still acceptable.57 Used together, the
HRQL domain scales also demonstrated good internal consis-
tency (α= 0.72).

EFA with parallel analysis indicated a one-factor solution.55

The forced one-factor solution explained 44.5% of the variance
in scores with some residual correlations remaining, causing
model misfit between the following scales: physical health ∼
mental health and self-concept ∼ social connectedness. A con-
firmatory model with one general factor fitted the data well
according to root mean square error of approximation
(RMSEA)= 0.007, comparative fit index (CFI)= 0.926, and
standardised root mean squared error (SRMR)= 0.064
(χ2= 536.54, df= 45, p < 0.001). All of the HRQL domains
identified displayed factors loadings above the accepted heuris-
tic of ≥0.458 indicating the relevance of each domain to the
single factor (HRQL). Contributions ranged from β= 0.75
(mental health and control over health outcomes) to β= 0.4
(physical health), supporting our conceptualisation of HRQL
in PLWH with cognitive impairment.

The single-item overall quality of life score was significantly
related to each of the HRQL domain scales in the directions
expected. Specifically: higher cognition (r= 0.36 [0.16,
0.52]); better physical function (r= 0.53 [0.39, 0.65]), higher
physical health score (r= 0.36 [0.14, 0.57]) and mental health
score (r= 0.47 [0.27, 0.65]); better self-concept (r= 0.47
[0.27, 0.65]); lower perceived HIV stigma (r= -0.48 [-0.64,
−0.28]); greater acceptance of cognitive impairment (r= 0.51
[0.33, 0.6]), and higher perceived control over cognitive
health (r= -0.61 [-0.72, −0.48) were all significantly correlated
with higher reported quality of life. Additionally, we found sig-
nificant correlations between the majority of HRQL domains.

The only domains which did not significantly correlate were
cognition and social connectedness, cognition and self-concept,
cognition and physical health, and physical health and mental
health (all p > 0.05) (Table 4).

Health-Related Quality of Life Among People Living With
HIV With Cognitive Symptoms
Using cut-off scores or lower or upper quartiles, only 4 (3.9%)
participants scored within the desired range on all the HRQL
domain scales; 17 (16.5%) participants scored outside the
desired range on one scale, 27 (26.2%), 13 (12.6%), 5
(4.9%), 11 (10.7%), 10 (9.7%), 4 (3.9%), scored sub-optimally
on 2, 3, 4, 5, 6 scales, respectively. 8 (7.8%) participants scored
below desired range on 8 HRQL scales, and 3 (2.9%) scored
outside of the desired range on all HRQL scales (Table 5).

Overall quality of life (single WHOQOL-BREF item) was
significantly predicted through hierarchical linear regression
by cognitive function (Step 1) (see Table 5 for full details of
each regression model) R2= 0.14, F(1, 91)= 15.15, p < 0.001,
Cohens f2= 0.16. The addition of the remaining HRQL
domain scale scores (Step 2) led to a statistically significant
increase in R2 of 0.56, F (8,83)= 11.76, p < 0.001, Cohen’s f2
= 0.79. Physical function, physical health, mental health, and
control over health outcomes were the strongest predictors of
HRQL in the final model (all p < 0.05) (Table 6).

Discussion
In this study, we examined a comprehensive set of HRQL
scales, selected to represent the domains (physical function,
cognition, social connectedness, physical and mental health
and wellbeing, self-concept, HIV stigma, and acceptance of
cognitive impairment and control over cognitive health out-
comes) identified as comprising HRQL in PLWH with cogni-
tive impairment.19 The findings confirmed the relevance of
the domains in a larger group of PLWH with cognitive symp-
toms as scores loaded primarily onto one common factor.

Table 4. Correlations Between HRQL Domain Scales and Overall Quality of Life (WHOQOL-BREF) in People Living With HIV and Cognitive
Symptoms.

1 2 3 4 5 6 7 8 9

1. Quality of life – –

2. Cognition 0.36 –

3. Physical function 0.53 0.45 –

4. Social connectedness 0.4 0.07 0.42 –

5. HIV stigmaa −0.48 −0.31 −0.44 −0.32 –

6. Self-concept 0.47 0.13 0.46 0.74 −0.39 –

7. Acceptance of CI 0.51 0.4 0.51 0.44 −0.49 0.51 –

8. Physical health 0.36 0.16 0.3 0.28 −0.23 0.26 0.39 –

9. Mental health 0.57 0.28 0.46 0.63 −0.51 0.73 0.54 0.07 –

10. Perceived control over cognitive healtha −0.54 −0.41 −0.49 −0.36 0.47 −0.32 −0.61 −0.51 −0.47

p=<0.05 in bold.
The minus sign (-) indicates that some of the correlations are negative.
aIndicates scale is scored better to worse.
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This indicated that there is one underlying construct driving
scores and that each domain fits onto this single theoretical con-
struct, which we identified as HRQL based on previous qualita-
tive work.19 This is further supported by significant correlations
between all the HRQL domain scores on the single-item overall
quality of life score and significant correlations between most
domains (r 0.73 to −0.74, p < 0.05), suggesting attention to
any of the domains could inform interventions to improve
HRQL. Exploring cut-off scores revealed a significant propor-
tion of PLWH with cognitive symptoms scored outside the
desired range on single HRQL domains (between 26.2% and
79.6%). Moreover, the vast majority (96.1%) of PLWH with
cognitive symptoms scored outside the desired range on at
least one or more of the HRQL domains, and many scored sub-
optimally on four or more domains (40.8%). This shows the
scope for improvement in HRQL in PLWH with cognitive
symptoms.

Regression analysis found cognitive function significantly
predicted quality of life score (Step 1 on regression model).

Adding in the remaining HRQL domain measures significantly
improved model fit and increased the percentage of explained
variance to 56% and underscores the relevance of the
domains in this population. Our findings are in line with
studies that have used similar methods to quantitatively opera-
tionalise domains considered important to HRQL such as the
study of a population of Dutch PLWH which found that
51.2% of variance was explained in their model.59 The
authors of this study argued that the regression model produced
indicates the predictive efficacy of their scales and suggested
their scale battery be employed within Dutch HIV clinics to
measure HRQL.59

We found that domains of physical function, physical health,
mental health, and control over health outcomes were signifi-
cantly associated with the single-item quality of life score in
the final regression model (all p < 0.05). Interestingly, social
connectedness, stigma, self-concept and acceptance of CI
were not statistically significant predictors of quality of life.
Literature shows that these domains are strongly associated

Table 6. Linear Model of Prediction of QoL from HRQL Domains Scales in PLWH With Cognitive Symptoms.

b SE B β p

Step 1
Constant 2.31 [1.63, 2.99] 0.34
Cognition 0.85 [0.41, 1.28] 0.22 0.38 p<0.001
Step 2
Constant 0.64 [0.86, 2.14] 0.75
Cognition 0.09 [-0.18, 0.57] 0.18 0.09 p= 0.31
Physical function 0.09 [0.02, 0.17] 0.04 0.24 p=0.02
Social connectedness -0.01 [-0.02, 0.01] 0.01 -0.11 p= 0.35
Physical health 0.03 [0.01, 0.05] 0.01 0.27 p<0.01
Mental health 0.03 [0.01, 0.05] 0.01 0.36 p<0.01
HIV stigma -0.01 [-0.04, 0.01] 0.01 -0.09 p= 0.31
Self-concept 0.02 [-0.03, 0.06] 0.02 0.09 p= 0.47
Acceptance of CI 0.01 [-0.01, 0.04] 0.01 0.11 p= 0.32
Control over health outcomes 0.06 [0.00, 0.11] 0.03 0.17 p<0.01

R2= 0.14 for Step 1; ΔR2= 0.41 for step 2 (ps< 0.001); p< 0.05 in bold.

Table 5. Mean Scores, Standard Deviations, Cut-Off Scores and Number and Percentage of PLWH With Cognitive Symptoms Scoring
Sub-Optimally on HRQL Domain Scales.

HRQoL domain (scoring range) Mean SD Cut-offa Number suboptimal % suboptimal

Physical function (0-16) 13.47 2.92 Q1:12+ 34 33
Cognitive functioning (0-22) 17.85 3.12 18 52 50.5
Social connectedness (20-120) 75.33 19.1 Q1:63+ 29 28.4
Physical health (0-100) 39.66 11.71 50 82 79.6
Mental health (0-100) 42.76 13.5 50 70 68
HIV stigma (8-40)a 18.08 8.44 Q4:22+ 28 27.7
Self-concept (0-40) 23.85 6.33 15 34 33
Acceptance of CI (8-40) 31.56 8.85 Q1:25+ 26 26.5
Perceived control over CI (0-100) 36.2 15.59 Q4:45+ 27 26.2

SD, standard deviation.
aHigher scores indicate worse outcome.
+Based on literature, if not available based on lower (Q1) or upper (Q4) quartile.
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with HRQL in PLWH60,61 and with those experiencing cogni-
tive disorders,27,62 which was further evidenced in the correla-
tional analyses presented whereby each domain showed a
small-medium effect (r between 0.4 and 0.51) on the quality
of life score. A further regression analysis indicated when con-
trolling for the other domains the inclusion of these domain
scales increased the percentage of explained variance by only
3% (ΔR2= 0.03). Therefore, from the perspective of the regres-
sion analysis, conceptually these domains add little unique
variance.

This is the first study to measure illness-specific domains of
HRQL among PLWH with cognitive symptoms and compli-
ments work conducted by Vance et al.63 Corroborating qualita-
tive work19 we have quantitatively demonstrated the relevance
of domains important to HRQL in PLWH with cognitive symp-
toms through factor analysis, regression, and correlational anal-
yses. Given no interventions exist to improve cognition for the
majority of PLWH experiencing cognitive symptoms, focusing
on improving broader indicators of wellbeing is important. The
findings from this study provide information for clinicians to
consider when assessing HRQL in patients reporting cognitive
symptoms, targets for intervention development to improve
quality of life in this group, and signposting information regard-
ing the type of community services which may benefit PLWH
with cognitive symptoms. A second strength is that by using
clinical-cuts off and the upper and lower quartiles of scales,
we have demonstrated the particularly poor HRQL in this
group in the absence of an HIV-negative control group, and
give weight to the importance of developing interventions to
improve HRQL. A third strength of this study was the high
response rate from eligible patients, decreasing the potential
for response bias.

An important limitation of the study is the use of the EACS
screening questions to identify the sample. We acknowledge
that these questions only indicate those with cognitive symp-
toms who may benefit from further investigation and yield
poor sensitivity and moderate specificity in the detection of cog-
nitive impairment.64 Caution should be taken therefore if
extrapolating the findings to PLWH with clinically significant
cognitive impairment. Despite this, given the value of good
HRQL for all PLWH, identifying and assessing HRQL in
those that at a minimum experience cognitive symptoms is
important for tailored care and overall patient wellbeing. A
second limitation of the study was the homogeneity of the
sample. Our sample was largely comprised of men who have
sex with men (MSM), with few female participants. These dis-
tributions reflect the patient cohorts attending services in
[details omitted for double-anonymised peer review] (in partic-
ular) but do not reflect the distribution of PLWH with cognitive
impairment across the wider UK. This limitation to generalis-
ability should be carefully considered when applying findings.
It is however notable that PLWH who are MSM tend to report
higher HRQL than other PLWH groups.65 As such, HRQL in a
sample more representative of the UK HIV population might
find HRQL to be worse than that reported in this study.
Further research is needed in more representative populations.

A further limitation is that we did not explore the effects of
age, gender, ethnicity, HIV history, severity of cognitive symp-
toms, or concurrent co-morbidities because of sample size
restrictions. The influence of these factors requires examination
in the future. Additionally, future research could examine how
impairment in different cognitive domains are related to differ-
ent indicators of HRQL in PLWH with cognitive impairment.

Conclusion
HRQL is impaired for the majority of PLWH with cognitive
symptoms. It could be improved by attending to the domains
we have identified to be driving these experiences. The
domains were strongly associated with one another, therefore
actions to address any could inform interventions to improve
HRQL. These data provide targets for intervention development
and clinical action to maintain or improve HRQL in PLWH
with cognitive symptoms and impairment.

Acknowledgements
The authors wish to acknowledge and thank Dr Anna Brown for their
statistical expertise provided during the study.

Author Notes
This work was presented at the 29th Conference on Retroviruses and
Opportunistic Infections (CROI), Denver (USA), 12th February 2022.

Author contributions
K.A., S.D., S.B. and J.H.V. contributed to study conception and
design. Material preparation was performed by K.A. and J.H.V. Data
collection was conducted by K.A, E.H. and D.T. Analysis was per-
formed by all authors. The first draft of the manuscript was written
by K.A. and all authors commented on previous versions of the man-
uscript. All authors read and approved the final manuscript.

Declaration of Conflicting Interests
The author(s) declared conflicts of interest with respect to the research,
authorship and/or publication of this article: K.A., S.D., E.H and D.T.
declare no conflicts of interest. J.H.V. has received honoraria and
research grants, been a consultant or investigator in trials sponsored
by Merck, Janssen Cilag, Piramal and Gilead sciences. He has received
sponsorship to attend scientific conferences from Janssen Cilag, Gilead
Sciences and AbbVie. S.B. reports grants and personal fees from
Abbvie, personal fees and non-financial support from Lilly, personal
fees from Eleusis, Boehringer-Ingelheim, Axovant, Lundbeck, and
Nutricia, all outside the submitted work; he has been employed by
the Department of Health for England. These funders had no role in
the design of the study; in the collection, analyses, or interpretation
of data; in the writing of the manuscript, or in the decision to
publish the results.

Ethics Statement
This study was approved by the Yorkshire and Humber – South
Yorkshire Research Ethics Committee and the Health Research
Authority (19/YH/0356) in May 2020. All patient participants pro-
vided written or electronic consent to participate in the study.

Alford et al 7



Funding
The author(s) disclosed receipt of the following financial support for
the research, authorship and/or publication of this article: as part of a
PhD fellowship for KA by Brighton and Sussex Medical School,
The Centre for Dementia Studies, and Sussex Partnership NHS
Foundation Trust.

ORCID iD
Kate Alford https://orcid.org/0000-0001-5356-5644

References

1. Guaraldi G, Orlando G, Zona S, et al. Premature age-related
comorbidities among HIV-infected persons compared with the
general population. Clin Infect Dis. 2011;53(11):1120–1126.

2. Van Epps P, Kalayjian RC. Human immunodeficiency virus and
aging in the era of effective antiretroviral therapy. Infect Disease
Clin. 2017;31(4):791–810.

3. De Francesco D, Underwood J, Post FA, et al. Defining cognitive
impairment in people-living-with-HIV: the POPPY study. BMC
Infect Dis. 2016;16(1):617.

4. Alford K, Daley S, Banerjee S, Vera JH. Quality of life in people
living with HIV-associated neurocognitive disorder: a scoping
review study. PLoS One. 2021;16(5):e0251944.

5. Antinori A, Arendt G, Becker JT, et al. Updated research nosology
for HIV-associated neurocognitive disorders. Neurology.
2007;69(18):1789–1799.

6. Winston A, Spudich S. Cognitive disorders in people living with
HIV. Lancet HIV. 2020;7(7):e504–e513.

7. Alford K, Vera JH. Cognitive impairment in people living with
HIV in the ART era: a review. Br Med Bull. 2018;127(1):55–68.

8. Heaton RK, Clifford DB, Franklin DR, et al. HIV-associated neu-
rocognitive disorders persist in the era of potent antiretroviral
therapy: CHARTER study. Neurology. 2010;75(23):2087–2096.

9. Sacktor N. Changing clinical phenotypes of HIV-associated neu-
rocognitive disorders. J Neurovirol. 2018;24(2):141–145.

10. Kinai E, Komatsu K, Sakamoto M, et al. Association of age and
time of disease with HIV-associated neurocognitive disorders: a
Japanese nationwide multicenter study. J Neurovirol. 2017;23(6):
864–874.

11. Smit M, Brinkman K, Geerlings S, et al. Future challenges for
clinical care of an ageing population infected with HIV: a model-
ling study. Lancet Infect Dis. 2015;15(7):810–818.

12. Sacktor N, Skolasky RL, Seaberg E, et al. Prevalence of
HIV-associated neurocognitive disorders in the multicenter
AIDS cohort study. Neurology. 2016;86(4):334–340.

13. Bullinger M, Anderson R, Cella D, Aaronson N. Developing and
evaluating cross-cultural instruments from minimum requirements
to optimal models. Qual Life Res. 1993;2(6):451–459.

14. Bing E, Hays R, Jacobson L, et al. Health-related quality of life
among people with HIV disease: results from the multicenter
AIDS cohort study. Qual Life Res. 2000;9(1):55–63.

15. Liu C, Ostrow D, Detels R, et al. Impacts of HIV infection and
HAART use on quality of life. Qual Life Res. 2006;15(6):941–
949.

16. Shey ND, Dzemo KO, Siysi VV, Ekobo AS, Jelil NA. Quality of
life of HIV patients on highly active antiretroviral therapy: a
scoping review. J Public Health Epidemiol. 2020;12(1):63–73.

17. Miners A, Phillips A, Kreif N, et al. Health-related quality-of-life
of people with HIV in the era of combination antiretroviral treat-
ment: a cross-sectional comparison with the general population.
Lancet HIV. 2014;1(1):e32–e40.

18. Call S, Klapow J, Stewart K, et al. Health-related quality of life
and virologic outcomes in an HIV clinic. Qual Life Res.
2000;9(9):977–985.

19. Alford K, Daley S, Banerjee S, Hamlyn E, Trotman D, Vera JH.
“A fog that impacts everything”: a qualitative study of health-
related quality of life in people living with HIV who have cogni-
tive impairment. Qual Life Res. 2022;31(10):3019–3030.

20. Heaton RK, Marcotte TD, Mindt MR, et al. The impact of
HIV-associated neuropsychological impairment on everyday
functioning. J Int Neuropsychol Soc. 2004;10(3):317–331.

21. World Health Organisation. WHOQOL: measuring quality of life.
2015.

22. Group WH. WHOQOL-HIV for quality of life assessment among
people living with HIV and AIDS: results from the field test. AIDS
Care. 2004;16(7):882–889.

23. Sousa KH, Kwok OM. Putting Wilson and Cleary to the test: anal-
ysis of a HRQOL conceptual model using structural equation
modeling. Qual Life Res. 2006;15(4):725–737.

24. Strauss A, Glaser B. Chronic illness and the quality of life. Mosby;
1975.

25. Pozniak A. Quality of life in chronic HIV infection. Lancet HIV.
2014;1(1):e6–e7.

26. Heckman TG. The chronic illness quality of life (CIQOL) model:
explaining life satisfaction in people living with HIV disease.
Health Psychol. 2003;22(2):140–147.

27. Smith SC, Murray J, Banerjee S, et al. What constitutes health-
related quality of life in dementia? Development of a conceptual
framework for people with dementia and their carers. Int J
Geriatr Psychiatry. 2005;20(9):889–895.

28. (EACS) EACG. European AIDS clinical guidelines (EACS) 2020.
2020.

29. Qualtrics. Qualtrics Software. Provo, UT, USA: 2020. https://
www.qualtrics.com.

30. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal cog-
nitive assessment, MoCA: a brief screening tool for mild cognitive
impairment. J Am Geriatr Soc. 2005;53(4):695–699.

31. Lawson MP, Brody EM. Assessment of older people: self-
maintaining and instrumental activities of daily living.
Gerontologist. 1969;9(3):179–186.

32. Lee RM, Draper M, Lee S. Social connectedness, dysfunctional
interpersonal behaviours, and psychological distress: testing a
mediator model. J Counsel Psychol. 2002;48(3):310–318.

33. Ware J, Kosinski M, Keller SD. A 12-item short-form health
survey: construction of scales and preliminary tests of reliability
and validity. Med Care. 1996;34(3):220–233.

34. Molina Y, Choi SW, Cella D, Rao D. The stigma scale for chronic
illnesses 8-item version (SSCI-8): development, validation and
use across neurological conditions. Int J Behav Med. 2013;
20(3):450–460.

8 Journal of the International Association of Providers of AIDS Care

https://orcid.org/0000-0001-5356-5644
https://orcid.org/0000-0001-5356-5644
https://www.qualtrics.com
https://www.qualtrics.com
https://www.qualtrics.com


35. Felton BJ, Revenson TA, Hinrichsen GA. Stress and coping in the
explanation of psychological adjustment among chronically ill
adults. Social Sci Med. 1984;18(10):889–898.

36. Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness per-
ception questionnaire. J Psychosom Res. 2006;60(6):631–637.

37. Katz MJ, Wang C, CO Nester, et al. T-MoCA: a valid phone
screen for cognitive impairment in diverse community samples.
Alzheimers Dement (Amst). 2021;13(1):e12144.

38. Pendlebury ST, Welch SJ, Cuthbertson FC, Mariz J, Mehta Z,
Rothwell PM. Telephone assessment of cognition after transient
ischemic attack and stroke: modified telephone interview of cog-
nitive status and telephone Montreal cognitive assessment
versus face-to-face Montreal cognitive assessment and neuropsy-
chological battery. Stroke. 2013;44(1):227–229.

39. Cordier R, Milbourn B, Martin R, Buchanan A, Chung D, Speyer
R. A systematic review evaluating the psychometric properties of
measures of social inclusion. PLoS One. 2017;12(6):e0179109.

40. Rao D, Choi SW, Victorson D, et al. Measuring stigma across neu-
rological conditions: the development of the stigma scale for
chronic illness (SSCI). Qual Life Res. 2009;18(5):585–595.

41. Rao D, Andrasik M, Ancharya X, Simoni J, Liamputtong P.
Internalized stigma among African Americans living with HIV:
preliminary scale development based on qualitative data. In:
Stigma, discrimination, and living with HIV/AIDS: a cross-
cultural perspective. Springer; 2013:1–19:chap 2.

42. Visintini R, Bagnato M, Campanini E, et al. An assessment of self-
esteem in HIV-positive patients. AIDS Care. 1995;7(Suppl 1):
S99–104.

43. Rosenberg M. Society and the adolescent self-image. Princeton
University Press; 1965b.

44. Neill J. Definitions of various self-constructs: self-esteem, self-
efficacy, self-confidence, and self-concept. Wilderdom; 2005.

45. Baumeister RF. Self-concept, self-esteem, and identity. In Personal-
ity: contemporary theory and research. Nelson-Hall Publishers;
1999: 339–375.

46. Xiao X, Chen C, Gao C, Wang H, Reynolds NR. Ways of coping
mediate the relationship between self-efficacy for managing HIV
and acceptance of illness among people living with HIV. J Adv
Nurs. 2020;76(11):2945–2954.

47. Denys K, Denys P, Macander M, Zboralski K. [Quality of life,
acceptance of illness and a sense of health control in patients
with chronic musculoskeletal disorders during the rehabilitation
process]. Pol Merkur Lekarski. 2015;38(225):155–158.

48. Shim EJ, Jeong D, Song YW, Lee SH, Kim NJ, Hahm BJ. A
network analysis of the brief illness perception questionnaire in
patients with rheumatic diseases and human immunodeficiency
virus infection. Psychol Health. 2020;35(7):838–853.

49. Broadbent E,Wilkes C, Koschwanez H,Weinman J, Norton S, Petrie
KJ. A systematic review and meta-analysis of the brief illness percep-
tion questionnaire. Psychol Health. 2015;30(11):1361–1385.

50. Ion A, Cai W, Elston D, Pullenayegum E, Smaill F, Smieja M. A
comparison of the MOS-HIV and SF-12v2 for measuring health-
related quality of life of men and women living with HIV/AIDS.
AIDS Res Ther. 2011;8(1):5.

51. Ware JE, Sherbourne CD. The MOS 36-item short-form health
survey (SF-36). I. Conceptual framework and item selection.
Med Care. 1992;30(6):473–483.

52. Group W. The development of the World Health Organization
WHOQOL-BREF quality of life assessment (the WHOQOL).
Psychol Med. 1998;28(3):551–558.

53. Skevington SM, Lotfy M, O’Connell KA. The world health orga-
nization’s WHOQOL-BREF quality of life assessment: psycho-
metric properties and results of the international field trial. A
report from the WHOQOL group. Qual Life Res. 2004;13(2):
299–310.

54. Cunny KA, Perri MIII. Single-item vs multiple-item measures of
health-related quality of life. Psychol Rep. 1991;69(1):127–130.

55. Horn JL. A rationale and test for the number of factors in factor
analysis. Psychometrika. 1965;30:179–185.

56. Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J
Med Educ. 2011;2:53–55.

57. Loewenthal K, Eysenck MW. An introduction to psychological
tests and scales. 2nd ed. Psychology press; 2001.

58. Streiner DL, Norman GR. Health measurement scales: a practical
guide to their development and use. 4th ed. Oxford University
Press; 2008.

59. den Daas C, van den Berk GEL, Kleene MT, de Munnik ES,
Lijmer JG, Brinkman K. Health-related quality of life among
adult HIV positive patients: assessing comprehensive themes
and interrelated associations. Qual Life Res. 2019;28(10):2685–
2694.

60. Rosenfeld D, Anderson J, Ridge D, Asboe D, Catalan J, Collins
Sea. Social support, mental health, and quality of life among
older people living with HIV: findings from the HIV and later
life (HALL) project. Keele University; 2015.

61. Monteiro F, Canavarro MC, Pereira M. Factors associated with
quality of life in middle-aged and older patients living with
HIV. AIDS Care. 2016;28(Suppl 1):92–98.

62. Stites SD, Harkins K, Rubright JD, Karlawish J. Relationship
between cognitive complaints and quality of life in older adults
with mild cognitive impairment, mild Alzheimer’s disease demen-
tia and normal cognition. Alzheimer’s Dis Assoc Disord. 2019;
32(4):276–283.

63. Vance DE, Pope CN, Fazeli PL, et al. A randomized clinical
trial on the impact of individually targeted computerized
cognitive training on quality of life indicators in adults with
HIV-associated neurocognitive disorder in the Southeastern
United States. J Assoc Nurses AIDS Care. 2022;33(3):295–
310.

64. Metral M, Nadin I, Locatelli I, et al. How helpful are the
European AIDS clinical society cognitive screening
questions in predicting cognitive impairment in an aging,
well-treated HIV-positive population? HIV Med. 2020;21(5):
342–348.

65. Popping S, Kall M, Nichols BE, et al. Quality of life among
people living with HIV in England and the Netherlands: a
population-based study. Lancet Region Health-Europe. 2021;
8:100177.

Alford et al 9


