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Abstract 

Background World Health Organization (WHO) HEARTS packages are increasingly used to control hypertension. 
However, their feasibility in persons living with HIV (PLHIV) is unknown. We studied the effectiveness and implementa-
tion of a WHO HEARTS intervention to integrate the management of hypertension into HIV care.

Methods This was a mixed methods study at Uganda’s largest HIV clinic. Components of the adapted WHO HEARTS 
intervention were lifestyle counseling, free hypertension medications, hypertension treatment protocol, task shifting, 
and monitoring tools. We determined the effectiveness of the intervention among PLHIV by comparing hyperten-
sion and HIV outcomes at baseline and 21 months. The RE-AIM framework was used to evaluate the implementation 
outcomes of the intervention at 21 months. We conducted four focus group discussions with PLHIV (n = 42), in-depth 
interviews with PLHIV (n = 9), healthcare providers (n = 15), and Ministry of Health (MoH) policymakers (n = 2).

Results Reach: Among the 15,953 adult PLHIV in the clinic, of whom 3892 (24%) had been diagnosed with hyper-
tension, 1133(29%) initiated integrated hypertension-HIV treatment compared to 39 (1%) at baseline. Among 
the enrolled patients, the mean age was 51.5 ± 9.7 years and 679 (62.6%) were female. Effectiveness: Among 
the treated patients, hypertension control improved from 9 to 72% (p < 0.001), mean systolic blood pressure (BP) 
from 153.2 ± 21.4 to 129.2 ± 15.2 mmHg (p < 0.001), and mean diastolic BP from 98.5 ± 13.5 to 85.1 ± 9.7 mmHg (p < 
0.001). Overall, 1087 (95.9%) of patients were retained by month 21. HIV viral suppression remained high, 99.3 to 99.5% 
(p = 0.694). Patients who received integrated hypertension-HIV care felt healthy and saved more money. Adoption: All 
48 (100%) healthcare providers in the clinic were trained and adopted the intervention. Training healthcare providers 
on WHO HEARTS, task shifting, and synchronizing clinic appointments for hypertension and HIV promoted adoption. 
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Implementation: WHO HEARTS intervention was feasible and implemented with fidelity. Maintenance: Leveraging HIV 
program resources and adopting WHO HEARTS protocols into national guidelines will promote sustainability.

Conclusions The WHO HEARTS intervention promoted the integration of hypertension management into HIV care 
in the real-world setting. It was acceptable, feasible, and effective in controlling hypertension and maintaining optimal 
viral suppression among PLHIV. Integrating this intervention into national guidelines will promote sustainability.

Keyword Process evaluation of integrated hypertension-HIV management

Contributions to the literature

• The increasing burden of hypertension among PLHIV 
has necessitated the integration of services for hyper-
tension and HIV while leveraging the HIV program 
gains.

• This is the first real-world implementation study to 
report on the impact of the WHO HEARTS package on 
hypertension care among PLHIV.

• Our findings contribute to the literature by reporting 
implementation and effectiveness outcomes of inte-
grated management of hypertension and HIV using the 
RE-AIM framework.

Background
Hypertension is the commonest cause of cardiovascular 
disease (CVD) among persons living with HIV (PLHIV) 
[1]. PLHIV with hypertension are at increased risk of 
stroke, myocardial infarction, and kidney disease [2]. The 
increasing burden of hypertension among PLHIV has 
necessitated the integration of services for hypertension 
and of HIV while leveraging the HIV program infrastruc-
ture. Integrated services for hypertension and HIV target 
to achieve dual control of both diseases while reducing 
the risk of CVD in the aging HIV population [3].

Strategies to improve hypertension control in the gen-
eral population have increasingly utilized the World 
Health Organization (WHO) HEARTS technical pack-
ages for cardiovascular control [4]. WHO HEARTS pack-
ages for hypertension management include guidelines 
to promote healthy lifestyle counseling, use of evidence-
based treatment protocols, access to medications for 
hypertension, use of CVD risk-based charts, team-based 
care for hypertension, and systems for monitoring. The 
application of the WHO HEARTS guideline to hyperten-
sion control in the HIV population has not been studied 
widely.

To understand the effectiveness of WHO HEARTS 
packages for hypertension control among PLHIV, we 
conducted an implementation science project to inte-
grate the management of hypertension and HIV care 
in Uganda [5]. The study compared both hypertension 

and HIV outcomes before and after integrating both 
services using an adapted WHO HEARTS protocol for 
hypertension management. The key components of this 
intervention for integrating hypertension services into 
HIV care included health lifestyle counseling, access to 
hypertension medications, use of hypertension treat-
ment protocol, task shifting, and systems for monitoring 
and evaluation. This adapted WHO HEART intervention 
excluded CVD risk-based charts. We have previously 
described this adapted WHO HEARTS intervention [5] 
and reported on its 6-month effectiveness [6].

Here, we conducted a process evaluation through 
mixed methods to determine the longer-term 21-month 
effectiveness and key implementation outcomes of the 
intervention.

The RE-AIM framework with its five domains of reach, 
effectiveness, adoption, implementation, and mainte-
nance supported the process evaluation. The RE-AIM 
framework has been widely applied across different 
implementation strategies including for hypertension. 
The framework evaluates the robustness of the interven-
tion and factors that affect its generalizability, translation, 
and sustainability in routine practice [7].

The aim of this study was to determine the long-term 
effectiveness of the adapted WHO HEARTS-based inter-
vention on hypertension control among PLHIV and eval-
uate its reach, acceptability, adoption, implementation 
fidelity, feasibility, and sustainability using the RE-AIM 
framework.

Methods
Study design
This was an explanatory sequential mixed methods 
study in which we evaluated the effectiveness and 
implementation outcomes of the WHO HEARTS-
based intervention to integrate hypertension and 
HIV care at a large urban HIV clinic in Uganda. We 
collected both quantitative and qualitative data con-
currently. We then used both quantitative and qualita-
tive methods to complement each other to answer the 
research questions, using the qualitative to add mean-
ing and perspective to the quantitative findings [8]. We 
evaluated both the effectiveness and implementation 
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outcomes of integrated hypertension and HIV care 
after 21 months of implementation using the RE-AIM 
implementation science framework [9]. RE-AIM has 
been extensively used and validated across diverse con-
texts, including clinical settings. We used the RE-AIM 
framework in the analysis and reporting of both quali-
tative and quantitative data [10]. Detailed descriptions 
of the RE-AIM framework, its domains, and its appli-
cation to this study are provided in Table 1 [7, 9–15]. 
We followed the Consolidated Criteria for Report-
ing Qualitative Research (COREQ) and the Stand-
ards Reporting for Implementation Studies Checklist 
(StaRI) in writing the manuscript [16].

Study setting
We conducted the study at Mulago immune suppres-
sion syndrome (ISS), a large HIV clinic in Kampala, 
Uganda, that provides comprehensive HIV services 
to over 16,500 PLHIV. The clinic is located within 
the Mulago National Referral and Teaching Hospital 
Complex and is owned and operated by the Makerere 
University Joint AIDS Program (MJAP). HIV clini-
cal services at Mulago ISS include HIV testing, coun-
seling, and provision of ART. All available medicines 
and services at the clinic are provided to patients at no 
cost.

In line with the Uganda National Guidelines for HIV 
care [17, 18], PLHIV are routinely screened for hyper-
tension. Prior to the study commencement, the clinic 
had already achieved universal screening for hyperten-
sion among all PLHIV during each clinic visit and had 
surpassed the 95% target of initiating ART and viral 
suppression among PLHIV. The blood pressure for all 
patients was measured in a sitting position after 5 min 
of rest. Blood pressures initially recorded as > 140/90 
mmHg were measured again twice within 2 min, for a 
total of three measures. The lowest reading of the three 
was the final record. The same automated blood pres-
sure machine (Omron-M6-HEM-7321-E) was used to 
measure blood pressure both at baseline and on every 
follow-up visit. We reviewed the previous blood pres-
sure recordings for patients with persistently elevated 
blood pressures in the electronic medical records at 
least a month earlier before diagnosing hyperten-
sion and recommending treatment. The expert clients 
screened PLHIV  for hypertension while confirmatory 
blood pressure measurements were taken by a clinic 
nurse. Both the nurse and the expert clients were 
trained on standardized blood pressure measurements 
at the commencement of the study.

This study was funded by Resolve to Save Lives, 
through its Learning, Implementation, Networking, 
Knowledge, and Support (LINKS) program.

Components of the WHO HEARTS‑based intervention 
for integrated hypertension‑HIV care
The six components of the HEARTS-based interven-
tion for integrated HIV-hypertension care that we 
implemented have been previously described [6] and 
are summarized in Fig. 1.

Implementation strategies
Training of healthcare providers: The research team 
trained healthcare providers on the use of the adapted 
WHO HEARTS intervention in eight 2-h sessions. Inte-
grated clinic visits: For PLHIV diagnosed with hyper-
tension, treatment for both HIV and hypertension was 
offered at the same clinic by the same healthcare pro-
vider during the same clinic visit. Patient identifiers: 
To facilitate the identification of hypertension patients, 
healthcare providers attached unique stickers on files 
of PLHIV diagnosed with hypertension. Synchronized 
appointments: The attending health worker synchro-
nized the follow-up appointment dates to review both 
hypertension and HIV concerns. Technical supervision: 
The research team and two technical officers from the 
Department of NCDs at the Uganda Ministry of Health 
provided quarterly technical supervision and feedback 
to healthcare providers to adhere to the study activities.

Quantitative methods
Study population
We included all PLHIV aged ≥ 18 years diagnosed with 
hypertension at Mulago ISS Clinic from August 1, 2019, 
the start of our project, to April 30, 2021, the end of the 
project.

Data collection
For the quantitative component of the study, we 
extracted routinely collected patient data on hyperten-
sion and HIV care from the electronic medical records 
(EMR). We collected data on the number of PLHIV 
screened for hypertension and the number of patients 
diagnosed with hypertension who enrolled in inte-
grated hypertension-HIV care. We determined monthly 
proportions of hypertensive PLHIV with controlled 
hypertension (BP < 140/90 mmHg) and controlled HIV 
(viral load < 1000 copies/ml). We measured the above 
hypertension and HIV outcomes in a cohort of patients 
enrolled on integrated HIV-hypertension at baseline 
and monthly up to 21 months of implementation.
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Data analysis
We conducted univariate analyses to describe the base-
line characteristics of adult hypertensive PLHIV who 
received integrated HIV-hypertension care at the clinic. 
We obtained the means and standard deviations for 
continuous variables and percentages and frequencies 
for categorical variables. We then categorized the data 
into two sub-groups: those that enrolled in integrated 
hypertension-HIV care and those that did not. We then 
compared the baseline characteristics of these two sub-
populations using the chi-square or Fisher’s exact tests 
for categorical variables and t-tests for continuous 
characteristics.

To investigate the effectiveness of the intervention, 
quantitative data analysis included descriptive analyses 
using monthly frequencies and proportions to evaluate 
trends of % hypertension and % HIV control at base-
line and monthly after introducing the intervention. In 
addition, we measured the % retention at 21 months, 
% mortality, % loss to follow-up, and % occurrence of 
side effects for hypertension medicines. We evaluated 
the effectiveness of the intervention by comparing the 
treatment outcomes at baseline before introducing the 

intervention and after 21 months of implementation 
using the paired t-test to account for within-subject 
variation. We analyzed data using STATA version 16.

Qualitative methods
Study population
We purposively selected hypertensive PLHIV as a sub-set 
of participants in the quantitative study and healthcare 
providers caring for PLHIV for the interviews. Hyperten-
sive PLHIV were eligible if they had been receiving inte-
grated hypertension-HIV for at least 1 year and did not 
have a cognitive impairment that precluded their active 
participation in the interviews. We approached patients 
through telephone calls close to their next scheduled 
clinic appointment to introduce the study and inquire 
about their willingness to participate in the interviews. 
Eligible healthcare providers were individuals of differ-
ent health professions who had been providing care to 
patients at the Mulago ISS Clinic for at least 6 months. 
We approached eligible healthcare face to face.

Furthermore, we selected policymakers from the 
Uganda Ministry of Health non-communicable dis-
ease (NCDs) department who had supervised the 

Fig. 1 Components of the HEARTS-based intervention for integrated management of HIV and hypertension. A Ccounseling and support 
on adherence to both hypertension and HIV medicines, side effects of medicines, implementation of physical exercise, healthy diet, salt reduction, 
weight reduction, and smoking cessation. B Simple, stepwise approach to titrate amlodipine, valsartan, and hydrochlorothiazide as the first-, 
second-, and third-line therapies, respectively. C Procured amlodipine, valsartan, and hydrochlorothiazide from a private not-for-profit access 
program and we gave medicines to patients at no cost. D Blood pressure (BP) measured by a peer educator using a validated Omron M6 BP 
machine. Clinicians repeated the BP measurement for patients with initial BP > 140/90 mmHg. E In addition to the aforementioned task shifting 
of measuring BP, we trained and mentored clinical officers and nurses to prescribe hypertension medications to reduce the burden on doctors. F 
Developed and shared quarterly targets on hypertension care indicators with healthcare providers. We adapted the HEARTS hypertension register 
and CVD patient cards and utilized them to record patient data. Conducted quarterly performance review meetings
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implementation of integrated HIV-hypertension care at 
Mulago ISS Clinic for at least 1 year. The selected poli-
cymakers had supervised similar projects on integrating 
NCDs management into HIV care.

Data collection
We used semi-structured interview (SSI) guides that were 
developed based on the research questions. All inter-
views had open-ended questions to explore patients’ and 
healthcare providers’ perspectives regarding the imple-
mentation of integrated HIV-hypertension care using the 
WHO HEARTS-based intervention. Prior to data collec-
tion, we pretested the interview guides with hypertensive 
PLHIV and healthcare providers at the Mulago ISS Clinic 
who were not participating in the study. FA, RS, and MM 
shared the objectives of the evaluation phase of the study 
with clinic leaders, healthcare providers, and patients 
who had implemented integrated hypertension services 
in the last 21 months since the start of the interven-
tion. Hypertensive PLHIV who had received integrated 
hypertension services at Mulago ISS Clinic within the 
21-month intervention period were invited to participate 
in focus group discussions (FGDs) and semi-structured 
in-depth interviews (IDIs) to explore both the group and 
individual lived experiences and perceptions regarding 
integrated hypertension-HIV care. All the interviewers 
were trained social scientists with expertise in qualita-
tive research including conducting FGDs and semi-struc-
tured interviews. The interviewers established a rapport 
with the clinic leaders, healthcare providers, and patients 
prior to study commencement, but were not part of the 
healthcare team at the clinic, thus limiting potential bias. 
We conducted four FGDs with each group consisting 
of six patient participants. Each session lasted approxi-
mately 60 min. FGDs explored participants’ experiences 
of receiving integrated hypertension care during the past 
21 months of the intervention. We sought to explore the 
changes in BP control, changes in lifestyle, socio-eco-
nomic conditions, and other factors that may have been 
impacted by the intervention. We conducted six semi-
structured IDIs with hypertensive PLHIV each lasting 
30–45 min.

We conducted eight (8) key informant interviews 
(KIIs) with healthcare providers at the clinic. The KIIs 
explored healthcare providers’ experience with provid-
ing hypertension care in the HIV clinic, existing gaps in 
hypertension care, training needs for staff, and recom-
mendations for improvement. The healthcare providers 
comprised doctors, nurses, clinical officers, pharmacy 
technicians, and hypertension-HIV peer educators. 
These were purposely selected to represent the various 
healthcare professionals in the health facility. In addition, 
we interviewed two policymakers from Uganda’s MoH 

Department of non-communicable diseases who closely 
provided technical supervision during the implementa-
tion period. The interviews explored the views regarding 
the implementation of integrated HIV-hypertension care 
at the HIV clinic and the potential of sustainable scaling 
up across the country. We recruited interview partici-
pants until data saturation. Data saturation was realized 
when no new information emerged from the interviews 
and focus group discussions. All KIIs were conducted in 
English while IDIs and FGDs were conducted in Luganda 
the local language in the area of study. All interviews were 
audio-recorded and transcribed verbatim in Luganda and 
then translated into English.

Data analysis
A research team with expertise in public health, social 
science, and clinical care (MM, FA, and RS) conducted 
the thematic content analysis. The team coded tran-
scripts using an inductive approach. The coding process 
was guided by consensual qualitative research (CQR) 
procedures [19]. First, each team member read four tran-
scripts independently and identified preliminary codes. 
Through a series of meetings, the team agreed on an 
initial set of codes. All transcripts were coded and ana-
lyzed in the Atlas.ti (version 8) software. FA checked all 
transcripts for accuracy and completeness before they 
were uploaded into the ATLAS.ti V8 software. IK inde-
pendently coded eight of the transcripts to establish 
inter-coder reliability (kappa 0.80). Through subsequent 
meetings, researchers developed the final codebook. The 
codes were then categorized into sub-themes, and these 
were mapped onto the RE-AIM domains and constructs. 
Code reports were generated centrally. FA synthesized 
the findings and summarized them into themes based 
on the domains of the RE-AIM framework. We extracted 
illustrative quotations from the transcripts.

We maintained privacy during data collection, analy-
sis, and storage. All identifiable information was removed 
from final records after data collection to ensure par-
ticipant anonymity, and only the core research team and 
the principal investigator had access to the original data. 
Access to data for statistical analysis by other individuals 
was limited to de-identified data.

Data validation and feedback to study participants
We conducted a learning session with all healthcare pro-
viders in the clinic and shared the results of this study 
and received feedback. In addition, we disseminated 
the findings of this study to patients during the routine 
health education talks at the clinic. The healthcare pro-
viders and patients at the clinic expressed that the results 
were representative of their perceptions and experiences 
regarding integrated HIV-hypertension care. We also 
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disseminated these findings to the technical working 
group of the Uganda MoH that is working to integrate 
the management of hypertension and other NCDs into 
HIV care.

Results
We present the results according to the RE-AIM frame-
work below.

Reach
Among the 15,953 adult PLHIV in the clinic, of whom 
3892 (24%) had been diagnosed with hypertension, 
1133 (29%) agreed to participate in integrated HIV and 

hypertension care. Universal screening for hypertension 
had been achieved prior to study commencement and 
was sustained throughout the study. At 21 months, all 
1133 (100%) PLHIV diagnosed with hypertension, who 
had agreed to participate in integrated HIV-hypertension 
care and had made at least one clinic visit, were initiated 
on hypertension treatment according to the treatment 
protocol compared to 39 (1%) at baseline.

Of the enrolled patients, 679 (62.6%) were female. The 
mean age was 49.5 ± 9.7 and 52.1 ± 9.5 years for females 
and males, respectively. A total of 282 (26%) participants 
were obese (body mass index > 30 kg/m2), 512 (47.2%) 
had a baseline CD4 count of less than 200 cells per  mm3 

Table 2 Characteristics of hypertensive PLHIV at baseline (N = 3892)

BMI body mass index, ART  antiretroviral therapy, BP blood pressure, TDF tenofovir, 3TC lamivudine, DTG dolutegravir, ABC abacavir, EFV efavirenz

Characteristic Patients not enrolled in the cohort (n = 
2759)

Patients enrolled in the cohort (n = 
1133)

P‑value

Age in years, mean (SD) 44.7 (10.2) 50.2 (9.6) < 0.001

Age categories, count (%)

 18–29 157 (5.7) 15 (1.3) 0.001

 30–39 753 (27.3) 144 (12.7)

 40–49 1013 (36.7) 400 (35.3)

 50 and older 836 (30.3) 574 (50.7)

Gender, count (%)

 Male 1084 (39.3) 427 (37.7) 0.210

 Female 1675 (60.7) 706 (62.3)

Baseline BP in mmHg, mean (SD)

 Systolic 143.0 (15.2) 154.2 (20.8) < 0.001

 Diastolic 92.6 (9.3) 97.8 (13.3) < 0.001

Baseline BMI, count (%) (n = 3730)

 Underweight (< 19.0) 254 (9.2) 62 (5.5) < 0.001

 Normal weight (19.0 to < 25.0) 1258 (45.6) 392 (34.6)

 Overweight (25.0 to < 30.0) 739 (26.8) 376 (33.2)

 Obese (> 30.0) 508 (18.4) 303 (26.7)

Baseline CD4 category, count (%)

 < 50 353 (12.8) 127 (11.2) < 0.001

 50 to < 100 207 (7.5) 70 (6.2)

 100 to < 200 359 (13.0) 213 (18.8)

 ≥ 200 1840 (66.7) 723 (63.8)

Baseline ART regimen, count (%) (n = 3878)

 AZT-3TC-NVP 930 (33.7) 480 (42.4) < 0.001

 AZT-3TC-EFV 331 (12.0) 211 (18.6)

 TDF-3TC-NVP 212 (7.7) 110 (9.7)

 TDF-3TC-EFV 974 (35.3) 268 (23.7)

 Others 312 (11.3) 64 (5.6)

ART duration (years)

 < 2 years 568 (20.6%) 51 (4.5%) < 0.001

 2–5 years 748 (27.1%) 239 (21.1%)

 5–10 years 1179 (42.7%) 539 (47.6%)

 > 10 years 264 (9.6%) 304 (26.8%)
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at ART initiation, and 887 (81.8%) had been on ART for 5 
years or more (Table 2).

Characteristics of PLHIV diagnosed with hypertension 
who participated in the qualitative interviews (n = 30), 
healthcare providers (n = 9), and policymakers (n = 2) 
are summarized in Table 3. The majority of participants 
(27 (65.9%)) were female.

According to PLHIV with hypertension, integrated 
HIV-hypertension care was more acceptable compared 
to separate services. Patients were happy and comfort-
able to receive integrated services for hypertension and 
HIV in one clinic compared to separate services: 

“The treatment of hypertension helped us to reduce 
the costs and the time we could take moving from 
one place to another accessing treatment. It saved us 
from attending the HIV clinic on one day and then 
a hypertension clinic the following week.” (FGD 004, 
Participant 5).

 Furthermore, healthcare providers reported that inte-
grated hypertension-HIV care benefited patients as 
it enabled them to save time, costs of transport, and 
medication: 

“They receive all the care at the same place which 
saves their time. They reduce transport costs and 
do not have to purchase those medications.” (KII, 
Health Care Provider, 005).

Effectiveness
Effectiveness related to the impact of the intervention on 
both hypertension and HIV outcomes. There was a sig-
nificant improvement in hypertension control from 9% at 
baseline to 72% at month 21 among PLHIV enrolled in 
integrated HIV and hypertension care (p < 0.00l). Health-
care providers noted that: “Registering hypertension 

control of up to 72% among patients treated for hyper-
tension is infrequent in resource limited settings; 

we were used to seeing blood pressure control of 
around 10%. We can leverage the HIV structure for 
improved hypertension control.” (KII, Policy maker, 
001).

Overall, the monthly trend of hypertension control 
among PLHIV with hypertension receiving integrated 
HIV-hypertension care was positive until March 2020 
when COVID-19 emerged in Uganda. At the beginning 
of the COVID-19 pandemic, the monthly hypertension 
control declined until September 2020. Hypertension 
control then improved until April 2021 (Fig. 2).

There was improved adherence to a healthy lifestyle by 
the patients who received integrated HIV-hypertension 
care which could have contributed to hypertension con-
trol as well: 

“I eat greens. I have minimized sugary foods. I avoid 
foods with a lot of oil and regulate the amount of 
salt I eat and avoid alcohol. I jog for at least 30 min-
utes other than sitting.” (FGD Participant, 002).

The mean systolic blood pressure improved from 153.2 
± 21.4 mmHg at baseline to 129.2 ± 15.2 mmHg at 21 
months (p < 0.001). Likewise, the mean diastolic blood 
pressure improved from 98.5 ± 13.5 mmHg at baseline to 
85.1 ± 9.7 mmHg at 21 months (p < 0.001) (Table 4).

Patients who received integrated HIV-hypertension 
care reported improved quality of life that could have 
resulted from reduced blood pressure: 

“Since we started getting the hypertension medicine 
from the clinic, my blood pressure levels have stabi-
lized. I am feeling healthy, strong and I do not fall 
sick often. I do my work.” (In-depth Interview with 
patient 001).

Table 3 Number and characteristics of participants for the qualitative study

Data collection methods Number and category of participants Total 
participants

Female, N (%) Mean age (SD)

Focus group discussions (FGDs) for patients Patients who had both hypertension and HIV (4 
FGDs)

24 18 (75.0%) 53.5 (± 7.2)

In-depth interviews (IDIs) for patients Patients who had both hypertension and HIV (6 
IDIs)

6 3 (50.0%) 55.3 (± 7.7)

Key informant interviews (KIIs) for healthcare 
providers

Doctor 3 2 (66.7%) N/A

Nurse 2 1 (50.0%)

Clinical officer 1 1 (100.0%)

Pharmacy technician 2 1 (50.0%)

HIV/hypertension peer educator 1 1 (100%)

MoH policymakers 2 0(0.0%)

Total number of participants 41 27 (65.9%)
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Additionally, patients who received integrated hyper-
tension-HIV care noticed increased savings on out-of-
pocket hypertension medicine expenditure: 

“Getting hypertension medicines helped to minimize 
the expenditures on hypertension medications. I 
have saved the money for other needs like school fees 
and feeding my family.” (FGD 001, Participant R1).

Despite integrating hypertension services into HIV 
care, the serum HIV viral load control among hyperten-
sive PLHIV did not change significantly, ranging from 
99.3% at baseline to 99.5% at 21 months (p = 0.694) 
(Fig. 2).

Overall, 1087 (95.9%) of all the patients enrolled in inte-
grated hypertension-HIV care were retained throughout 
the 21 months. Of the 46 (4%) participants who were 
not retained, 15 (1.3%) were transferred to HIV clinics 
nearer their homes on request, and 25 (2.2 %) were lost 
to follow-up. Six (0.5%) patients died of liver cancer (n = 

1), kidney failure (n = 2), heart attack (n = 1), and stroke 
(n = 2). Only 10 (0.9%) patients experienced side effects 
from amlodipine including lower limb edema (n = 5) and 
headache (n = 5) necessitating the substitution of their 
hypertension medication. Healthcare providers noted 
that the quality of hypertension medications was good 
and helped patients to achieve hypertension control with 
few side effects: 

“The side effects are less compared to other medica-
tions patients were taking previously. With the inte-
gration, patients had hypertension controlled, which 
was not the case previously.” (KII, Health Care Pro-
vider, 005).

Additionally, patients who received integrated hyper-
tension-HIV care reported relief of worries associated 
with the cost of buying medicines for hypertension: 

“I used to be worried if I would afford hypertension 

Fig. 2 Percentage of patients enrolled in integrated hypertension-HIV care with controlled BP and suppressed HIV viral load (N = 1133). This 
is longitudinal patient-level data

Table 4 Comparison of hypertension and HIV outcomes at baseline and 21 months among patients enrolled in integrated 
hypertension/HIV care

SD standard deviation, BP blood pressure

Outcome variable Baseline (N = 1133) 21 months (N = 1133) P‑value

Mean systolic BP, mmHg (± SD) 153.2 ± 21.4 129.2 ± 15.2 < 0.001

Mean diastolic BP, mmHg (± SD) 98.5 ± 13.5 85.1 ± 9.7 < 0.001

Patients with controlled hypertension, N (%) 102 (9.0) 820 (72.4) < 0.001

Patients with controlled HIV (%) 1125 (99.3) 1127 (99.5) 0.694
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medicines. However, since they started giving us 
hypertension medicine, I feel relieved.” (FGD, 002 
Participant R4).

Adoption
Task shifting in measuring blood pressure and prescribing 
hypertension medications facilitated integrating 
hypertension and HIV care
This approach allowed healthcare providers that were not 
previously involved in screening and treating hyperten-
sion to do so. PLHIV peers were supported to screen for 
hypertension while nurses and non-physician healthcare 
providers (clinicians with diploma-level training) were 
trained to prescribe hypertension medications.

We have had a lot of engagement with PLHIV peers 
given that patients open up to them more easily. 
Shifting hypertension screening to peers reduced 
the workload of some health workers. (KII, Health 
Care Provider, 007).

A total of 18 (86%) health workers including doctors, 
clinical officers, and nurses were empowered and pre-
scribed hypertension medications within 21 months of 
project implementation compared to 5 (24%) clinicians 
at baseline. At baseline, only doctors prescribed hyper-
tension medications.

Before the LINKS project, only doctors were pre-
scribing hypertension medications. Any patient 
with hypertension would be referred to a doctor 
within the clinic. However, the project built our 
capacity and gave us guidelines that doctors, non-
physician healthcare providers, and nurses can 
utilize to prescribe hypertension medications and 
consult when uncomfortable. (KII, Health Care 
Provider, 008).

The trained healthcare workers provided integrated 
hypertension‑HIV care
A total of 48 (96%) healthcare providers in the clinic 
were trained on the implementation of the WHO 
HEARTS protocol, reflecting providers’ interest in inte-
grated HIV-hypertension care. This enabled task shift-
ing, which was not previously the case.

As a nurse, I was empowered to prescribe hyperten-
sion medications to stable patients by using a treat-
ment protocol. The counsellors are able to provide 
adherence support for both hypertension and ART 
medications. (KII, Health Care Provider, 004).

Implementation
We conducted 10 (125%) of the planned eight train-
ing sessions on integrated HIV-hypertension care for 
healthcare providers. Incorporating the trainings into 
the clinic’s weekly continuous medical education ses-
sions enabled us to deliver two additional trainings. The 
hypertension treatment protocols and standard operat-
ing procedures (SOPs) for integrated HIV and hyper-
tension were printed and distributed to all 12 (100%) 
clinical rooms following the training on their use. The 
MoH conducted 6 (75%) of the planned eight technical 
supervision visits to the clinic during the study period. 
The clinic pharmacist utilized the MoH-recommended 
electronic logistics information systems for medi-
cine management to forecast, quantify, procure, and 
monitor stock levels for both ART and hypertension 
medicines. The clinic did not experience stock out of 
hypertension medicines during the study period.

Fidelity of implementing integrated hypertension‑HIV care
Integrated HIV-hypertension care was consistently 
implemented as planned. Healthcare providers received 
tools to guide the implementation and were trained to 
use them.

I was trained on the management of hypertension 
and HIV and received the necessary tools. I was 
educated on using the hypertension treatment pro-
tocols, standard operating procedures and filling the 
patients’ charts. The patients’ charts have stickers 
so it is easy to identify patients diagnosed with HIV 
and hypertension. (KII, Health Care Provider, 005).

Training healthcare providers facilitated fidelity of integrated 
hypertension‑HIV care
At the start of the project, we trained healthcare provid-
ers on hypertension care and treatment. Staff teamwork, 
efficient flow of patients at the clinic, and proper record-
keeping facilitated fidelity.

Following the training, we have embraced teamwork 
in managing PLHIV with hypertension. The HIV 
clinic flow and the recordkeeping are favourable; 
I feel that I have been well supported. (KII, Health 
Care Provider, 008).

Task shifting facilitated fidelity of implementation
Policymakers mentioned that task shifting facilitated 
the seamless implementation of integrated and holistic 
hypertension-HIV care and recommended its scale-up.

Being able to provide holistic care has given a 
rewarding experience to healthcare providers here. 
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We have demonstrated task shifting through expert 
clients who measure blood pressure with the super-
vision of qualified staff. Nurses participate in pre-
scribing ART and hypertension medications. That 
is exactly what we would want as the government in 
view of our human resource challenges. (KII, policy 
maker, 002).

Feasibility of integrated hypertension‑HIV care
Healthcare providers implemented integrated hyperten-
sion-HIV care seamlessly with the available resources in 
the HIV clinic. 

We screen for hypertension in all adult PLHIV 
because we have been trained and have adequate 
blood pressure machines. Regarding hypertension 
medication, we have the calcium channel blocker, 
amlodipine and angiotensin receptor blocker, valsar-
tan. (KII, Health Care Provider, 005).

Synchronized hypertension and HIV clinic appointments 
strengthened the integration
Healthcare providers synchronized days of refill for 
hypertension medications and ART among all 1133 
hypertensive PLHIV who received integrated hyperten-
sion-HIV care.

When patients come for their ART, ‘we provide 
them with their hypertension medication refill as 
well.’ (KII, Health Care Provider, 006).

Additionally, MoH policymakers reflected on the pro-
viders’ experience with integrated hypertension-HIV 
services: 

“Every provider wants to have a healthy client; so if 
all the client’s ailments are controlled then the pro-
vider is happy.” (KII, Policy Maker, 002).

Routinized screening of all PLHIV for hypertension 
during each clinic visit promoted the integration 
of hypertension and HIV services
PLHIV with hypertension were managed for both con-
ditions in an integrated fashion. Healthcare provid-
ers innovated file identifiers and data tools for all 1133 
PLHIV with hypertension: 

“We take blood pressure for all our patients at every 
visit. If the blood pressure is high and the patient 
needs treatment, we give them hypertension medica-
tions and monitor them. On every file of hyperten-
sion patients, we put a unique sticker so healthcare 
providers can easily identify them.” (KII, Health 
Care Provider, 008).

The relative advantage of integrated hypertension‑HIV 
compared to separate services
Healthcare providers preferred implementing inte-
grated hypertension-HIV care to separate services.

Integration is the way to go because it gives the 
patient a comprehensive package. (KII, Health 
Care Provider, 004).

Healthcare providers at the clinic granted a referral 
to PLHIV with hypertension, upon request, to access 
treatment for hypertension from other health facilities. 
However, other adaptations to program components 
were not studied qualitatively.

Maintenance
Leveraging HIV program resources to integrate and sustain 
the management of hypertension among PLHIV
Policymakers at the MoH believed that integrating the 
management of hypertension and HIV was sustainable. 
Leveraging the HIV infrastructure and resources to 
address the chronic care needs of PLHIV with multiple 
comorbidities like hypertension and diabetes mellitus 
would foster sustainability.

We have learned that chronic conditions can be 
managed together without necessarily adding 
resources. We will write policy briefs to guide us on 
how to take up this kind of integration. We will not 
integrate hypertension alone; we will include diabe-
tes mellitus. (KII, Policy maker, 001).

The hypertension treatment protocols would foster 
the sustainability of integrated hypertension‑HIV care 
at the clinic
Healthcare providers reported that it would be possible 
to sustain integrated hypertension-HIV care since they 
had the hypertension treatment protocols.

Every clinical room has a simplified step-wise hyper-
tension treatment protocol, which guides provid-
ers on which medicines they should give at different 
stages of hypertension. (KII, Health Care Provider, 
003).

MoH was interested in adopting a national hypertension 
treatment protocol for national scale‑up
Policymakers at the MoH got interested in scaling up the 
integrated hypertension-HIV program including adopt-
ing a national hypertension treatment protocol.

We plan to adopt and scale up nationally a similar 
single-page, stepwise treatment protocol as the one 
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used by Makerere University Joint AIDS Program 
(MJAP). With this evidence, we shall revise our poli-
cies and treatment guidelines. (KII, Policy maker, 
001)

MoH recommended revision of the National Essential 
Medicines List
Policymakers at the Ministry of Health noted that the 
lessons learned from the integrated hypertension-HIV 
project at MJAP will inform the revision of the national 
essential medicines list to include newer and low-cost 
hypertension medicines as used on the MJAP hyper-
tension treatment protocol. To improve hypertension 
control nationally, a regular supply of hypertension medi-
cines would be needed.

We will include newer, low-cost and effective hyper-
tension medicines in our essential medicines list to 
be available to patients nationally. With regular 
supply of medicines, we can achieve optimal hyper-
tension treatment control. (KII, Policy Maker, 002)

Discussion
In this evaluation study, we report a feasible, effective, 
acceptable, and sustainable WHO HEARTS-based inter-
vention for integrated HIV-hypertension care at a large 
urban HIV clinic in Uganda.

A third of all PLHIV with hypertension were initiated 
on treatment for hypertension. The relatively low reach of 
hypertension treatment among hypertensive PLHIV was 
attributed to some patients who preferred hypertension 
treatment regimens other than our protocol medication. 
Additionally, PLHIV with hypertension who requested a 
referral to other health facilities to access treatment for 
hypertension were granted a referral.

There was high acceptability of the WHO HEARTS-
based intervention as patients, providers, and policy-
makers preferred integrated hypertension-HIV care 
to vertical or separate services. This was attributed to 
the improved convenience and client-centeredness of 
the integrated services. In addition, patients added that 
receiving hypertension services at the HIV clinics at no 
cost was preferable since most hypertension medicines 
were unaffordable to most patients, thus affirming the 
acceptability of integrated services.

Receiving hypertension medicines at no cost ena-
bled patients to minimize out-of-pocket expendi-
tures for treating hypertension. Similarly, in a scoping 
review, PLHIV receiving integrated hypertension-HIV 
care reported reduced transport costs and time away 
from work compared to separate services [20]. Also, in 
Tanzania, PLHIV with NCD comorbidity expressed a 

preference for integrated HIV and NCD services due to 
early identification and management of comorbidities 
[21].

The integrated HIV and hypertension strategy was 
effective in improving the proportion of hypertensive 
PLHIV with controlled hypertension from 9 to 72% in 
21 months. The improvements in hypertension control 
were associated with improvement in quality of life and 
symptom relief as reported by PLHIV. Lee et al. observed 
that patients with controlled hypertension reported bet-
ter quality of life and were at lower risk of cardiovascular-
related morbidity and mortality [22].

While integrated HIV and hypertension care has 
been piloted earlier in SSA, no study has registered 
such high levels of improvement in hypertension con-
trol [3, 23]. This may be attributed to the differences 
in the interventional components employed by the 
different studies and differences in the denomina-
tor population, that is, all patients with hypertension 
versus those who agreed to participate in a program. 
Most of the prior studies reported limited access to a 
free and consistent supply of hypertension medicines 
to patients, which directly impacted the control step 
of the cascade. Elsewhere in North California, higher 
hypertension control was attained in a community 
hypertension control program that instituted hyper-
tension management components similar to the WHO 
HEARTS package [24].

Our gains in hypertension control were threatened 
by the COVID-19 pandemic and related restrictions to 
movement in Uganda. In March to June 2020, Uganda 
had a national lockdown with restrictions on move-
ment. Many patients would not access their primary 
HIV clinics. Those that managed to get ART from 
nearby HIV clinics were not able to receive hyperten-
sion treatment leading to a drop in hypertension con-
trol levels. The trend of improvement was regained 
after lifting the national lockdown. Overall, NCD ser-
vices were negatively impacted during the COVID-19 
pandemic, underscoring a need for integrated services 
[25].

There was no significant difference in the HIV viral 
load control rates from baseline (99.3%) to the 21 months’ 
mark (99.5%), highlighting that integrating the manage-
ment of hypertension into HIV care does not necessar-
ily disrupt HIV care. On the other hand, integrating HIV 
and hypertension care within the HIV clinics would 
preserve the HIV program gains by reducing the risk of 
adverse hypertension-related morbidity and mortality in 
the aging population of PLHIV. The level of retention of 
PLHIV with hypertension receiving integrated care was 
optimal at 97%, higher than the retention in the gen-
eral HIV clinic population of 92%. A similar HIV and 
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hypertension study in Haiti reported optimal retention in 
integrated care at 82% [26].

Integrated care promotes task shifting and task shar-
ing. Before integrating HIV and hypertension care at the 
clinic, only doctors prescribed hypertension medications. 
Following trainings in integrated care, nurses and non-
physician healthcare providers (clinicians with diploma-
level training) prescribed hypertension medications 
guided by the treatment protocol. This interprofessional 
approach to hypertension management lessens the work-
load on doctors who concentrate on very sick patients.

Simplified hypertension treatment protocols have been 
used earlier to simplify hypertension management in the 
general population and are promising to facilitate inte-
grated HIV-hypertension care in low-resource countries 
[27]. Embracing task sharing, a successful HIV program 
best practice for hypertension management will facilitate 
HIV and hypertension integration, especially in high-vol-
ume HIV clinics.

Furthermore, hypertension screening was initially done 
by nurses, but later PLHIV peers were trained to screen 
for hypertension at triage using automated BP machines. 
Task shifting of hypertension screening to expert clients 
enabled nurses to support more skilled roles at the clinic 
and to prescribe for hypertension. Across sub-Saharan 
Africa, PLHIV peers have participated in HIV care and 
are a good resource in hypertension care [28].

Earlier studies in Sub-Saharan Africa recommended a 
need to leverage the resources of the HIV program and 
adopt best practices in HIV care to improve hyperten-
sion control among PLHIV [23]. Stakeholders noted that 
sustaining integrated HIV and hypertension care is feasi-
ble while leveraging the HIV program resources. In most 
low- and middle-income countries, the HIV program 
has been better resourced compared to hypertension 
services. Training the health providers and availability 
of simplified protocols for screening and treatment of 
hypertension among PLHIV would further facilitate the 
continued provision of integrated HIV and hypertension 
care. Studies that have evaluated the implementation of 
the WHO HEARTS package have been in South Amer-
ica. These studies have demonstrated the feasibility and 
adoption of the HEARTS package but did not report on 
hypertension control outcomes [29, 30].

Conclusions
This study illustrated the reach, acceptability, effective-
ness, adoption, fidelity, feasibility, and sustainability 
of integrated HIV and hypertension care based on the 
adapted WHO HEARTS intervention. This is the first 
implementation study to report on the impact of the 
WHO HEARTS package on hypertension care among 

PLHIV in the real-world setting. Successful scale-up 
of integrated hypertension-HIV care will necessitate 
benchmarking on HIV program best practices, adopting 
simplified national hypertension treatment protocols, 
and improving access to hypertension medicines at HIV 
clinics.

Limitations of the study
We conducted the study at a successful urban HIV clinic 
meeting most of the UNAIDS targets of identifying at 
least 95% PLHIV, treating at least 95% of those identified, 
and achieving viral suppression in at least 95% of PLHIV 
on treatment. The findings of this study are generaliz-
able to similar HIV clinics. This clinic may not be repre-
sentative of HIV clinics that are trailing on the UNAIDS 
95-95-95 targets.

We did not collect and analyze data from patients who 
declined enrollment in the study. Thus, we were unable to 
explore patient-level factors for non-participation as well 
as undesirable aspects of the intervention. However, this 
is a priority for future research.

There were significant differences in some aspects 
like baseline mean blood pressure between the indi-
viduals that accepted to enroll for integrated HIV and 
hypertension care versus those that declined. These 
could have influenced hypertension outcomes during 
the follow-up period. It would have been beneficial to 
determine outcomes among participants that declined 
integrated care.

Additionally, we were not able to collect data on the 
number and proportion of each type of healthcare pro-
viders that prescribed medications for hypertension 
although we reported that non-physicians were able to 
prescribe medications as a way of task shifting.

Study participants were enrolled as and when diag-
nosed with hypertension without a control group to 
compare treatment outcomes. Future research should 
use more rigorous methods to determine comparative 
effectiveness and implementation outcomes of the WHO 
HEARTS-based intervention in diverse populations and 
settings.

We described the reach and effectiveness dimensions 
of the RE-AIM framework using mixed methods and 
adoption, implementation, and maintenance dimensions 
using qualitative methods alone. Mixed methods would 
be more informative for all RE-AIM domains.

Our findings present minimal perspectives of how 
the program could be improved, as most responses are 
affirmative of the program. This could be a product of our 
qualitative methodology. Future research should explore 
opportunities to strengthen the WHO HEARTS-based 
intervention.



Page 14 of 15Muddu et al. Implementation Science Communications           (2023) 4:102 

Abbreviations
ART   Antiretroviral therapy
BP  Blood pressure
COREQ  Consolidated Criteria for Reporting Qualitative Research
CVD  Cardiovascular disease
EMR  Electronic medical records
FGD  Focus group discussions
HIV  Human immunodeficiency virus
IDI  In-depth interview
ISS  Immune suppression syndrome
KII  Key informant interview
MJAP  Makerere University Joint AIDS Program
MoH  Ministry of Health
NCDs  Non-communicable disease
PLHIV  Persons Living with HIV
TASO  The AIDS Support Organization
UNCST  Uganda National Council for Science and Technology
WHO  World Health Organization
WHO HEARTS  World Health Organization: Healthy lifestyle counseling; 

Evidence-based treatment protocols; Access to essential 
medicines and technology; Risk-based care; Team-based 
care and Systems for monitoring

Acknowledgements
We are grateful to the following persons for their invaluable support: the clinic 
manager and staff of Mulago ISS Clinic and all the research assistants who 
participated in this study. We appreciate the guidance of professors Moses R. 
Kamya and J. Lucian Davis.

Authors’ contributions
MM, FCS, IS, ARK, SPK, JIS, and IDK designed the study and interpreted the 
data. MMB, CN, IDK, RS, FA, DJM, RK, and MM led the data collection and 
interpretation. CN, SPK, MM, and MMB performed the data analysis. FM, GM, 
and CTL participated in the interpretation of the data. All authors participated 
in writing the initial draft of the manuscript. MM and IS participated in writing 
the final manuscript. All authors read and approved the final manuscript.

Funding
Research reported in this manuscript was supported by Resolve to Save Lives 
under Award Number MJAP/VITAL 2019/001 and the Fogarty International 
Centre of the National Institutes of Health, D43 TW010037 and K43TW011963-
01. The content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the Resolve to Save Lives or the National 
Institutes of Health. The funders had no role in the study design, data collec-
tion, analysis, interpretation, or writing of the manuscript. MM and IS had full 
access to all the data and had the final responsibility for the decision to submit 
the manuscript for publication.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by The AIDS Support Organization (TASO) Research 
and Ethics Committee (REC) and the Uganda National Council for Science and 
Technology (UNCST). All participants of the qualitative study provided written 
informed consent before participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Makerere University Joint AIDS Program (MJAP), P.O. Box 7072, Kampala, 
Uganda. 2 Makerere University College of Health Sciences, Kampala, Uganda. 
3 Infectious Disease Research Collaboration (IDRC), Kampala, Uganda. 4 Ministry 

of Health, Kampala, Uganda. 5 Department of Global Health, University 
of Washington, Seattle, WA, USA. 6 Section of General Internal Medicine, Yale 
School of Medicine, 333 Cedar Street, New Haven, CT 06511, USA. 7 Mulago 
Hospital Complex, Uganda Heart Institute, Kampala, Uganda. 

Received: 13 March 2023   Accepted: 14 August 2023

References
 1. Xu Y, Chen X, Wang K. Global prevalence of hypertension among people 

living with HIV: a systematic review and meta-analysis. J Am Soc Hyper-
tens. 2017;11(8):530–40.

 2. Hsue PY, Waters DD. Time to Recognize HIV Infection as a Major Cardio-
vascular Risk Factor. Circulation. 2018;138(11):1113–5. https:// doi. org/ 10. 
1161/ CIRCU LATIO NAHA. 118. 036211.

 3. Patel P, Speight C, Maida A, Loustalot F, Giles D, Phiri S, et al. Integrating 
HIV and hypertension management in low-resource settings: lessons 
from Malawi. PLoS Med. 2018;15(3):e1002523.

 4. World Health Organization. HEARTS: technical package for cardiovascular 
disease management in primary health care. 2020.

 5. Muddu M, Ssinabulya I, Kigozi SP, Ssennyonjo R, Ayebare F, Katwesigye 
R, et al. Hypertension care cascade at a large urban HIV clinic in Uganda: 
a mixed methods study using the Capability, Opportunity, Motiva-
tion for Behavior change (COM-B) model. Implement Sci Commun. 
2021;2(1):1–16.

 6. Muddu M, Semitala FC, Kimera I, Mbuliro M, Ssennyonjo R, Kigozi SP, et al. 
Improved hypertension control at six months using an adapted WHO 
HEARTS-based implementation strategy at a large urban HIV clinic in 
Uganda. BMC Health Serv Res. 2022;22(1):1–14.

 7. Gaglio B, Shoup JA, Glasgow RE. The RE-AIM framework: a systematic 
review of use over time. Am J Public Health. 2013;103(6):e38–46.

 8. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk 
J. Mixed method designs in implementation research. Adm Policy Ment 
Health Ment Health Serv Res. 2011;38(1):44–53.

 9. Musinguzi G, Wanyenze RK, Ndejjo R, Ssinabulya I, van Marwijk H, 
Ddumba I, et al. An implementation science study to enhance cardio-
vascular disease prevention in Mukono and Buikwe districts in Uganda: a 
stepped-wedge design. BMC Health Serv Res. 2019;19(1):253.

 10. Harden SM, Gaglio B, Shoup JA, Kinney KA, Johnson SB, Brito F, et al. 
Fidelity to and comparative results across behavioral interventions 
evaluated through the RE-AIM framework: a systematic review. Syst Rev. 
2015;4(1):155.

 11. Lestari T, Graham S, van den Boogard C, Triasih R, Poespoprodjo JR, Ubra 
RR, et al. Bridging the knowledge-practice gap in tuberculosis contact 
management in a high-burden setting: a mixed-methods protocol 
for a multicenter health system strengthening study. Implement Sci. 
2019;14(1):31.

 12. Forman J, Heisler M, Damschroder LJ, Kaselitz E, Kerr EA. Development 
and application of the RE-AIM QuEST mixed methods framework for 
program evaluation. Prev Med Rep. 2017;6:322–8.

 13. Hassan S, Cooke A, Saleem H, Mushi D, Mbwambo J, Lambdin BH, et al. 
Evaluating the integrated methadone and anti-retroviral therapy strategy 
in Tanzania using the RE-AIM framework. Int J Environ Res Public Health. 
2019;16(5):728.

 14. Lew MS, L’Allemand D, Meli D, Frey P, Maire M, Isenschmid B, et al. Evaluat-
ing a childhood obesity program with the Reach, Effectiveness, Adoption, 
Implementation, Maintenance (RE-AIM) framework. Prev Med Rep. 
2019;13:321–6.

 15. Gordon P, Camhi E, Hesse R, Odlum M, Schnall R, Rodriguez M, et al. 
Processes and outcomes of developing a continuity of care document 
for use as a personal health record by people living with HIV/AIDS in New 
York City. Int J Med Inform. 2012;81(10):e63–73.

 16. Tong A, Sainsbury P, Craig J. Consolidated Criteria for Reporting Qualita-
tive Research (COREQ): a 32-item checklist for interviews and focus 
groups. Int J Qual Health Care. 2007;19(6):349–57.

 17. World Health Organization. March 2014 supplement to the 2013 con-
solidated guidelines on the use of antiretroviral drugs for treating and 
preventing HIV infection: recommendations for a public health approach. 
2014.

https://doi.org/10.1161/CIRCULATIONAHA.118.036211
https://doi.org/10.1161/CIRCULATIONAHA.118.036211


Page 15 of 15Muddu et al. Implementation Science Communications           (2023) 4:102  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 18. Uganda Ministry of Health. Consolidated guidelines for prevention and 
treatment of HIV in Uganda. 2016. p. 74–5.

 19. Depner RM, Grant PC, Byrwa DJ, Breier JM, Lodi-Smith J, Kerr CW, et al. 
A consensual qualitative research analysis of the experience of inmate 
hospice caregivers: posttraumatic growth while incarcerated. Death Stud. 
2017;41(4):199–210.

 20. Singh S, Kirk O, Jaffar S, Karakezi C, Ramaiya K, Kallestrup P, et al. Patient 
perspectives on integrated healthcare for HIV, hypertension and type 2 
diabetes: a scoping review. BMJ Open. 2021;11(11):e054629.

 21. Shayo EH, Kivuyo S, Seeley J, Bukenya D, Karoli P, Mfinanga SG, et al. The 
acceptability of integrated healthcare services for HIV and non-commu-
nicable diseases: experiences from patients and healthcare workers in 
Tanzania. BMC Health Serv Res. 2022;22(1):1–12.

 22. Lee JH, Kim S-H, Kang S-H, Cho JH, Cho Y, Oh I-Y, et al. Blood pressure 
control and cardiovascular outcomes: real-world implications of the 2017 
ACC/AHA hypertension guideline. Sci Rep. 2018;8(1):1–8.

 23. Kwarisiima D, Atukunda M, Owaraganise A, Chamie G, Clark T, Kabami J, 
et al. Hypertension control in integrated HIV and chronic disease clinics in 
Uganda in the SEARCH study. BMC Public Health. 2019;19(1):1–10.

 24. Jaffe MG, Young JD. The Kaiser Permanente Northern California story: 
improving hypertension control from 44% to 90% in 13 years (2000 to 
2013). J Clin Hypertens. 2016;18(4):260.

 25. Schwartz JI, Muddu M, Kimera I, Mbuliro M, Ssennyonjo R, Ssinabulya 
I, et al. Impact of a COVID-19 national lockdown on integrated care for 
hypertension and HIV. Glob Heart. 2021;16(1):9.

 26. Walsh KF, Lee MH, Martelly S, Pierre MM, Joseph J, Gustin M, et al. Integrat-
ing hypertension services at an HIV clinic in Port-au-Prince, Haiti: a report 
from the field. J Clin Hypertens. 2018;20(10):1485–92.

 27. Handler J. Commentary in support of a highly effective hypertension 
treatment algorithm. J Clin Hypertens. 2013;15(12):874–7.

 28. Karwa R, Maina M, Mercer T, Njuguna B, Wachira J, Ngetich C, et al. 
Leveraging peer-based support to facilitate HIV care in Kenya. PLoS Med. 
2017;14(7):e1002355.

 29. Giraldo GP, Joseph KT, Angell SY, Campbell NR, Connell K, DiPette DJ, 
et al. Mapping stages, barriers and facilitators to the implementation of 
HEARTS in the Americas initiative in 12 countries: a qualitative study. J 
Clin Hypertens. 2021;23(4):755–65.

 30. Arcila GPG. Evaluation of the implementation of a technical package for 
cardiovascular disease reduction with emphasis on hypertension control 
in Colombia using the Consolidated Framework for Implementation 
Research. Los Angeles: University of California; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Using the RE-AIM framework to evaluate the implementation and effectiveness of a WHO HEARTS-based intervention to integrate the management of hypertension into HIV care in Uganda: a process evaluation
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Contributions to the literature
	Background
	Methods
	Study design
	Study setting
	Components of the WHO HEARTS-based intervention for integrated hypertension-HIV care
	Implementation strategies

	Quantitative methods
	Study population
	Data collection
	Data analysis

	Qualitative methods
	Study population
	Data collection
	Data analysis
	Data validation and feedback to study participants

	Results
	Reach
	Effectiveness
	Adoption
	Task shifting in measuring blood pressure and prescribing hypertension medications facilitated integrating hypertension and HIV care
	The trained healthcare workers provided integrated hypertension-HIV care

	Implementation
	Fidelity of implementing integrated hypertension-HIV care
	Training healthcare providers facilitated fidelity of integrated hypertension-HIV care
	Task shifting facilitated fidelity of implementation
	Feasibility of integrated hypertension-HIV care
	Synchronized hypertension and HIV clinic appointments strengthened the integration
	Routinized screening of all PLHIV for hypertension during each clinic visit promoted the integration of hypertension and HIV services
	The relative advantage of integrated hypertension-HIV compared to separate services

	Maintenance
	Leveraging HIV program resources to integrate and sustain the management of hypertension among PLHIV
	The hypertension treatment protocols would foster the sustainability of integrated hypertension-HIV care at the clinic
	MoH was interested in adopting a national hypertension treatment protocol for national scale-up
	MoH recommended revision of the National Essential Medicines List


	Discussion
	Conclusions
	Limitations of the study

	Acknowledgements
	References


