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Abstract

Background

Given the growing burden of cardiovascular diseases in sub-Saharan Africa, global donors
and governments are exploring strategies for integrating evidence-based cardiovascular
diseases prevention into HIV clinics. We assessed the capabilities, motivations and opportu-
nities that exist for HIV clinics to apply evidence-based strategies for hypertension control
among people living with HIV (PLHIV) in Nigeria.

Methods

We used a concurrent Quan-Qual- study approach (a quantitative first step using structured
questionnaires followed by a qualitative approach using stakeholder meetings).We invited
key stakeholders and representatives of HIV and non-communicable disease organizations
in Lagos, Nigeria to 1) assess the capacity of HIV clinics (n = 29) to, and; 2) explore their atti-
tudes and perceptions towards implementing evidence-based strategies for hypertension
management in Lagos, Nigeria (n = 19)The quantitative data were analyzed using SPSS
whereas responses from the stakeholders meeting were coded and analyzed using the-
matic approach and an implementation science framework, the COM-B (Capabilities,
Opportunities, Motivations and Behavior) model, guided the mapping and interpretation of
the data.

Results

Out of the 29 HIV clinics that participated in the study, 28 clinics were public, government-
owned facilities with 394 HIV patients per month with varying capabilities, opportunities and
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motivations for integrating evidence-based hypertension interventions within their services
for PLHIV. Majority of the clinics (n = 26) rated medium-to-low on the psychological capabil-
ity domains, while most of the clinics (n = 25) rated low on the physical capabilities of inte-
grating evidence-based hypertension interventions within HIV clinics. There was high
variability in the ratings for the opportunity domains, with physical opportunities rated high in
only eight HIV clinics, two clinics with a medium rating and nineteen clinics with a low rating.
Social opportunity domain tended to be rated low in majority of the HIV clinics (n = 21).
Lastly, almost all the HIV clinics (n = 23) rated high on the reflective motivation domain
although automatic motivations tended to be rated low across the HIV clinics.

Conclusion

In this study, we found that with the exception of motivations, the relative capabilities
whether physical or psychological and the relative opportunities for integrating evidence-
based hypertension intervention within HIV clinics in Nigeria were minimal. Thus, there is
need to strengthen the HIV clinics in Lagos for the implementation of evidence-based hyper-
tension interventions within HIV clinics to improve patient outcomes and service delivery in
Southwest Nigeria.

Introduction

Despite decreases in overall new infections globally, HIV remains a major public health threat
in many parts of sub-Saharan Africa (SSA).[1] For example, nearly half of all new HIV infec-
tions are in Nigeria, South Africa, and Uganda where HIV/AIDS is the highest cause of life-
years lost.[2] The successful and efficient dissemination of highly active antiretroviral treat-
ment (HAART) in SSA has contributed to the increased survival of PLHIV, with dramatic
reductions in the AIDS-related morbidity and mortality.[3] Consequently, many countries in
SSA are now faced with the double burden of HIV and non-communicable diseases (NCDs),
such that the prevalence of hypertension has increased among PLHIV in SSA.[4] For example,
the prevalence of hypertension in Nigeria among HIV-positive patients under anti-retroviral
therapy ranges between 27%-41%.[5, 6] Thus, there is a strong need to reduce the burden of
hypertension among PLHIV in Nigeria which requires the implementation of proven evi-
dence-based interventions (EBIs) targeted at hypertension control in the region.

HIV clinics represent a key platform for implementing EBIs targeted at hypertension con-
trol in PLHIV. Nigeria has accomplished exemplary work focused on integrating management
of NCDs (including screening and treatment of NCDs) into HIV care in HIV treatment cen-
ters. For example, several studies in Nigeria described the integration of cervical cancer screen-
ing into HIV clinicsfor its patient population.[7, 8] Of the 834 women offered cervical cancer
screening at the Nigerian Institute of Medical Research (NIMR) HIV Treatment Center from
Ist to 30th of April 2011, 96.5% accepted and 6.5% screened positive for cervical abnormali-
ties.[8] This strategy can potentially be adopted for management of CVD risk factor like hyper-
tension given its growing burden among PLWH in Nigeria.

Capacity, defined as the ability of a public health agency to provide or perform essential
public health services, is a well-established factor necessary for the translation of EBIs into
practice as well as their adoption and sustainability.[9, 10] There is little understanding of how
HIV clinics in SSA countries operationalize, build, and maintain capacity, particularly as it
relates to translation of EBIs into practice.[11] Because of the dynamic nature of the contexts
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Fig 1. The COM-B model.
https://doi.org/10.1371/journal.pone.0217703.g001

of HIV care in SSA, an assessment of the capacity of HIV clinics to manage NCDs may provide
stakeholders with the knowledge needed for a systematic planning of its implementation.
Given that HIV and hypertension are currently major public health issues in Nigeria, we
adapted Mickie and colleagues Behavior Change Wheel framework [12], the COM-B model
(Capabilities, Opportunities, Motivations and Behavior) [refer to Fig 1] to examine the capa-
bilities, opportunities, and motivations for integrating evidence-based strategy for hyperten-
sion control within HIV clinics in Lagos, Nigeria. Although the COM-B model has been
applied in other health contexts as a basis for developing effective interventions, it has not
been applied to studies designed to integrate hypertension control strategies within HIV clinics
in SSA. Findings from this study will be used to develop interventions targeted at the imple-
mentation of EBIs for hypertension control in HIV clinics as well as their sustainability.

Methods
Study design and setting

This study was conducted in Lagos, Nigeria between October 2017 and January 2018 and led
by the Nigerian Institute for Medical Research (NIMR). The study design was a mixed-meth-
ods design using a concurrent Quan-Qual approach (a quantitative first step using structured
questionnaires followed by a qualitative approach using stakeholder meetings). The study was
approved by the Ethics Committee of the Nigerian Institute of Medical Research (NIMR).

For the quantitative aspect, we used a modified practice assessment survey to determine the
practice capacity of 29 geographically distinct HIV clinics (who are all affiliated with NIMR)
across 20 different Local Government Areas in Lagos State. For the qualitative aspect, we con-
vened a stakeholder’s meeting of 18 representatives of HIV and non-communicable disease
organizations from Lagos State Ministry of Health, Lagos State Primary Health Care Develop-
ment Agency, Lagos State AIDS Control Agency, and the Nigerian Institute of Medical
research. The goal of the stakeholder’s meeting was to brainstorm with key leadership
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personnel, the best strategies for integrating EBIs for HTN control within HIV clinics in Lagos
State. The HIV Clinics were purposely selected based on the provision of comprehensive ART
services at clinic site, patient load including private, public/government, faith-based organiza-
tions, and primary facility level. We recruited clinic representatives and stakeholders based on
their impact and involvement in the management of NCDs and HIV. The stakeholder groups
included implementation partners from NIMR, Lagos State Ministry of Health representatives,
NCD district coordinators, health communicators and public health government officials. Par-
ticipating HIV clinic representatives who were invited to complete the survey included four
physicians, fourteen medical officers, four matrons, four nurses/midwives and three commu-
nity health officers.

Practice assessment survey. The practice assessment data were collected with two instru-
ments. First, we assessed the capacity of HIV clinics to manage NCDs by use of an adapted ver-
sion of the Service Availability and Readiness Assessment (SARA) tool[13], which was
developed by the World Health Organization and used in a similar study conducted in Tanza-
nia[14]. Capacity of the HIV clinics and clinical management practices related to HTN care
were assessed as follows: 1) Demographics (provider’s age, educational level, nature of facility,
years of experience in HIV care), 2) Organizational characteristics (proportion of HIV patients
with diagnosis of HTN, availability of tools for diagnosis and treatment of hypertension,
financing mechanism), 3) Healthcare provider characteristics (case diagnosis, treatment, refer-
ral and clinic follow-up patterns), 4) Patient characteristics (access to information related to
hypertension management and lifestyle behaviors). Secondly, the HIV clinic representatives
completed a self-reported scale to assess the organizational context for implementing evi-
dence-based interventions [15]—using a 14-item measure that assesses the degree to which
evidence-based practices for hypertension management are implemented within the HIV clin-
ics. The scale was further divided into 5 subscales: three were developed to focus primarily on
evidence-practice for hypertension treatment, three to focus on educational support for evi-
dence-based practice, three to focus on recognition for evidence-based practice, two of the
items on reward and the last three items focus on openness to implementation. The questions
were stated in English. The practice assessment tools used were further adapted based on feed-
back from pilot testing within a sub-set of participants at two HIV clinics (including NIMR).
The survey items and statements were mapped to the domain of the implementation science
framework COM-B (see Table 1).

Key stakeholder meeting. In November 2017, we conducted a stakeholder meeting at
NIMR with key stakeholders mentioned above. Participants were asked to describe the factors
that will prompt the integration of HTN care into HIV clinics in Nigeria, as well as factors that

Table 1. Mapping of survey questions and focus group discussion to the COM-B domains.

COM-B Domain

Questions/Statements

Capability: The psychological and physical capacity of HIV clinics to What is the first-line of anti-hypertensive drug choice for hypertensive treatment?

integrate EBIs for hypertension control

Who is responsible for identifying hypertensive HIV patients in your facility?
Who is responsible for the treatment of hypertensive HIV patients in your facility?
Who is responsible for referring hypertensive HIV patients in your facility?

Who is responsible for the follow-up care of hypertensive HIV patients in your
facility?

How are patient’s anthropometric measurements taken in your facility?

How often are hypertensive patient’s blood pressures taken?

What type of life-style related information does the facility provide to HIV patients

for the management of hypertension?

(Continued)

PLOS ONE | https://doi.org/10.1371/journal.pone.0217703  June 6, 2019 4/15


https://doi.org/10.1371/journal.pone.0217703

@ PLOS | O N E Integrating evidence-based strategy for hypertension control into HIV clinics in Nigeria

Table 1. (Continued)

COM-B Domain

Opportunity: The environmental or contextual factors within the clinics that
allow the use of proven hypertension interventions

Motivation: Automatic or reflective mechanisms that enhance or inhibit the
likelihood of utilizing evidence-based solutions for hypertension control
within clinics

https://doi.org/10.1371/journal.pone.0217703.t001

Questions/Statements

Which of the following investigative approach is used for the assessment of
hypertensive HIV patients? (i.e. Urine Analysis, Blood glucose, Serum electrolytes,
Total cholesterol, electrocardiogram)

What anti-hypertensive drugs are available for the HIV patients at your facility?
How often are anti-hypertensive drugs readily available at your facility?

How do most HIV patients at your facility cover the cost of hypertension treatment
or consultation?

What type of Sphygmomanometers is used to check patient’s blood pressure?

What are the sources of knowledge of the beneficial effects of living a healthy lifestyle
among hypertensive HIV patients?

The facility provides specific conferences, workshops or seminars on evidence-based
practices for hypertension management and control.

The facility provides evidence-based practice for hypertension treatment in-service
training.

Training materials, journals and other educational resources on evidence-based
practices for hypertension management and control are provided.

Providers in this facility who utilize evidence-based practices for hypertension
treatment are more qualified.

One of the main goals of this facility is to effectively use evidence-based practices for
hypertension management and control in HIV patients.

Evidence-based practices for hypertension treatment are important to the providers
in this facility.

Using evidence-based for hypertension treatment is a top priority for the providers
in this facility.

Providers in this facility who utilize evidence-based practices for hypertension
treatment are highly recommended.

The providers in this facility who utilize evidence-based practices for hypertension
treatment are well respected among their peers.

Providers are financially incentivized to use evidence-based practices for
hypertension treatment.

The more a provider use evidence-based practices, the more likely they are to get a
commission.

This facility favors providers who are adaptable to the guidelines for hypertension
treatment.

This facility favors providers who are flexible to the guidelines for hypertension
treatment.

This facility favors providers who are open to new types of interventions for
hypertension management and control.

What are the responses of hypertensive HIV patients regarding the beneficial effects
of the lifestyle-related information (i.e. heart-healthy diet, no tobacco products,
physical activity, low sodium intake, reduce coffee intake)?

will make it difficult to integrate HTN care within HIV clinics. They were asked to explain the
reasoning for their suggestions, and to describe the best strategies to implement NCD care
within the HIV program. The meeting, which lasted for two hours, was digitally recorded.

Data analysis

The qualitative and qualitative data from the practice assessment survey and stakeholders
meeting were analyzed independently. Responses to the practice assessment survey were
entered in an excel spreadsheet and descriptive statistics were conducted using SPSS (Statisti-
cal Package for Social Sciences) software version 25. The data from the stakeholders meeting

PLOS ONE | https://doi.org/10.1371/journal.pone.0217703  June 6, 2019

5/15


https://doi.org/10.1371/journal.pone.0217703.t001
https://doi.org/10.1371/journal.pone.0217703

@ PLOS | O N E Integrating evidence-based strategy for hypertension control into HIV clinics in Nigeria

d@
Social
Opportunity

1
Automatic
Motivation Motivation

Fig 2. Capability, opportunity and motivation ratings of 29 geographically distinct HIV clinics in Lagos. Notes: (1) Responses to the practice assessment
questionnaire were mapped against the COM-B components (capability, opportunity and motivation) (2) Each of the clinics were rated on a 3-point scale (low
(the most inner radius), medium (middle radius) and high (outer radius)).

https://doi.org/10.1371/journal.pone.0217703.9002

(in audio-recording device) were first transcribed and then analyzed using content analysis
method. The emerging themes were analyzed using thematic analysis based approach on con-
structs of the COM-B model that was used to guide the interpretation of data. To ensure trian-
gulation, two of the authors utilized the open and thematic coding process and continually
worked back and forth between data sources. Discrepancies between the two coders were
resolved by open discussions and consultation sessions among the research team.

The responses to the practice assessment questionnaire were mapped against the COM-B
components using radical charts to display the ratings of each of the HIV clinics, as outlined in
Fig 2. For this mapping activity, we examined the two types of domains within each of the
COM-B themes in order to have a more comprehensive and coherent schema to better formu-
late a “behavioral diagnosis” [16] towards integrating hypertension care within HIV clinics. A
simple, 3-point rating score (low, medium, high) was used to gauge the strengths of each HIV
clinic within each COM-B component. The smaller radius indicates low rating for the COM-B
domain across all the HIV clinics, whereas the larger radius indicates high ratings.
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Results
Study participants

The HIV clinics were mostly described as public, government-owned (97%) facilities. On aver-
age, the clinic providers care for an average of 394 HIV patients per month. Overall, 62% of
the providers were female with a median age of 40 years. The median number of years that the
providers have been in practice was six years. The estimated prevalence of hypertension
among the HIV patients served at the local HIV clinics ranged from 0% to 31%. Out of the 18
participants who attended the stakeholders meeting, majority of the them were physicians

(n = 12) within HIV clinics.

Mapping of the survey responses for the HIV clinics to the COM-B model

Mapping of the HIV clinics to COM-B components yielded a wide-range of variability in
terms of capabilities, opportunities and motivations for integrating evidence-based hyperten-
sion interventions into HIV clinics. Notably, the majority of the HIV clinics rated medium-to-
low on the psychological capability domains (Fig 2A), with the exception of three clinics
(Clinic ID #4, #8 and #25) which rated high on the psychological capability domain. Similarly,
almost all the clinics rated low on the physical capability domain (Fig 2B) except four (Clinic
ID #4, #13, #23 and #25) which rated high. There was high variability in the ratings for the
opportunity domains. For the construct of physical opportunity, 8 clinics were rated high, two
had a medium rating and 19 had a low rating (Fig 2C). For the social opportunity domain (Fig
2D), the majority of the clinics had a low rating. Almost all the clinics rated high on the reflec-
tive motivation domain although automatic motivations was rated low across the clinics (Fig
2E and 2F).

In addition to the mapping exercise, Table 2 summarizes how each of the themes generated
from the qualitative stakeholder meeting, which was described in the context of barriers and
enablers of integrating EBIs for hypertension control within HIV clinics, align with each of the
COM-B domains.

Capabilities for integrating hypertension management into HIV clinics.

Low capability on health education and training on provision of NCD care. While all stake-
holders agreed that basic education and trainings are key enabling factors to increasing knowl-
edge of the healthcare workers, a few explained that there were inadequate or intermittent

Table 2. Mapping of COM-B components to the barriers and facilitators of integrating EBIs for hypertension
management within HIV Clinics in Lagos, Nigeria.

COM-B domain Theme

Capability Barrier Limited health education and training on NCD prevention and care
Knowledge-to-skill gap
Low self-efficacy and engagement
Enabler Task shifting of clinical duties

Opportunity Barrier Out of pocket payment
Absence of evidence-based policies and guidelines
Limited availability of basic diagnostic equipment and medication

Enabler Strengthening the referral network
Compliancy with existing National Guidelines
Motivation Barrier Overburdened staff workload
Lack of incentives for continuous adoption and enthusiasm
Enabler Perceived benefit of the intervention
Supportive supervision
Professional development

https://doi.org/10.1371/journal.pone.0217703.t002
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training opportunities for the healthcare workers at the HIV clinics: “a lot of the clinics do not
do refresher courses for their HIV practitioners. . .much less for hypertension care.” Nonetheless,
about half of the clinic representatives surveyed (41% to 52%), reported that the potential for
educational support for evidence-based practice for hypertension treatment exists and should
also be provided through specific conferences, workshops or seminars, in-service training,
journals and other educational resources that are often available at their HIV clinics. This
observation indicative of a knowledge-to-skill-gap within some of the clinics. One of the
stakeholders presented a scenario where bridging the knowledge-to-skill gap may occur via
training. For example, the stakeholder shared that the training administered to the nurses pre-
sented them the opportunity to enhance their skills beyond their expectations: “We observed
when we had an onsite training. . .it was an eye opener with the nurses saying “oh they didn't
know that they could do this”. So maybe when we have training on these evidence-based hyper-
tension interventions, it might be different.” One stakeholder also shared that providing the
training may positively influence the self-efficacy and engagement of the healthcare workers
with the inclusion of hypertension prevention and control for people living with HIV: “If we
really train them well and show them the easy way to address the major issues people face. . .in
hypertension care and also in HIV care. . .it will go a long way to improve their self-efficacy and
how they engage with PLHIV coping with hypertension as well.”

Need for task shifting of clinical duties. Given the limited availability of skilled nurses and
doctors, the primary care clinics are unable to cope with the growing number of HIV patients,

as described below: “There are already human resources challenges that we are currently facing,
now, we want to pull the same set of human resources [physicians] that we said is not adequate
to provide this specialized hypertension services to the target group.” As a result, the stakeholders
underscored the need to implement task shifting or task sharing within the primary healthcare
centers which entails delegating clinical duties to non-physician healthcare workers. Another
stakeholder suggested that other cadres of healthcare workers like community health workers
(CHW) and junior community health workers (JCHW) should be utilized within the clinics in
order to reduce the workload. In addition, the CHWs and JCHW s also connect well with com-
munity members. Nevertheless, progress is currently being made in the implementation of
task sharing within the healthcare system, as mentioned below: “The new guideline (task-shar-
ing) is trying to sensitize people to look at other health workers like CHW and the JCHW to come
in to assist as we integrate these hypertension services because of work load for providing HIV
care is already enormous.”

Opportunities for integrating hypertension interventions within HIV clinics.

Absence of evidence-based policies and guidelines on task-shifting of primary care duties.
While “task shifting” or “task sharing” of clinical duties was highlighted by the majority of the
stakeholders as a possible enabler for reducing the workload from the physicians, one of the

stakeholders raised a concern that policies and guidelines have not been implemented at the
clinics to regulate the shifted tasks to include workload, roles and responsibilities of the com-
munity health workers: “We are throwing so much at this people for them to manage so many
people. . .The issue we have now is that we don't have a policy that says we can only have a health
worker take care of 50 people max, and beyond 50 people no more”.

The lack of evidence-based guideline for task-shifting of primary care duties may result in
staff overcrossing their boundaries due to role ambiguity, as described by a stakeholder: “Let
us know what we are task shifting and let them know their limitations; if you train them and if
you're to support let them know where they stand, but when we are not allowed to monitor what-
ever we are task shifting, there is a tendency for us to go out of the way.”

Furthermore, a vast majority of the stakeholders denoted that although there is currently a
draft national guideline for non-communicable disease management in Lagos state, it has not
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been implemented and is outdated. However, there is an existing guideline for HIV
management.

High out-of-pocket payments as a barrier to management of HTN. A key barrier that
emerged in the discussion was the high out-of-pocket payment that most patients are subjected
to. Only 7% of the HIV clinic representatives surveyed indicated that the anti-hypertensive

medications provided to patients at their clinic is free of charge. Eighty-six percent of the HIV
clinic representatives reported that almost all HIV patients at their facility covers the cost of
hypertension treatment or consultation fully out-of-pocket and none indicated that treatment
was covered under health insurance.

In the light of this issue of out-of-pocket payment, one of the stakeholders revealed that
there is progress currently being made to mitigate this barrier across Lagos State: “the Health
Insurance scheme would be commencing soon and it would be mandatory for everyone in Lagos
state to be part of the Scheme. The scheme would have short term, midterm and long term plans
for HIV care as well as the identification of indigent patients.”

Limited availability of basic diagnostic equipment and medication. Based on responses
from the practice assessment survey, basic diagnostic tools for NCDs, such as urinalysis,
plasma creatinine, serum electrolytes, total cholesterol, serum lipoprotein, and echocardio-
gram, was reported to be present in 17%-79% of the HIV clinics. This suggests discordant
beliefs regarding the availability of diagnostic tools at the clinics. One stakeholder revealed that
although there are few clinics with adequate diagnostic tool, most the time, HIV clinics out-
source or partner with better equipped primary healthcare centers across the local government
areas to provide diagnostic testing. Another stakeholder reported that in Lagos State, there are
“371 primary healthcare centers, and only 57 of the centers, which are called flagship primary
health centers are fully functional, well stocked with drugs and equipment”.

Strengthening the referral network. In the context of task sharing, stakeholders raised a sug-
gestion for strengthening the referral network. They identified the specific need for using the
CHW to track patients because they provide home-based care. Furthermore, they expressed
their beliefs that including CHW s within the referral network could potentially provide a com-
prehensive healthcare system that begins at home and extends to healthcare facilities: “These
people should be involved because they are going to take some of the burden off the nurse’s work
that he/she is complaining about and they will provide home-based care. As a result, we are
going to be looking at a comprehensive system which starts right from the home down to the
health system. . . which will further strengthen the referral network when you use the community
health care workers.”

Compliance with existing national guidelines. Compliance with existing National Reporting
guidelines was proposed by one of the stakeholders to ensure fidelity and sustainability of the
intervention: “a guide, a scheme of service, an operational manual does not necessarily reflect
operationality. . .the report coming from such systems may not be reflective of the actual activity
on the field. Thus, it is important for the system of reporting now to be structured along with the
national guidelines.”

Motivation for integrating hypertension interventions within HIV clinics.

Overburdening staff workload. Based on the practice assessment survey, more than 70% of
the HIV clinic representatives indicated that the medical officers alone are responsible for
identifying, treating, referring and the continuity of care for the HIV patients who are hyper-
tensive. Thus, in-line with the commonly held concern of the stakeholders that doctor and
nurses at the HIV clinic are overburdened with tasks: “We have a clinic where we might have 3
doctors running a shift and we have some nurses but not so much, and if you talk to all of them
they will tell you that they are overwhelmed.” In addition, a few of the stakeholders cited their
fear of the possibility of further straining the already overburdened workforce as a result of
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integrating NCD care into the HIV clinic: “so if someone has comorbid condition you’re now
going to train the health workers to provide hypertension care in an HIV setting, this may over-
burden the health workers.” Particularly, a stakeholder reported that although health workers
in the HIV clinics are willing to integrate, their current workload burden might make it diffi-
cult for them to adopt the intervention: “The health workers want to do it; the problem is that
they are just overwhelmed.”

Lack of incentives for sustainability and enthusiasm. Reflecting on previous HIV funded
programs, stakeholders recognized that one barrier to program sustainability and enthusiasm
of health workers was the lack of incentives. Incentives were often discussed in relation to the
provision of workshops, on-the job training, career advancement opportunities and monetary
values. One stakeholder explained that: “The issue of incentives killed the HIV programs in
Nigeria. . . because the money is not coming in the way it used to be in the past, most health care
workers are not going into HIV services.” Thus, the discontinuation of supporting funds for
HIV service delivery forces the clinicians at the HIV centers to explore other non-HIV care
services. In addition, all the HIV clinic representatives surveyed were in total disagreement
with the statement that ‘providers are financially incentivized to use evidence-based practices for
hypertension treatment.’

Professional development. To address the issues of incentives, professional development
opportunities were often cited by the stakeholders as a recommendation to be included in the
intervention package: “They want a sense of personal development. That is if I leave this position
today as a community health worker, will people still call me? .. .So if there is a sense of training
such that they can also have refresher courses, that will be considered as an incentive.” Another
stakeholder stressed the importance of issuing certification upon training completion as an
example of valuable non-monetary incentive: “But another thing for incentive is the training,
and more importantly the certificates that you give to them.”

Supportive supervision. As highlighted by one of the stakeholders, adequate staff supervi-
sion and support is necessary to boost the “confidence level” of the community healthcare
workers to successfully engage in the evidence-based practices: “The only problem now we have
is that people don't supervise people; for example, if we task shift and I am told to supervise,
instead of me to support them, I will be looking for their mistakes to discredit their training; but if
you do supportive supervision their confidence level will go up!”

Perceived benefit of the integration. The stakeholders believed that integrating NCDs into
HIV care will reduce stigmatization and wait time by ensuring patients can walk into any Gen-
eral Out-Patients Department (GOPD), where all the patients’ complaint can be addressed in
one location, without patients knowing each other’s diagnosis. Although, “not all the practices
in the states have adopted integration of services right now”, however, some of the sub-facilities
are currently undergoing integration. They also mentioned that all doctors will have the ability
to provide any service anywhere within the facility at the primary and secondary care level if
services are integrated: “We should look towards more of integration of HIV services into pri-
mary care. . . because aside from reducing stigma, it will reduce the waiting time. . .there would
be a pool of Doctors in GOPD available to attend to the patients.”

Discussion

This study examined the capabilities, opportunities, and motivations for integrating evidence-
based hypertension interventions for people living with HIV within HIV clinics in Southwest
Nigeria. Using the COM-B model (Capabilities, Opportunities, and Motivations) as a guide,
we identified how factors such as education and training to reduce the knowledge-to-skill gap
and boost the level of self-efficacy, task sharing of clinical duties to reduce the overburdened
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staff workload, limited availability and use of evidence-based guidelines, access to basic diag-
nostic tools and medications, and the availability of professional development opportunities
may influence the implementation, delivery, and expansion of integrated hypertension services
for PLHIV within HIV clinics. Although previous studies conducted in sub-Saharan Africa
(SSA) have made mention of similar barriers to integrating NCD management, majority of the
studies focused on other chronic diseases (i.e. cervical cancer, mental health, diabetes) but not
hypertension, which is characterized as a silent killer and is currently the leading risk factor for
CVD.[17-21] The identification of barriers or enablers by themselves are also not a new
undertaking [22]; however, our approach to the assessment of these barriers across multiple
clinical sites is unique and may potentially inform the development of interventions targeting
the capabilities, opportunities, and motivations for successful service delivery of evidence-
based hypertension interventions within HIV clinics.

Opverall, our findings suggest a broader evaluation of the implementation characteristics
that could provide a greater understanding of which capabilities, opportunities, or motivations
result in more rapid, and lasting implementation of evidence-based hypertension interven-
tions within HIV clinics. Findings from mapping the practice assessment responses against the
COM-B component on the radical charts was highly variable across the 29 HIV clinics, with
few clinics having the capabilities, opportunities, and motivations to adequately tackle hyper-
tension among people living with HIV, despite its prevalence, morbidity and relative ease of
management. The low-to-medium variations in capabilities for example, may reflect the early
phase of the HIV/NCD integration in Nigeria as well as in other countries in sub-Saharan
Africa.[23-25] However, there is a need to explore, the implementation process, particularly
the implementation outcomes necessary for example, for highlighting fidelity or whether the
evidence-based hypertension interventions are implemented as designed and tested so that the
success for non HIV populations can be replicated across patients living with HIV.

Other findings from the practice assessment survey and stakeholder meetings in relation to
physical and social opportunities highlight the existing resource constraints and cultural barri-
ers within the HIV clinics that may influence the integration of proven hypertension interven-
tions. A major challenge to NCD management within the HIV clinics is the limited access to
basic diagnostic equipment, availability of medication and evidence-based policies and guide-
lines, which is in-line with other studies conducted in SSA within primary care health facilities
or HIV clinics.[14, 26-28] Some stakeholders noted that among all the 371 primary healthcare
centers in Lagos state, only 15% (57/371 centers) of them are fully functional and are well
stocked with drugs and equipments.[29, 30] Similar to study conducted in Nigeria, when med-
ications are unavailable at the healthcare centers, patients are advised to purchase drugs from
an outside source.[28] This problem maybe more pronounced in HIV clinics that are disjoined
from the primary health centers because there is no guarantee that HIV patients will have the
same level of access to cardiovascular diseases care and treatment when compared to other
patients seen at the general hospitals. The survey showed that within some of these HIV clinics,
basic lab testing such as urine analysis, plasma creatinine, serum electrolytes, total cholesterol,
serum lipoprotein were readily available at the clinics.

In addition to the capabilities and opportunities, a key barrier to motivation identified is
the lack of valuable incentives for continuous adoption and enthusiasm. For example, a stake-
holder gave a scenario where discontinued supporting funds for HIV service delivery nega-
tively impacted the healthcare workforce to the extent that clinicians were forced to explore
other non-HIV care services. To solve the issue of incentives, stakeholders suggested the need
for capacity building to foster staff morale and professional development opportunities within
the HIV clinics that will enhance and advance the skills of the healthcare workers. In addition,
supportive supervision was highlighted as an enabler to foster motivation and productivity at
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the HIV clinics. Iwelunmor and colleagues conducted a narrative synthesis of health interven-
tions implemented in SSA and found that overtime, sustainability of interventions is likely to
be affected where there is no proper supervision and supportive community environment.[31]

Major motivators, however, identified by stakeholders was their strong belief about the ben-
efits of integrating NCDs such as evidence-based hypertension interventions into HIV care,
which may help explain the reason behind the high ratings on the reflective function of the
radical chart (see Fig 2E). Although a few initially expressed their concern of further overbur-
dening the already fragile health system, majority agreed that integrating HTN care will not
only reduce the double burden, but it will also increase access, enable healthcare workers to
treat and cater to the healthcare needs of the HIV patients in one location at a single-entry
point, which will potentially reduce stigmatization and wait time at the HIV clinics. This strat-
egy is similar to the one-stop shop integrated healthcare delivery model which has been
shown, in studies conducted in South Africa[32], Kenya[33], Nigeria[34] and Malawi[35], to
improve HIV patient’s access to prevention and treatment resources.

We identified a number of strengths and limitations in our work. The primary strength was
the use of the COM-B model to map the practice assessment surveys and stakeholder perspec-
tives on the capabilities, opportunities and motivations for integrating evidence-based hyper-
tension interventions within HIV clinics. Limitations of this study include limited
generalizability across other HIV clinics within Nigeria’s 6 geopolitical regions, as this study
was conducted in one geopolitical zone, the Southwest region of Nigeria. Nigeria is a diverse
and complex nation, thus, our results may not uniformly apply to other geopolitical regions of
the country. Additionally, the potential for respondent bias is a limitation as respondents may
have provided desirable answers to the questions posed on integrating evidence-based hyper-
tension interventions within HIV clinics. Although desirable answers could have been given in
some instances, the use of a mapping assessment component using the COM-B radial charts,
may limit the potential for this limitation. Finally, although a range of key healthcare personnel
participated in the stakeholders meetings, it may have been beneficial to gauge the perspective
of health workers from other cadres such as nurses, matrons, community health workers,
pharmacists and volunteers involved with service delivery within HIV clinics. As a result, fur-
ther research is needed to explore whether the barriers and facilitators identified by the key
leadership representatives are similar to those identified by other cadres.

Despite these imitations, there are several strengths to this study. As mentioned earlier, we
utilized several fundamental principles for implementation science research which included,
the identification of research-to-practice gap, stakeholder and community engagement, par-
taking in formative research activities, and understanding the likely process for change using a
comprehensive theoretical framework.[36] To our knowledge, this study is among the first in
SSA to systematically identify key capabilities, opportunities, and motivations for integrating
hypertension within HIV services in the context of the COM-B components. Our use of the
COM-B model allowed our findings to be described in consistent implementation science ter-
minology, which in turn may inform implementation of integrated hypertension control strat-
egies across multiple contexts providing HIV services. Future research should evaluate how
these components translate into the long-term success of strategies focused on integrating evi-
dence-based hypertension interventions within HIV clinics in resource limited settings.

Conclusion

Using the COM-B model, we have shown that while there are major modifiable capability and
opportunity barriers to integrating hypertension control strategies within HIV clinics in
Lagos, Nigeria, the motivation and willingness to integrate is apparent within the clinics.
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Taken together, the findings can inform decision makers on how to implement and ultimately
scale-up and refine over time, integrated services for evidence-based hypertension interven-
tions within HIV clinics.
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