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The introduction of combination Antiretroviral Therapy (cART) in the mid-1990s has made infec-
tion with the Human Immunodeficiency Virus (HIV) a treatable chronic disease with a greatly 
improved life expectancy (1, 2). Also, the latest report of the United Nations Programme on HIV/
AIDS (UNAIDS) showed that the number of people newly infected is declining, strongly in Sub 
Saharan Africa and more gradually in other parts of the world (3). However, that same report 
also showed that the burden of the epidemic continues to be substantial with nearly 38 million 
people worldwide living with HIV in 2018 and, in the same year, about 1.7 million people became 
newly infected. In order to tackle HIV worldwide, we need effective interventions that improve 
outcomes for people living with HIV (PLWH) on all steps of the ‘continuum of HIV care’, which 
moves from individuals becoming aware of their HIV positive status via testing (‘diagnosed’) to 
being linked to care (‘linked to care’), kept in care (‘retained in care’), on treatment with ART (‘on 
ART’), and, at the end of continuum, having undetectable HIV RNA (‘viral suppression’)(4).

In Europe, people with a migration background (migrants) are identified as a population dispro-
portionally affected by HIV. Migrants living with HIV (MLWH) have a higher risk of not following 
through all steps on the continuum of care when compared to PLWH born in the country in which 
they reside (5, 6). The studies presented in this dissertation were performed in HIV treatment 
centers in the Netherlands and therefore focused on MLWH who were already in clinical care. 
However, it is important to briefly consider challenges in reaching undiagnosed MLWH. A study 
performed in the Netherlands showed that the estimated proportion of undiagnosed PLWH 
among migrant populations compared to the general PLWH population (34%) was considered 
to be excessively high: 44% among MLWH originating from the Caribbean and 48% among 
MLWH from Sub Saharan Africa (7). Previous studies have identified multiple barriers and a few 
facilitators of HIV testing uptake among MLWH living in high-income countries (Chapter 1) (8-12). 
Blondell et al. concluded that HIV testing in this population is complex and highlighted the need 
for culturally sensitive approaches that take into account additional barriers unique to migrants 
(12). It is clear that there is still work to be done to ensure that all PLWH, and MLWH in particular, 
reach the first steps in the continuum of care.

Promoting treatment adherence is fundamental to tackling HIV as treatment adherence results 
in good clinical outcomes among PLWH and prevents transmission to others (1, 13, 14). The 
general aim of this dissertation was to: investigate treatment adherence among MLWH with a 
specific focus on adherence to cART, explore factors associated with adherence, and assess the 
feasibility of interventions that may improve cART adherence in MLWH. In the following section, 
the most important findings of this dissertation are summarized. Furthermore, critical reflections 
on adherence research among MLWH within and outside of this dissertation are given. Lastly, the 
implications for clinical care and future research are discussed.
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Main findings

Chapter 2 investigated two methods to measure adherence to cART: pharmacy refill data and 
self-reported adherence data. The findings support the use of self-reported adherence questions 
among MLWH. It seems to be a relatively easy and effective method when compared to measur-
ing adherence via pharmacy refill data. In the Netherlands, where there is no closed pharmacy 
system, measuring treatment adherence via pharmacy refill data is laborious and in many cases 
not possible. In addition, the findings of Chapters 3 and 4 that investigated risk factors for non-
adherence to cART among MLWH confirm the following risk factors: a low educational attain-
ment, experiencing a lack of social support, experiencing low treatment adherence self-efficacy, 
being at risk for symptoms of psychogical distress, and experiencing internalized HIV-related 
stigma (marginal association). Furthermore, Chapter 5 investigated the feasibility and, if feasible, 
the possible efficacy of directly administered antiretroviral therapy (DAART), group medical 
appointments (GMA), screening and treatment of psychological distress, and peer support as 
interventions to improve treatment adherence. The findings suggest that DAART and GMA are 
not feasible interventions to improve adherence among MLWH. While screening of psychological 
distress was feasible, follow-up diagnostic screening and linkage to psychiatric services were not. 
Peer support by trained MLWH appeared to be a feasible intervention, and the results on HIV RNA 
and outpatient clinic visit attendance were promising. Also, the findings from a qualitative evalua-
tion of the impact of peer support by trained MLWH in Chapter 6 suggest that support for and by 
MLWH can enable positive changes in attitudes towards living with HIV and the development of 
coping strategies that affect HIV treatment management. Lastly, in Chapter 7, which investigated 
the availability of support services (in addition to medical care) for MLWH in the Netherlands 
among HIV care providers from the 27 Dutch HIV treatment centers, the findings indicated a 
need for additional care in the form of peer support, psychosocial care, and care specifically for 
refugees and undocumented MLWH in rural areas of the Netherlands.

Continuum of care and migrant populations

As shown in Chapter 1, MLWH perform poorer on the continuum of care than PLWH born in the 
country in which they reside and are therefore considered a ‘key population’ among PLWH (5, 
6). The studies presented in this dissertation report on research conducted with a large sample 
of MLWH originating from outside of Western Europe who visit the outpatient clinics of the two 
HIV treatment centers in Rotterdam, the Netherlands. However, selecting MLWH for research on 
treatment adherence based to their migrant status alone might not be specific enough. There 
may be additional considerations because MLWH are not a homogenous group and the experi-
ences and backgrounds of MLWH in the Netherlands may be diverse. As such, their performance 
on the continuum of care may not be related only to their migrant status. It is possible that 
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various subpopulations can be delineated based on factors such as region of origin, gender, and 
the means by which HIV was acquired. Future research on adherence to cART among MLWH may 
benefit from taking these factors into account.

Region of origin

When considering region of origin, Figure 3 in Chapter 1 showed that most MLWH living in the 
Netherlands originate from Sub Saharan Africa, Latin America, and the Caribbean, and indeed 
results from previous studies conducted with MLWH living in Western Europe have shown that 
poorer outcomes on the continuum of care are mainly seen in MLWH originating from these three 
regions (6, 15-17). Similar trends have been shown in the Netherlands (Chapter 1, Figure 2) and, 
therefore, the studies presented in this dissertation had a specific focus on MLWH originating from 
outside of Western Europe. However, migrants are a heterogeneous group with social, economic, 
and cultural diversity among subpopulations that might lead to different outcomes. Previous 
literature suggests that events before departure from the country of origin, during the migra-
tory trajectory, or after arrival in the residence country may contribute to health outcomes (18). 
Future studies should therefore investigate the factors that cause specific migrant populations to 
perform poorer on the continuum of care and, although this dissertation has mostly focused on 
MLWH originating from Sub Saharan Africa, Latin America, and the Caribbean, PLWH originating 
from other regions should be taken into account as well. For example, in the Netherlands, PLWH 
originating from Central Europe represent a smaller group within the total PLWH population, but, 
in recent years, evidence has shown that they too perform poorer on the continuum of care (6).

Gender differences

Another way to differentiate within a population is by gender. Previous studies on gender differ-
ences in adherence and HIV treatment outcomes have shown inconsistent results. Several studies 
have shown that, compared to men, women were more at risk for becoming non-adherent to 
cART or experiencing poorer clinical outcomes (15, 19, 20). Other studies have reported poorer 
clinical outcomes in men (21, 22), and still others have reported similar outcomes for men and 
women (21). Another important subpopulation to consider is people who identify as transgender, 
non-binary, or gender queer. Research among PLWH of transgender experience have shown 
mixed evidence with regard to their performance on the continuum of care when compared to 
cisgender men and women living with HIV, with studies showing both poorer outcomes for PLWH 
of transgender experience and similar outcomes for transgender and cis-gender PLWH (23-26).

Previous studies on gender differences in adherence tend to have been conducted in the gen-
eral PLWH population and not specifically in MLWH populations. This is a significant shortcoming 
because, in Europe, the proportion of women in MLWH populations usually is high compared 
to the PLWH population born in the country in which they reside (27-29). One study comparing 
HIV treatment outcomes of PLWH born in the country in which they reside to MLWH showed 
poorer outcomes among MLWH, but the virological responses differed for men and women from 
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different regions of origin (15). In fact, all groups showed virological responses of ≥85% except for 
women originating from the Caribbean (77.7%). Additionally, the same study showed that, when 
compared to PLWH originating from the country in which they reside, lower virological response 
rates were found in men originating from Sub-Saharan Africa, North Africa, and the Middle East, 
and women originating from the Caribbean. A sub analysis performed on data from the studies 
described in Chapters 2, 3, 4, and 5 showed no differences in detectable viral load and adherence 
to cART between MLWH men and women (30). However, risk factors for non-adherence did differ 
between men (low educational attainment and low social support) and women (high internalized 
HIV-related stigma and being at risk for symptoms of psychological distress). When considering 
MLWH of transgender experience living in Europe, it is not possible to discuss outcomes within this 
population compared to cisgender MLWH as there does not seem to be any literature available on 
outcomes for MLWH of transgender experience living in European countries. Studies performed 
in the United States with bi-cultural PLWH of transgender experience showed mixed evidence 
on adherence to cART and viral suppression (23, 25, 31). It is plausible that this subpopulation 
has specific barriers that contribute to poorer performance on the continuum of care, such as 
intersectional stigma. Therefore, future studies should investigate HIV outcomes, and barriers 
and facilitators on the continuum of care, specifically for MLWH of transgender experience and 
for cis-gender migrant women with HIV living in Europe.

Sexual orientation

A final way in which subpopulations can be defined is based on their sexual orientation. In the 
Netherlands, MSM and non-MSM PLWH have shown different results on the continuum of 
care. A recent report showed that, in 2017, in general, MSM PLWH had better outcomes on 
the continuum of care compared to non-MSM men and women, especially among those who 
originated from outside of the Netherlands (6). Results from another Dutch study on migrant and 
non-migrant PLWH support these findings (32). The results from that study showed that, although 
all groups reported high self-reported adherence (94% and higher), migrant non-MSM men and 
women found it more difficult to adhere to their cART regimen than migrant MSM, and MSM and 
non-MSM who were born in the Netherlands. This ’non-MSM men and women’ subpopulation 
among MLWH may have specific barriers on the steps of the continuum of care that need to be 
investigated.

In short, it is important to consider MLWH as a diverse population and to recognize that their 
performance on the continuum of care may be related to factors other than their migrant status. 
Future research and the development of adherence improving interventions should consider that 
risk factors for non-adherence, as well as HIV outcomes, may vary between MLWH subpopula-
tions that can be delineated based on region of origin, gender, and means of HIV acquisition.
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Treatment adherence improving interventions

In Chapter 5, the feasibility and, if feasible, the possible efficacy of directly administered an-
tiretroviral therapy (DAART), group medical appointments (GMA), screening and treatment of 
psychological distress, and peer support by trained MLWH to improve treatment adherence were 
assessed. Participants who experienced substantial difficulty in living with HIV, had problems with 
HIV treatment adherence, or were at risk for non-adherence based on the outcomes from the 
first questionnaire, were offered one or more intervention(s). A multidisciplinary HIV care team 
determined which intervention (DAART, GMA and/or peer support) or combination of interven-
tions would be most appropriate for each given patient, and participants with a HADS score ≥15 
were allocated to early screening and treatment of psychological distress.

Feasible interventions in MLWH

The results from Chapter 5 suggest that the following interventions were feasible: screening 
for psychological distress and peer support by trained MLWH. However, as follow-up diagnostic 
screening with the CIDI was not feasible, it was not possible to determine the possible efficacy of 
the screening and treatment of psychological distress intervention. It was possible to collect data 
on psychosocial and clinical outcomes within a small sample receiving peer support (Chapters 
5 and 6). These results contributed to a better understanding of the feasibility of adherence-
improving interventions among MLWH. Peer support for and by MLWH is promising, but a more 
extensive evaluation is needed. The results of the peer support intervention are important as 
current research on the effect of peer support on treatment adherence is minimal, inconclusive, 
and usually does not specifically target MLWH living in Europe (33). The results of the pilot proj-
ect (Chapters 5 and 6) are thus important first steps in addressing these gaps in the literature. 
However, these results are based on a pilot project with a sample that was too small to determine 
a significant effect. In order to ascertain the effectiveness of peer support by MLWH on MLWH, 
a full trial is recommended with an intervention and control cohort and both quantitative and 
qualitative research components. In addition, the included sample should have sufficient power 
and, because we can expect challenges with regard to patient inclusion, it is recommended that 
more than two HIV treatment centers participate in this trial. Lastly, the research team should 
take factors like longer time since HIV diagnosis, and having additional mental or personal prob-
lems into account when screening participants for eligbility as the results from Chapter 6 showed 
that participants with these characteristics were more likely to have unsuccessful matches. A full 
trial would provide stronger evidence for whether or not peer support for and by MLWH projects 
should be expanded to other parts of the Netherlands, including, as indicated in Chapter 7, rural 
areas where HIV care providers feel the need for peer support is even greater.
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Other adherence improving interventions

In the past decades, many interventions aiming to improve adherence to cART have been tested 
(34). For the studies presented in this dissertation (Chapters 4, 5, and 6), DAART, GMA, screen-
ing and treatment of psychological distress, and peer support by trained MLWH were assessed. 
However, there may also be other options.

One intervention that has been tested in the Netherlands is a nurse-delivered intervention that 
incorporates adherence feedback from electronic drug monitoring with an electronic pill bottle 
cap that registers date and time of bottle opening (35). The results of this study showed that 
PLWH in the intervention group had better virological outcomes compared to PLWH receiving 
standard care, and the intervention was also shown to be cost-effective. However, there are con-
cerns about the acceptability of this intervention as almost 60% of eligible participants refused 
to participate due to, e.g., the size and look of the non-discrete bottles (36). Especially within 
the MLWH population, where fear of (third) party disclosure and stigmatization are substantial 
concerns, this intervention may not be feasible.

Another approach to promoting treatment adherence is ‘mHealth’, which refers to interven-
tions that use mobile and wireless technology to achieve health objectives and facilitate HIV 
self-management. Two recent systematic reviews showed that, in recent years, an increasing 
number of studies have investigated the impact of applying mHealth in HIV care (e.g., mobile 
reminders for taking medication, medical appointments, or HIV education) for adherence to 
treatment, and these interventions have shown to be effective, feasible, and acceptable (37). 
However, both reviews argued for more comprehensive mHealth interventions that target more 
barriers to adherence and that incorporate not only mobile text messages, but also aspects like 
interactivity, links to contact health care professionals, and HIV education.

Looking at evidence from studies worldwide on adherence-improving interventions, mHealth 
and peer support seem to show the most promise. In fact, Kanters et al. performed a systematic 
review and network analysis on 85 studies that investigated interventions to improve adherence 
to antiretroviral therapy, and found evidence for the effectiveness of mHealth interventions, 
cognitive behavioral therapy, and supporter interventions (34). In addition, they found that the 
use of multiple interventions showed better results on treatment adherence compared to single 
interventions, indicating an additive effect of adherence interventions.

There are also other examples of mHealth that might have a positive influence on treatment 
adherence. One example is a 10-weeks guided internet-based intervention with telephone coach-
ing for PLWH who experience symptoms of psychological distress (38). This intervention consisted 
of cognitive behavioral therapy with exercises that focused on activation, relaxation, identifying 
and changing negative thoughts, and goal setting with the aim to increase confidence to attain 
goals. Although the intervention did not specifically seek to improve adherence, it did focus on 
improving resilience in participants by reducing psychological distress which is a risk factor for 
non-adherence to cART (39-41). The study results showed that symptoms of psychological distress 
decreased, and that the reduction was significantly larger in the intervention group compared 
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to the control group. Although this study did not specifically focus on MLWH and the interven-
tion was only available in Dutch and English, it has potential for MLWH. Specifically, because the 
intervention does not entail face-to-face contact and does not require travel, fear of (third) party 
disclosure and HIV-related stigma may be lessened. Additionally, the intervention could be easily 
translated into other languages. These intervention characteristics might make it an intervention 
that is more accessible for MLWH compared to, for instance, the follow-up diagnostic screening 
with the CIDI that was tested in Chapters 4 and 5.

Challenges in implementation

While there are a number of interventions that show promise and the use of multiple interven-
tions is considered best, the implementation of interventions is not always ideal. The results from 
Chapters 4, 5 and 6 showed that it was challenging to find MLWH willing to participate in several 
of the interventions for various reasons, such as not being willing to make the necessary time 
investment, having a language barrier, fearing (third party) disclosure, and fearing stigmatiza-
tion. In addition, multiple eligible participants could not be reached or did not show up for their 
appointment(s).

The interventions that were tested in this dissertation were chosen based on theory about 
the determinants of HIV (treatment) outcomes among PLWH, and were based on their perfo-
mance in previous studies among PLWH populations or other people living with a chronic disease 
(Chapter 5). Professionals in formal and informal HIV care for, and HIV research with, MLWH, and 
a program officer on MLWH from Soa Aids Nederland were consulted in the development and 
execution of this research project and in the selection of the interventions that were tested. The 
development of effective behaviour change interventions requires consultation, or better yet, 
co-creation of intervention programs with representatives of the target community or popula-
tion, and that collaboration is also key to implementation (42-46). Including community repre-
sentatives enables the project team to, among other, better address the issues that are unique 
to the target population, choose and/or custimize interventions to ensure their acceptance, and 
improve implementation strategies. This is also termed the ‘meaningful involvement of people 
with HIV/AIDS’ (MIPA), and, in this research project, perhaps more opportunities for MIPA of 
MLWH could have been explored. It is possible that DAART and follow-up diagnostic screening 
with the CIDI would have been excluded from the list of interventions if representatives from 
the MLWH population would have been included more in the project team’s decision making 
processes. On the other hand, it is possible that these representatives would have been on board 
with the interventions that were chosen, and their input could have resulted in better acceptance 
of DAART, GMA, and follow-up diagnostic screening with the CIDI among the study participants.

While it is clear that MIPA is essential in HIV research, it is not always feasible. HIV care provid-
ers report that, for a considerable proportion of the MLWH, participation of MLWH in a project 
team is a challenge, particularly in light of reports that MLWH already struggle to comply with 
outpatient clinical appointments that take place only a few times per year. This may especially be 
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the case when MLWH have to deal with what they likely perceive to be more issues surrounding 
them such as legal status, unemployment, or other challenges that were described in Chapter 1. 
Nevertheless, it is important to continue to seek how to engage MLWH and find a way how to 
involve them in the development and implementation of new interventions, and such involve-
ment might also serve to empower MLWH as their opinions as ‘experts by experience‘ are highly 
valued. Evidently, MLWH representatives in project teams should be reimbursed for their time 
spend in the project team.

The research project described in this dissertation was a pilot project that sought to adress 
adherence and test adherence improving interventions in MLWH in the Netherlands. It is 
recommended that future research projects among MLWH make use of Intervention Mapping 
and Implementation Science in adherence-improving intervention development, implementa-
tion, and evaluation. Fernandez et al. recently proposed combining Intervention Mapping and 
Implementation Science, and termed this Implementation Mapping (46), which is defined as: 
“a systematic approach for developing strategies to improve the adoptation, implementation, 
and maintanace of evidence-based interventions in real-world settings”. Implementation Map-
ping is based on the six steps Intervention Mapping and specifically focusses on the fifth step: 
Program Implementation Plan (44). Implementation Mapping consists of five tasks: (1) conduct 
an implementation needs assessment and identify program adopters and implementers; (2) state 
adoption and implementation outcomes and performance objectives, identify determinants, and 
create matrices of change objectives; (3) choose theoretical methods (mechanisms of change) 
and select or design implementation strategies; (4) produce implementation protocols and 
materials; and (5) evaluate implementation outcomes (46). Including these tasks in future adher-
ence improving interventions is highly recommended and will likely help to alleviate expected 
challenges in implementation.

Outcome measures in HIV care

In the studies presented in this dissertation (Chapters 2, 3, 4, 5 and 6), treatment adherence 
was measured using several commonly used methods including effectiveness of cART (viral load 
monitoring), self-reported adherence to cART, pharmacy refill adherence, and outpatient clinic 
appointment attendance (in the peer support intervention group only). However, there are other 
valuable outcomes in HIV research that are worth consideration as living with HIV entails more 
than focusing on treatment.

With the shift towards HIV being a chronic condition that can be managed with improved cART 
regimens that have fewer pills, less side effects, and viral suppression with adherence levels of 
<100% (47), the focus of HIV disease management has increasingly shifted to living with HIV be-
yond viral suppression. This suggests a need for a more holistic approach (48) such as the value-
based healthcare (VBHC) model suggested by Porter. VBHC focusses on maximising the value 
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for the patient and reducing healthcare costs (49). HIV care providers at the Onze Lieve Vrouwe 
Gasthuis (OLVG) in Amsterdam are one of the first to have explored the possibilities of VBHC 
for their HIV patients (50). They do this by not only structurally measuring outcome indicators 
that focus on process (retention in care), and treatment outcomes, as well as the sustainability 
of health (therapy tolerance, therapy effectiveness, cardiovascular disease, and mortality); they 
also invest in measuring and adding patient value (health-related quality of life, HRQoL) as an 
outcome. In this context, a questionnaire was designed that included items on quality of life, 
symptoms of psychological distress, HIV-related stigma, social support, sexuality problems, self-
esteem, sleeping difficulties, and treatment tolerance (51).

HRQoL has been suggested as the fourth “90” following the testing and treatment targets sug-
gested by UNAIDS: 90% of all PLWH know their HIV status, 90% of these PLWH receive sustained 
ART, and 90% of these PLWH on ART are virally suppressed (52, 53). Chapter 1 demonstrated the 
relevance of a number of themes that fall under HRQoL, such as HIV-related stigma, social sup-
port, mental health, and quality of life in relation to treatment adherence and subsequent clinical 
outcomes, especially in the MLWH population. It is advisable to take steps towards structurally 
measuring HRQoL in clinical care. This would entail collecting data via questionnaires. However, 
the feasilibity and practical implementation of this among MLWH needs to be carefully explored 
together with (representatives of) MLWH. Here, the development team should consider possible 
challenges such as language barriers, illiteracy, and the cultural appropriateness of the survey 
research and questionnaire items.

Implications and recommendations

The findings of the studies reported in this dissertation and the general discussion have implica-
tions for clinical care and provide input for future research.

For clinical care

The first implication for clinical care is that, in the Netherlands, HIV care providers can use self-
reported adherence questions to measure adherence to cART in MLWH. This method seems to be 
superior compared to using pharmacy refill data in determining adherence to cART. As shown in 
Chapter 2, both methods can predict viral load but, because there is no closed pharmacy system, 
measuring treatment adherence via pharmacy refill data is laborious and in many cases not pos-
sible.

The second implication for clinical care is that MLWH with low educational attainment, low 
social support, low treatment adherence self-efficacy, or risk for symptoms of psychological 
distress should be closely monitored by HIV care providers as they are at risk for treatment 
non-adherence (Chapters 3 and 4). Also, given the important role of HIV-related stigma among 
MLWH and its effects on adherence, it is recommended that MLWH are screened for enacted, 
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anticipated, and internalized HIV-related stigma as well. If MLWH are found to be (at risk) for 
non-adherence based on the results of these screenings, in addition to the clinical assessment 
of the HIV care provider, a multidisciplinary team should discuss the available options that might 
support the patient in HIV treatment.

The third implication for clinical care is that DAART, GMA, and diagnostic screening with the CIDI 
are not feasible interventions within a MLWH population. As shown by the findings in Chapters 4 
and 5, DAART was found to be intrusive and impractical by study participants. Fear for HIV-related 
stigma and third-party disclosure among MLWH appeared to be key barriers to participation in 
GMAs. Diagnostic screening with the CIDI was impeded by, among others, language barriers. 
Additionally, the results from Chapters 4, 5 and 6 showed that peer support is a feasible interven-
tion and that the HADS is a suitable screening tool for MLWH from different cultural and lingual 
backgrounds.

The fourth implication for clinical care is that support for and by MLWH can enable positive 
changes in attitudes towards living with HIV and the development of coping strategies that affect 
HIV treatment management (Chapters 5 and 6). In addition, the results within a small intervention 
group on viral load and outpatient clinical appointment attendance were promising. Therefore, 
as an addition to standard care and as part of a more holistic approach to care for MLWH, peer 
support by trained MLWH is recommended as an intervention to improve HIV treatment adher-
ence in MLWH who are (at risk for becoming) non-adherent. The findings in Chapter 7 showed 
that, besides a need for additional care in the form of psychosocial care, and care specifically 
for refugees and undocumented MLWH, there is a need for additional care in the form of peer 
support. This is especially the case in rural areas of the Netherlands.

For future research

The first recommendation for future research is that future studies provide a comprehensive 
analysis of risk factors in the different MLWH subpopulations based on region of origin, gender, 
or the means by which HIV was acquired. Specifically, this should be perfomed among MLWH 
originating from low- and middle income countries and living in high income countries. The 
results from these studies could help develop targeted interventions that adequately respond to 
the relevant risk factors for non-adherence in the different subpopulations.

The second recommendation for future research is that, in general, continuing efforts to assess 
interventions that aim to improve HIV treatment adherence among MLWH are recommended. 
In doing so, key figures from migrant (living with HIV) communities should be included to ensure 
that the research design and interventions are sufficiently culturally sensitive and thereby more 
likely to be accepted by MLWH (42, 43). As previously discussed in this chapter, evidence from 
studies worldwide on adherence-improving interventions show that interventions including 
mHealth, cognitive behavioral therapy, and/or peer support seem to show the most promise (34). 
Interventions seeking to improve adherence should subsequently be evaluated for effect, while 
controlling for variability in the standard of care provided to control groups as this can influence 
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the effect sizes of behavior change interventions (54, 55). Also, the possible additive effects of 
multiple interventions should be considered (34). It is recommended that the tasks of Interven-
tion Mapping and Implementation Mapping are included in these research projects.

The third recommendation for future research is that peer support by trained MLWH should 
be evaluated more extensively, and in a larger sample, to further determine the effect on psycho-
social and clinical outcomes. This future evaluation could take the form of an intervention study 
with an intervention cohort (peer support by MLWH) and a control cohort (standard HIV care), 
and should include: (1) a research team that includes key figures from the target population(s) to, 
among other, specify criteria for eligible participants and design the intervention(s) in a way that 
increases acceptablity by the target population, (2) possibly multiple supporter interventions, like 
peer support and interventions that include aspects of mHealth as well, (3) more than two HIV 
treatment centers to ensure a sample of MLWH with sufficient power, (4) outcomes in the form of 
process indicators, treatment outcomes, sustainability of health, and patient value, and (5) both 
quantitative and a qualitative components.

Concluding remarks

In this dissertation, treatment adherence among non-Western European MLWH living in the 
Netherlands was investigated, with a particular focus on adherence to cART. This dissertation 
contains studies that explored different ways to measure adherence, and factors associated with 
adherence in MLWH. Furthermore, the feasibility and, if feasible, the possible efficacy of directly 
administered antiretroviral therapy, group medical appointments, screening and treatment of 
psychological distress, and peer support as interventions to improve treatment adherence was 
investigated. Further, the availability of support services (in addition to medical care) for MLWH 
in the Netherlands, from the perspective of HIV care providers, was explored.

Addressing risk factors for treatment non-adherence in MLWH is important as high levels of ad-
herence to cART ensure good clinical outcomes on an individual level and prevents transmission 
to others (1, 13, 15). Continuing efforts to assess interventions that aim to improve HIV treatment 
adherence among MLWH should be prioritized. In the development of such interventions, it is 
imperative that key figures from migrant (living with HIV) communities are included. Peer support 
by MLWH seems to be a feasible and promising intervention to positively influence treatment 
adherence among MLWH and should be evaluated more extensively to determine its effect on 
psychosocial and clinical outcomes.
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