
1Moody K, et al. BMJ Open 2023;13:e073758. doi:10.1136/bmjopen-2023-073758

Open access�

Optimising HIV care using information 
obtained from PROMs: protocol for an 
observational study

Kevin Moody  ‍ ‍ ,1,2 Pythia T Nieuwkerk,2,3 Maarten Bedert,1 Jeannine F Nellen,1 
Annouschka Weijsenfeld,4 Kim C E Sigaloff,5 Laura Laan,6 Claire Bruins,4 
Hedy van Oers,2,7 Lotte Haverman,2,7 Suzanne E Geerlings,1,2 Marc Van der Valk1,8

To cite: Moody K, Nieuwkerk PT, 
Bedert M, et al.  Optimising HIV 
care using information obtained 
from PROMs: protocol for an 
observational study. BMJ Open 
2023;13:e073758. doi:10.1136/
bmjopen-2023-073758

	► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/​
bmjopen-2023-073758).

Received 16 March 2023
Accepted 07 November 2023

For numbered affiliations see 
end of article.

Correspondence to
Kevin Moody;  
​k.​moody@​amsterdamumc.​nl

Protocol

© Author(s) (or their 
employer(s)) 2023. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction  Successful antiviral therapy has transformed 
HIV infection into a chronic condition, where optimising 
quality of life (QoL) has become essential for successful 
lifelong treatment. Patient-reported outcome measures 
(PROMs) can signal potential physical and mental health 
problems related to QoL. This study aims to determine 
whether PROMs in routine clinical care improve quality of 
care as experienced by people with HIV (PWH).
Methods and analysis  We report the protocol of 
a multicentre longitudinal cohort studying PWH at 
Amsterdam University Medical Centres in the Netherlands. 
PROMs are offered annually to patients via the patient 
portal of the electronic health record. Domains include 
anxiety, depression, fatigue, sleep disturbances, social 
isolation, physical functioning, stigma, post-traumatic 
stress disorder, adherence, drug and alcohol use and 
screening questions for sexual health and issues related 
to finances, housing and migration status. Our intervention 
comprises (1) patients’ completion of PROMs, (2) 
discussion of PROMs scores during annual consultations 
and (3) documentation of follow-up actions in an 
individualised care plan, if indicated. The primary endpoint 
will be patient-experienced quality of care, measured 
by the Patient Assessment of Chronic Illness Care, Short 
Form (PACIC-S). Patients will provide measurements at 
baseline, year 1 and year 2. We will explore change over 
time in PACIC-S and PROMs scores and examine the 
sociodemographical and HIV-specific characteristics of 
subgroups of patients who participated in all or only part 
of the intervention to ascertain whether benefit has been 
achieved from our intervention in all subgroups.
Ethics and dissemination  Patients provide consent for 
the analysis of data collected as part of routine clinical 
care to the AIDS Therapy Evaluation in the Netherlands 
study (ATHENA) cohort through mechanisms described in 
Boender et al. Additional ethical approval for the analysis 
of these data is not required under the ATHENA cohort 
protocol. The results will be presented at national and 
international academic meetings and submitted to peer-
reviewed journals for publication.

INTRODUCTION
In the last 40 years, the life expectancy of 
people living with HIV (PWH) has increased 
immensely due to the availability of safe 

and effective antiretroviral treatment trans-
forming the condition into a chronic condi-
tion. PWH who enter care without severe 
HIV-associated complications have a similar 
life expectancy to those without HIV but 
lag behind in quality of life (QoL).1 PWH 
are at greater risk of experiencing multiple 
chronic comorbidities as they age,2 including 
cardiovascular diseases, cancers and psycho-
logical conditions, such as depression.3 They 
might also experience stigma and discrimi-
nation due to multiple stigmatised identities, 
including their HIV disease and character-
istics that make them vulnerable to HIV, 
such as their sexuality or migration status.4 
Together, increased risk of multiple chronic 
comorbidities and stigma and discrimination 
can combine to negatively affect the QoL of 
PWH.5–7

Patient-reported outcome measures 
(PROMs) are validated instruments that 
measure QoL among specific domains, 
including physical and mental health func-
tioning, stigma, medication adherence, social 
status, housing, finances and sexuality.8 9 
Discussion of PROMs scores between patients 
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	⇒ Our study connects discussing patient-reported out-
come measures between patients and healthcare 
providers in routine clinical care with improvement 
of patient experience of quality of care.

	⇒ The absence of a control group is a limitation of this 
study.
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and limited access to digital health solutions are po-
tentially the people who might benefit most, but they 
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and healthcare providers (HCP) as part of routine clin-
ical care for diseases, such as diabetes, arthritis, asthma, 
cancer and HIV, facilitates shared decision-making9 10; 
improves communications between patients and HCP9–15; 
helps to signal potential health problems,15 16 including 
psychosocial issues11 17 18; and increases patient satisfac-
tion with care.19

For routine clinical care in HIV outpatient clinics, 
earlier studies have shown that PROMs can help identify 
previously unnoticed physical and mental health prob-
lems,16 20 identify problematic substance use,21 improve 
adherence15 20 and encourage patient-HCP communica-
tion and the development of care plans.17 In our study, 
we introduce the PWH perspective by exploring whether 
engagement in PROMs affects patient-experienced quality 
of care, which can be linked to patient-centredness and 
system-related chronic care model domains as measured 
by the Patient Assessment of Chronic Illness Care, Short 
Form (PACIC-S).22 23

Study aims and hypothesis
The primary objective of our study is to determine whether 
the quality of routine clinical HIV care as perceived by 
PWH improves with the introduction of PROMs, which 
involves patients completing PROMs questionnaires, 
HCP discussing PROMs scores during annual consulta-
tions and documenting follow-up actions in individual 
care plans, if indicated.

We hypothesise that the experience of quality of care 
among PWH will improve by introducing PROMs to 
routine HIV care through the early signalling of phys-
ical and psychosocial health problems, followed up with 
subsequent actions, if indicated.

METHODS AND ANALYSIS
Setting
This is a multicentre intervention studying PWH in care 
at two of the HIV treatment centres in Amsterdam, the 
Netherlands, that are affiliated with Amsterdam Univer-
sity Medical Centres (AMC site and VUMC site), together 
taking care of 2853 individuals. We will limit the analyses 
to individuals who are part of the ongoing AIDS Therapy 
Evaluation in the Netherlands study (ATHENA) cohort in 
which 98% of individuals in care have provided consent. 
Pseudonymised data transfer and analysis mechanisms 
for these individuals are managed by Stichting HIV Moni-
toring on behalf of ATHENA cohort patients through 
agreements with all treatment centres in the Netherlands, 
including the two involved in this study.24 Online supple-
mental appendix 1 in the supplement provides patient 
and HCP details per site.

Study procedures
PROMs will be sent to people in care once yearly as an 
integral component of routine care 1–2 weeks prior to 
their consultation and can be completed in their elec-
tronic patient portal. PROMs scores will be discussed with 

HCP during the annual control consultation. Physicians 
and nurses in participating centres work together in fixed 
pairs, which we consider clusters for this study.

Eligibility
Patients 18 years old and above who can engage with 
healthcare providers in either English or Dutch and 
who are registered with the electronic patient portal at 
Amsterdam UMC will be offered the PROMs to complete 
before their annual consultations.

Recruitment
We will approach consecutive patients in two groups. 
Group 1 will comprise individuals whose annual control 
consultations take place in the first 6 months after the 
rollout of PROMs in the clinics. Rollout will take place 
sequentially per site. Group 2 will comprise individuals 
who were approached but who did not complete PROMs 
in year 1. Group 2 will be offered PROMs once again in 
year 2 and followed as a separate group.

PROMs selected for routine clinical care
We consulted internal and external stakeholders in late 
2020 to determine which domains were most relevant 
to address the QoL of PWH. Internally, the core team 
comprising key HIV nurses, infectious disease physicians, 
a psychiatrist, a social worker and a medical psychologist 
first assessed the needs of their patient populations and 
translated these into QoL domains for which PROMs 
could be implemented. Externally, these were reviewed 
and adapted by representatives from community organ-
isations, including the national association of PWH (Hiv 
vereniging), an organisation that works with people who 
use drugs (Mainline), and by a lawyer specialised in 
migration law. Members of the PROMs Expertise Centre 
of Amsterdam UMC provided technical support on 
the PROMs that would address those domains and will 
provide training to HCP.

PROMs domains include anxiety, depression, fatigue, 
sleep disturbances, social isolation, physical functioning, 
stigma, post-traumatic stress disorder, adherence, drug 
and alcohol use and screening questions for sexual health 
and issues related to finances, housing and migration 
status. Online supplemental appendix 2 in the supple-
ment provides the full list of PROMs selected, their char-
acteristics and their sources. Where possible, we selected 
Patient-Reported Outcomes Measurement Information 
System (PROMIS) Computer Adaptive Tests (CATs) for 
which the selection of items is tailored to the individual 
based on responses to prior items.25 This minimises 
the burden on the patient while providing maximally 
useful information and accuracy.26 Online supplemental 
appendix 3 provides technical details of which PROMIS 
instruments were used, and online supplemental appen-
dices 4-8 provide details about the questionnaires that we 
created or adapted.

Individualised care plan
Individual care plans will be completed by the HCP 
after the PROMs scores have been discussed at the 

https://dx.doi.org/10.1136/bmjopen-2023-073758
https://dx.doi.org/10.1136/bmjopen-2023-073758
https://dx.doi.org/10.1136/bmjopen-2023-073758
https://dx.doi.org/10.1136/bmjopen-2023-073758
https://dx.doi.org/10.1136/bmjopen-2023-073758
https://dx.doi.org/10.1136/bmjopen-2023-073758
https://dx.doi.org/10.1136/bmjopen-2023-073758


3Moody K, et al. BMJ Open 2023;13:e073758. doi:10.1136/bmjopen-2023-073758

Open access

outpatient clinic. The individual care plans will indicate 
whether the PROMs have been discussed and describe 
types of information provided and/or referrals made 
to other departments within the hospital, medical or 
allied medical services outside the hospital or commu-
nity/peer support. Follow-up will take place at the next 
six monthly consultations unless otherwise agreed on in 
the consultation.

Documentation of the individualised care plan will take 
place via an electronic form integrated in the electronic 
health record at AMC and VUMC that leads the HCP 
through a set of questions related to their clinical find-
ings. Figure 1 shows the logic flow that the template takes 
to guide the HCP in documenting the individualised care 
plan. The HCP can document actions for up to three 
different PROMs, labelled in figure 1 as PROM A, PROM 
B and PROM C, that represent QoL categories triggered 
by PROMs scores.

Endpoints
The primary endpoint will be patient-experienced quality 
of care as measured by the PACIC-S, which measures 
patients’ experiences with how closely services follow 
the chronic care model.22 23 PACIC-S scores indicating 
a higher experienced quality of care have been shown 
to be correlated with PROMs scores indicating a better 
QoL.23 27 28 This questionnaire is delivered to patients as 
part of the basic package of PROMs (see online supple-
mental appendix 2). All other PROMs are secondary 
outcome measures.

Sample size
To be able to detect a change in our primary outcome, 
the PACIC-S total score, with an effect size of 0.2 (Cohen’s 
d, small-sized effect)29 from baseline to the follow-up 
measurements with 80% power and a two-sided p value of 
0.05, a total of 199 patients would be required.

To account for the clustered nature of the data 
(patients are nested within fixed pairs of HCPs), we will 
multiply this sample size by a correction factor of 1+(m−1) 
ρ, where m is the mean expected cluster size and ρ is the 
anticipated intracluster correlation coefficient.30 We 
assume an intracluster correlation of ρ=0.017.30 Assuming 
we will recruit m of 13 patients per cluster, the correction 
factor is 1.204 for the cluster design. To account for the 
clustered design, the study would require a total of 240 
patients, which we will obtain by approaching consecutive 
patients until we reach or surpass this number.

Data collection and assessment
Figure 2 provides the schema for data collection. Group 
1 will provide three measurement moments: G1 base-
line, G1 year 1 and G1 year 2. Group 2 will provide two 
measurement moments: G2 baseline and G2 year 1.

Analysis and statistical considerations
Descriptive statistics
Descriptive data will include PROMs scores; demo-
graphics, age, sex, gender, location of treatment 
centre and country/region of origin; and HIV-specific 

Figure 1  Individualised care plan flowchart.
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characteristics, year of diagnosis, viral load suppressed or 
not and CD4 count.

Statistical analysis
We will compare demographical and HIV-specific charac-
teristics among patients who complete the PROMs, those 
who received the PROMs and do not complete them 
and those who were not offered PROMs because they do 
not have access to the electronic patient portals. We will 
determine whether our sample is representative of the 
total patient population using χ2 test and Student’s t-test, 
analysis of variance (ANOVA) or their non-parametric 
counterparts were appropriate.

We will analyse changes in the PACIC-S and PROMs 
scores over time using mixed linear models. The PACIC-S 
and the PROMs are the dependent variables. Time will 
be included as a categorical fixed factor (baseline, year 
1, year 2). Repeated measurements will be nested within 
participants to account for the clustering of data within 
participants. We will include a random intercept on the 
HCP pairs level to account for the clustering of data 
within HCP pairs.

We will investigate change over time in PACIC-S and 
PROMs scores among all patients who were offered the 
intervention (intention-to-treat population). Addition-
ally, we will explore change over time in PACIC-S and 
PROMs scores among subgroups of patients (1) with 
whom PROMs scores were discussed without further 
follow-up actions, (2) with whom PROMs scores were 
discussed with subsequent documentation of follow-up 
activities within individualised care plans and (3) with 
those who completed the PROMs but where the scores 
were not discussed with the HCP.

To identify sociodemographical/HIV-specific charac-
teristics significantly associated with obtaining more or 
less benefit from PROMs, we will conduct series of mixed 
linear models in which sociodemographical/HIV-specific 
characteristics will be added one by one as fixed factors 
to the model that also includes time as fixed factor. The 
PACIC-S and other PROMs scores will be the dependent 

variable. Sociodemographical/HIV-specific characteris-
tics with a Wald χ2 test p value <0.20 will be included in 
further multivariate modelling. Subsequently, sociode-
mographical/HIV-specific characteristics with p values 
>0.05 will be removed from the multivariate model using 
backward elimination.

Two-sided p values <0.05 are considered to indicate 
statistical significance. Data analysis will be conducted 
using SPSS V.26 and/or Stata V.16.

Patient and public involvement
The PROMs for routine clinical care were selected 
with input from the Dutch national HIV patient asso-
ciation. Patients will be involved in piloting the clinical 
protocol and in the cocreation of tools to support PROMs 
health literacy, which should lead to increased patient 
satisfaction.31
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