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ABSTRACT

Background: Hypertension control remains a significant challenge in reducing the
cardiovascular disease burden worldwide. Community peer-support groups have
been identified as a promising strategy to improve medication adherence and blood
pressure (BP) control.

Objectives: The study aimed to evaluate the feasibility and impact of adherence clubs
to improve BP control in Southeast Nigeria.

Methods: This was a mixed-methods research involving a formative (pre-implementation)
research, pilot study and process evaluation. Hypertensive patients in two communities were
recruited into peer-support adherence clubs under the leadership of role-model patients
to motivate and facilitate medication adherence, BP monitoring, and monthly medication
delivery for six months. The primary outcome was medication adherence measured using
visual analogue scale (VAS), with BP level at six months as a key secondary outcome.

Results: We recruited a total of 104 participants. The mean age was 56.8 (SD-10.7)
years, 72 (69.2%) were women, mean BP was 146.7 (SD-20.1)/86.9 (SD-11.2)
mmHg, and the mean percentage of medication adherence on the VAS was 41.4%
(SD-11.9%). At six months, 67 patients were assessed; self-reported adherence on the
VAS increased to 57.3% (SD-25.3%) (mean difference between baseline and follow-up
of 15.5%, p <0.0001), while the mean BP decreased to 132.3 (SD-22.0)/82.9 (SD-12.2)
mmHg (mean difference of 13.0 mmHg in systolic BP, p < 0.0001 and of 3.6 mmHg
in diastolic BP, p = 0.02). Five in-depth interviews and four focus groups discussions
were conducted as part of the qualitative analyses of the study. The participants saw
hypertension as a big issue, with many unaware of the diagnosis, and they accepted
the CLUBMEDS differential service delivery (DSD) model concept in hypertension.

Conclusions: The study demonstrates that the implementation of adherence clubs
for hypertension control is feasible and led to a statistically significant and clinically
meaningful improvement in self-reported medication adherence, resulting in BP
reduction. Upscaling the intervention may be needed to confirm these findings.
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INTRODUCTION

Hypertension is the leading modifiable risk factor for cardiovascular diseases and a major public
health issue globally, accounting for 10.8 million deaths in 2019 and resulting in a significant
financial burden [1, 2]. The global prevalence of hypertension was estimated to be about 1.3
billion adults in 2019 [3]. The problem is of particular importance in low- and middle-income
countries (LMICs), where about 82% of hypertensive individuals live [3]. Despite the global
effort to mitigate the impact of hypertension worldwide, blood pressure (BP) control remains
unacceptably low, particularly in LMICs [2, 4]. In terms of diagnosis, treatment and control, the
global scenario is worrying. Globally, 59% of hypertensive women and 49% of hypertensive
men are aware of their hypertension diagnosis; of those, only 47% of women and 38% of men
are receiving treatment for hypertension [3]. Of those who are treated, only 23% of women and
18% of men have controlled BP, which is defined as BP levels lower than 140/90 mmHg [3, 5].

Barriers to BP control exist at multiple levels, including health systems (e.g., long distance
to health facilities, lack of anti-hypertensive drugs), communities, healthcare providers and
patient related factors (e.g., lack of time due to competing priorities, health literacy) impeding
hypertension control at the patient level [6, 7]. Importantly, the World Health Organization
(WHO), in HEARTS initiative, recommends the implementation of team-based care to engage
patients and family membersin the process of reqularly checking BP and adhering to BP-lowering
medications, with the aim to improve BP control [8-10]. In a 2013 report on hypertension, the
WHO also emphasizes the importance of self-care and BP self-monitoring as a key strategy
for the management of hypertension, especially where people have limited access to health
services [11]. To address these barriers, community participation and patient ownership of care
have been viewed as the key to better control of hypertension [6, 12, 13]. Therefore, innovations
that empower the patients and the communities to take more responsibility in control and
management of hypertension have the potential to go a long way in reversing the trend of the
disease.

In this context, and aligned with the WHO global target of reducing the prevalence of
hypertension by 25% by the year 2025 [14] and the World Heart Federation (WHF) target of
improving hypertension awareness and control by 25% by the year 2025 [15], we designed
the CLUBMEDS study to evaluate the feasibility and impact of community-based adherence
clubs to improve hypertension control in Nigeria. The CLUBMEDS study was conceptualized by
leveraging on the success of community-based strategies used in the management of HIV/
AIDS, where patients were agents to improve disease awareness and medication adherence
[16-18].

METHODS

The design and detailed methods of the CLUBMEDS study have been previously published
[19]. In summary, the CLUBMEDS study was a mixed-methods research study that involved
formative (pre-implementation) research, a pilot study and process evaluation.

FORMATIVE RESEARCH

In the formative research, we conducted a cross-sectional exploratory qualitative study
among healthcare professionals involved in management of patients with hypertension at
different levels with 5-30 years of experience. The topic guide included open-ended questions
accompanied by follow-up probes. The main concept areas evaluated were barriers and
facilitators, as well as opportunities and challenges for the implementation of the CLUBMEDS
intervention, including the following topics:

1. Current understanding of hypertension

2. The challenges faced in accessing and adhering to medications by those who are using
BP lowering medication

3. The perceived value and acceptability of CLUBMEDS strategy

All in-depth interview (IDI) sessions were audio-recorded and transcribed. We used a
framework analysis method (a matrix-based approach) to identify existing and new patterns
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in the data [20]. This method was selected because it offers researchers a systematic structure
to manage, analyse, and identify themes. Atlas.ti (version 8) software was used to assign open
codes, including quotes (respondents’ exact words).

THE CLUBMEDS PILOT STUDY

Study population and intervention

The CLUBMEDS pilot study was designed to assess the impact of adherence clubs on
hypertension control and medication adherence. At inception, our research team comprising
of a physician, two research nurses, two field workers and a community health worker visited
selected religious centers to raise awareness for the study and ask for permission to meet
and recruit participants who had hypertension. Following the initial meeting, the research
nurse obtained written informed consent from eligible participants, and they were assigned
to respective clubs. The CLUBMEDS adherence clubs consisted of small groups of patients with
hypertension led by a role-model patient, who acted as the club facilitator. Research nurses
helped form the adherence clubs by selecting members based on their domiciliary proximity
and one role-model patient for each club. To be eligible to be a club member, patients had
to have a confirmed diagnosis of hypertension and have an indication for treatment with BP
lowering medications, irrespective of their baseline adherence. In addition to that, to be a role-
model patient, the participant had to have controlled BP <140/90mmHg, be adherent to their
BP lowering treatment (defined by collection of the BP lowering medication every month in the
last 6 months and attending the primary healthcare facility at least twice in the last 6 months),
had to have received at least secondary education and agreed to take the responsibility of
acting as the club facilitator. Primary healthcare facility nurses and community health workers
(CHWSs) were the point-of-contact for any clinical support needed by the club members. Before
the initiation of the adherence clubs, the role-model patients and the CHWs received training
on hypertension, including: the importance of regularly measuring BP and adhering to the
treatment, how to measure BP with an automated BP monitor appropriately, and alert signs of
uncontrolled symptomatic hypertension.

Once the adherence clubs were formed, the role-model patient and the club members were
responsible for the overall running of the club meetings. These adherence club meetings were
held once a month for 6 months in a local community center on a day and time decided by the
members. These meetings were forums for the club members to have their BP checked, collect
BP lowering medications, and discuss any issues related to medication adherence or worrying
symptoms. Both participants with controlled and uncontrolled BP attended the group meetings
for interaction and drug refill. However, those with persisting uncontrolled blood pressure, leg
swelling, shortness of breath, limb weakness, or persisting cough were referred to the health
facility for evaluation and returned to their clubs when stabilised.

The role-model patient was responsible for collecting the BP lowering medications at the facility
and delivering them to the club members during the meetings. Participants still needed to
pay for their medication, but the out-of-pocket cost was reduced. Role-model patients did not
receive any payment for the facilitation of the club meetings. Club members returned to the
primary healthcare facility if alert signs were present, for reqular medical follow-up, medication
prescription and up-titration or change in their BP lowering medication regimen, as needed or
after six months if they remained stable.

Data collection and study outcomes

The primary outcome of the study was medication adherence evaluated using a visual
analogue scale (VAS) at six months. Secondary outcome measures were also measured at
six months. The key secondary outcome was BP (measured by the research nurse), and other
secondary outcomes included medication adherence measured by the number of pills missed
in the last seven days (self-report) and pill count (by research nurse or role-model patient), self-
reported hospital admissions due to cardiovascular events, attendance at CLUBMEDS meetings
and acceptability of the CLUBMEDS strategy by relevant stakeholders.

Potential participants were evaluated for participation in the study by a research nurse who
collected the study data. At baseline, data on sociodemographic characteristics including age,
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sex, marital status, education, employment status, income and main occupation were collected,
as well as data on prior medical history, smoking and alcohol consumption, height and weight.
Data on the BP lowering medications in use and medication adherence were collected at both
baseline and 6-month follow-up. Also, BP and heart rate measurements were performed at
both time points. Three BP measurements were performed using an automated BP monitor
(Omron model 7051IT) using appropriate cuff size, after five minutes rest with the hands on the
table, feet on the floor and back rested on the chair. We chose automatic BP measuring over
manual in line with evidence that values from the former were more reproducible [21-23]. After
the six adherence club meetings, an end-of-study follow-up visit was scheduled at the primary
healthcare facility for outcome assessment and for returning to usual care. Poor attendance
at the final visit led to investigators offering home visits when needed to complete the end-of-
study procedures.

Analyses

Statistical analyses were conducted using SAS Enterprise Guide 7.1 (SAS Institute Inc., Cary, NC,
USA). Baseline data were presented for continuous variables as means and standard deviations,
while for categorical variables, frequencies and percentages were used to represent the data.
BP was analyzed, excluding the first BP measurement, and calculating the mean of the second
and third measurements. A change >5mmHg is considered clinically significant [24, 25].

We analyzed the study outcomes using a pre-post analysis method. The student t-test
(continuous variables) and y? tests (categorical variables) were used to compare the study
outcomes between baseline and 6-months. For non-normally distributed data, we used Mann-
Whitney tests.

We used VAS as a continuous variable in a linear regression model to study essential
determinants of medication adherence. However, there was insufficient data to carry out the
planned analysis using the pre-defined 80% threshold on the VAS.

PROCESS EVALUATION

As part of the process evaluation, focus group discussions (FGDs) were conducted using a topic
guide—which included open-ended questions accompanied by follow-up probes—to refine
the feasibility of study design and collect feedback and participant experiences about the
CLUBMEDS model. These FGDs were conducted between baseline and follow-up assessment
at 6 months.

All FGDs were audio-recorded and transcribed. We also used a framework analysis method to
identify existing and new patterns in the data. Atlas.ti (version 8) software was also used to
assign open codes in this evaluation.

ETHICAL CONSIDERATIONS

This study was conducted following the Declaration of Helsinki, a statement of ethical principles
for medical research involving human subjects. The study was approved by the University of
Abuja Teaching Hospital (Ref. no. UATH/HREC/PR/2017/012/001) and the Federal Teaching
Hospital Abakaliki Human Research Ethics Committees (Ref. no. FETHA/REC/VOL2/2018/008).
All participants provided written informed consent to study research nurse and their data were
de-identified and entered in a secure password-protected database. The managing physicians
were informed of their patients’ participation in the study, and each participant was free to
decline participation with no consequence on their continued care.

RESULTS
CLUBMEDS PILOT STUDY RESULTS

Participant enrolment was performed between March and September 2018 in two primary
healthcare facilities, one urban (Abakaliki, the capital of Ebonyi state) and one rural (Awkuzu,
a town in Oyi Local Government Area of Anambra State), in Southeast Nigeria. A total of
104 participants were recruited from the two sites, and the last follow-up assessment was
performed in May 2019. Nine adherence clubs were formed, seven in the urban site and two
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in the rural site, with between 10 to 13 club members in each club. However, two of the urban
site clubs had to be merged into one club due to poor attendance. Meetings were scheduled
to coincide with monthly religious meetings as this was convenient for the participants. At
baseline, the participants’ mean age was 56.8 years (standard deviation [SD] 10.7), ranging
from 33 to 85 years, and 69.2% were women. The mean percentage of medications taken
measured by the VAS was 41.4% (SD 11.9), while BP was 146.7 (SD 20.1)/ 86.9 (SD 11.2) at
baseline. Table 1 shows the baseline characteristics overall and per study site. At six months,
67 patients (64% of the initial cohort) were assessed: 25 participants during the facility follow
up visits and 42 during home visits (of which two did not complete outcome measurements).

CHARACTERISTICS RURAL SITE  URBAN SITE  OVERALL
(n=22) (n=82) (n =104)
Demographics
Age, years - mean (SD) 65.6 (9.3) 54.4 (9.8) 56.8 (10.7)
Female - n (%) 15 (68.2) 57 (69.5) 72 (69.2)
Marital status - n (%)
Married 18 (81.8) 72 (87.8) 90 (86.5)
Widowed 4(18.2) 10(12.2) 14 (13.5)
Level of Education - n (%)
None 2(9.1) 2(2.4) 4(3.9)
Primary school 9 (40.9) 29 (35.4) 38 (36.5)
Secondary school 9 (40.9) 35 (42.7) 4ty (42.3)
Post-secondary or tertiary education 2(9.1) 16 (19.5) 18 (17.3)
Employment Status - n (%)
Currently employed 4(18.2) 40 (48.8) 4ty (42.3)
Unemployed 13 (59.1) 19 (23.2) 32 (30.8)
Retired 1(4.5) 4 (4.8) 5 (4.8)
Never worked 4(18.2) 19 (23.2) 23(22.1)
Comorbidities and other risk factors
Prior myocardial infarction- n (%) 0 0 0
Prior stroke- n (%) 0 0 0
Prior diagnosis of peripheral artery disease- n (%) 0 1(1.2) 1(0.9)
Prior diagnosis of heart failure- n (%) 0 0 0
Diabetes - n (%) 1(4.5) 9(11.0) 10 (9.6)
Chronic kidney disease - n (%) 0 1(1.2) 1(0.9)
Smoking - n (%)
Current smoker 0 0 0
Ex-smoker 1 (4.5) 1(1.2) 2(1.9)
Clinical data
BMI, kg/m? - mean (SD) 29.4(9.2) 27.8(5.1) 28.2(6.2)
Systolic BP, mmHg - mean (SD) 141.5(18.4)  148.1(20.4) 146.7 (20.1)
Diastolic BP, mmHg - mean (SD) 86.0 (9.8) 87.2 (11.5) 86.9 (11.2)
Heart rate, bpm - mean (SD) 73.1(8.7) 80.0(12.0) 78.5(11.6)
BP lowering therapy
Number of classes - mean (SD) 2.14(0.56) 1.67 (0.63) 1.77 (0.64)
1 drug prescribed - n (%) 2 (9.1%) 33 (40.2%) 35 (33.7%)

2 drugs prescribed - n (%)

15 (68.2%)

44 (53.7%)

59 (56.7%)

(Contd.)
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in the medication adherence
clubs.

ACE, Angiotensin conversing
enzyme; ARB, Angiotensin

1T receptor blocker; BMI,

body mass index; BP, blood
pressure; SD, standard
deviation.
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CHARACTERISTICS RURAL SITE URBAN SITE OVERALL
(n=22) (n=82) (n =104)
> 3 drugs prescribed - n (%) 5(22.7%) 5 (6.1%) 10 (9.6%)

Blood pressure lowering classes

Thiazide diuretic 5(22.7%) 46 (56.1%) 51 (49.0%)
Thiazide diuretic + potassium sparing diuretic 11 (50.0%) 9(11.0%) 20 (19.2%)
ACE inhibitor or ARB 0 25 (30.5%) 25 (24.0%)
Calcium channel blockers 14 (63.6%) 50 (61.0%) 64 (61.5%)

Medication adherence

Visual Analogue scale, % of medication taken - mean (SD) 42.4(12.8) 41.4(11.6) 41.4(11.9)

Visual analogue scale and blood pressure

Among the 25 patients who attended the facility follow-up visits, compared to baseline, at six
months, there was a significant improvement in medication adherence as measured by the VAS
with an increase of 25.0% (SD 22.1) in the percentage of medications taken in the past month
(p <0.0001) (Table 2). There was also a significant decrease of 9.4mmHg (SD 17.9, p = 0.0149)
in systolic BP and a non-significant decrease of 1.6 mmHg (SD 10.3, p = 0.4353) in diastolic BP
between baseline and 6-months follow up assessment.

BASELINE 6-MONTHS ~ MEAN P VALUE
FOLLOW-UP  DIFFERENCE
ASSESSMENT

Facility follow-up visits (n = 25)

Primary outcome

\r/]fe“doilcét?s#ofqﬁSC_OI;’EZ"HO{SD) 414 (11.9) 66.54(21.0)  250(221)  <0.0001

Key secondary outcome

Systolic BP, mmHg - mean (D)~ 146.7(20.1)  130.96(169) 9.4 (17.9) 0.0149

Diastolic B, mmHg - mean (SD) ~ 86.9 (11.2) 81.9 (10.0) 16(103) 0.4353

All follow-ups (facility follow-up visits + home visits) (n = 65)

Primary outcome

Visual Analogue scale, % of

medication taken - mean (SD) 41.4(11.9) 57.3(25.3) 15.5(28.3) <0.0001
Key secondary outcome

Systolic BP, mmHg - mean (SD) 146.7 (20.1) 132.3(22.0) 13.0 (20.9) <0.0001
Diastolic BP, mmHg - mean (SD) 86.9(11.2) 82.9(12.2) 3.6(12.1) 0.0202

Pooling the facility and home end-of-study measurements allowed 65 participants to be
included in the outcome assessment. There was a significant increase of 15.5% (SD 28.3) in
the proportion of medication taken in the past month (p < 0.0001) as reported in the VAS. In
addition, these results showed a more substantial decrease in systolic BP of 13.0 mmHg (SD 20.9,
p <0.0001) and a significant decrease of 3.6 mmHg (SD 12.1, p = 0.0202) in diastolic BP. Forty-
six (71%) participants who completed either facility or home follow-up had controlled blood
pressure <140/90mmHg; of these, 28 were not controlled at baseline. Thirteen participants did
not have controlled blood pressure at either baseline or at 6-months.

Medication adherence by number of pills missed and pill count

Medication adherence was also assessed by asking the patient the number of anti-hypertensive
pills missed in the last 7 days and by pill count. At baseline, the mean number of pills missed
in the last 7 days was 3.3 pills (SD 1.59). At six months, considering only the facility follow-up
visits, this number significantly decreased to 1.19 (SD 2.08), with a mean difference of 1.73 pills
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Table 2 Changes in medication
adherence and blood pressure
over time.
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(SD 2.44, p=0.0013). Meanwhile, considering all follow-up visits (both facility based and home
visits), the mean number of pills missed in the last 7 days was 2.17 pills (SD 2.78), with a mean
difference of 1.04 pills (SD 2.99, p = 0.0061). Based on pill counts, mean adherence was 97%
(SD 10%) after the first meeting (n = 61) and 100% (SD 0%) after the fifth meeting (n = 23)
(Supplementary table 1).

Hospital admissions

During the follow-ups, only one patient from the urban site reported being hospitalized due to
heart failure, and another patient from the rural site due to a non-cardiovascular cause.

Attendance

Attendance to the adherence clubs’ meetings during the 6 months of intervention was
varied, with a trend to decreasing numbers over time (Figure 1). Thirty patients invited to
participate never attended any adherence club meetings, 25 in the urban site and 5 in the

( Invited (baseline) )
Total n=104

Urban site n= 82

L Rural site n= 22 )

Adherence Club Meeting 1
Total n=66
Urban site n=50

Rural site n=16

( Adherence Club Meeting 2
Total n=61
Urban site n= 45
L Rural site n= 16

(" Adherence Club Meeting 3 )
Total n=49
Urban site n= 38

L Rural site n=11 )

Adherence Club Meeting4 )
Total n=38
Urban site n=31

Rural site n=7 )

( Adherence Club Meeting 5 R
Total n=33
Urban site n=26

L Rural site n=7 )
( Adherence Club Meeting 6 )
Total n=36
Urban site n=31
L Rural site n=5 )

Facility follow-up or home visit
Total n=67
Urban site n=48
Rural site n=19
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Figure 1 Flowchart of number
of patients invited, attending
each adherence club meeting,
and attending facility follow-
up or home visit.
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rural site. As mentioned, at the end of 6 months, only 25 participants returned to a facility
follow-up visit and another 45 participants were assessed during home visits. The main reason
given for missing the follow-up visit was family or personal commitments followed by work
commitments, but it is notable that long travel distances was another common reason in
the rural site (Supplementary table 2). Exploratory analyses were performed, comparing the
baseline characteristics of those who completed the follow-up assessment with those who did
not to understand if there were any relevant characteristic related to follow-up completion. We
found that, compared to those who completed the follow-up assessment, those who did not
complete were older (59 vs. 56 years), mostly men (41% vs. 25%), had lower education levels
(59% vs. 49% with secondary school certificate or less) and had higher BP levels at baseline
(149/88 mmHg vs. 145/86 mmHg); however, these differences were not statistically significant.

QUALITATIVE ASSESSMENT
Formative research

The formative research was conducted between July and August 2018. Five IDIs were
conducted with relevant stakeholders (different categories of health workers made up of
doctors, nurses, community pharmacists, administrators) in the same study sites as the pilot
study (Supplementary table 3). Each interview lasted approximately one hour.

The qualitative data analyses revealed three main themes related to participant’s views and
concerns related to hypertension and the feasibility of the CLUBMEDS model. These included
current understanding, barriers for medication adherence and treatment and perception about
CLUBMEDS model.

Regarding the current understanding about the disease, the study participants described
hypertension as a big issue affecting their community and that the situation was worse
because many people were not aware that they were affected by hypertension. The participants
suggested that the government should give equal attention to non-communicable (NCDs) and
communicable diseases, since NCDs have reached to an epidemic proportion in Nigeria.

“There are so many patients with hypertension, and it is difficult to put a figure to it”
(Pharmacist, Urban site IDI)

Financial constraints and poor health-seeking behavior appeared to be major barriers to
accessing regular medication to treat hypertension. Four study participants, including the NCD
director, the primary health care director, a nurse, and the pharmacist, mentioned that drug
cost is a major obstacle for regular medicine adherence by the patients. A nurse from the urban
site mentioned that in addition to financial constraints, poor health-seeking behavior is the
reason for the non-adherence to anti-hypertensive medications.

“May be some of them don’t adhere to their medications due to ignorance, not
knowing that stopping drugs could result in complication; transportation can also be
an issue, also cost of the drugs. Some if you send them to collect the drug, they will
tell you they don’t have the money to collect the drugs. Many believe that taking drug
once can cure them and they do not continue treatment” (Nurse, Urban site IDI)

Concerning perception about the CLUBMEDS model, a nurse working in the rural area
mentioned that CLUBMEDS could potentially be very effective in terms of raising awareness
and improvement of hypertension management. Another nurse working in the urban area also
expressed that CLUBMEDS will be helpful to control hypertension in the area like a support
group system helped to control HIV in the community. A pharmacist working in the urban
area said that the CLUBMEDS model is good for accessibility of drugs, but it cannot replace the
doctors. The study participants suggested strict monitoring and an evaluation framework to
improve the model.

“There is need for strict monitoring and evaluation framework in ensuring control
example having a professional looking at each location” (NCD Director, Rural site, IDI)

“If you people can have people in the village identifying the people with BP, then like in
HIV the problem of BP can be stopped” (NCD Director, Rural site, IDI)
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Process evaluation

For the process evaluation, 4 FGDs were conducted (Table 3), two each, at the urban site (total
of 39 participants) and the rural site (total of 25 participants). The first discussions occurred in
July/August 2018 and the second discussions occurred in January/February 2019.

STUDY SITE  STUDY PARTICIPANTS AT INTERVIEW  STUDY PARTICIPANTS AT INTERVIEW

LOCATION FIRST DISCUSSION METHOD SECOND DISCUSSION METHOD
Urban site 17 participants FGD1 22 participants FGD3
(8 women and 9 men) (12 women and 10 men)
Rural site 21 participants FGD2 4 participants FGD4
(11 women and 10 men) (3 women and 1 man)
Total 38 (19 women and 19 men) 26 (15 women and 11 men)

The study participants shared their experience about CLUBMEDS model as it was being
implemented; some patients mentioned that CLUBMEDS has helped them to manage
hypertension more effectively. One patient said he was afraid, because he did not have
personal contact with any doctor, but now he is happy to see a nurse, who supported the
CLUBMEDS model. According to a patient, the drugs can be accessible at a low cost from the
CLUBMEDS.

“It is very helpful to us and we are very happy” (Patient, Urban site, FGD1)
“Yes, it is a good one” (Patient, Rural site, FGD2)

“When I heard of CLUBMEDS, I decided to join and have been counselled on regular
check and drug use” (Patient, Urban site, FGD1)

“I have also learnt a lot on how to take my drugs from CLUBMEDS. What I understood
now is the need to spread my drugs for better control” (Patient, Urban site, FGD1)

“In my suggestion, it is to consider if the drugs can be delivered through the role model
patient since the primary health care is increasing the cost” (Patient, Rural site, FGD2)

DISCUSSION

Improving access to essential cardiovascular medicines is vital to achieving the WHF’s 25 x 25
targets for reducing premature mortality from cardiovascular disease. Several policies and
strategies have been employed inimproving access to essential medicines in LMICs with limited
success [26]. In the CLUBMEDS study, adherence clubs were designed to improve access and
adherence to BP lowering medications, as well as BP control, learning from similar strategies
employed in HIV/AIDS context [19].

Inthis feasibility study, we found that, at the 6-months follow up assessment, there was a clinically
meaningful and statistically significant improvement in self-reported medication adherence with
a consequent reduction in BP. Similar findings were obtained using a more objective assessment
of medication adherence using pill counts during the club’s meetings in the study. However, the
attendance to the clubs’ meetings diminished with the duration of the study.

Findings from qualitative research highlight the participants’ understanding and acceptability
of the CLUBMEDS model. This was considered similar to the support group system [27] of
patients with HIV/AIDS to provide links between the patients and the health care system. The
qualitative data analysis provides a closer look at the challenges for patients in accessing care
and adhering to the treatment. As in other studies [28-31], the present study found that drug
cost, limited understanding and low health-seeking behavior are the main reasons for non-
adherence to BP lowering medications.

We observed that empowering patients to take a larger role in the management of
hypertension is feasible and improved self-reported adherence. For this to be successful it
was crucial for patients to gain ownership of their BP, with peer support and leadership from
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Table 3 Focus group discussion
participants characteristics.
FDG, focus group discussion.
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role model patients, and guidance of nurses and community health workers. Differentiated
service delivery has been shown to improve care in HIV/AIDS setting [32], and promising
evidence from NCD context has shown that similar interventions are equally effective for the
management of chronic diseases. One study from rural South Africa with 224 patients found
that task shifting for hypertension, diabetes and asthma, an intervention driven by nurses
with physician support, led to improved adherence to medications and better control [33].
Likewise, other interventions in low-income settings showed that lay health workers can be
an important resource in hypertension and diabetes management [34, 35]. Expanding the
findings from these studies, our study reinforces the notion that models that engage the
community and increase access to BP lowering medications in the community by reducing
visits to the clinics to pick up medications can achieve improved adherence and better control
of hypertension.

It is important to mention that the study findings should be interpreted in the context of
the study’s pre-post design, which precludes comparison to a control group. The changes
observed could be due to factors other than participation in the adherence clubs, including
regression to the mean [36, 37]. Furthermore, those who remained in the study may be more
adherent to blood pressure lowering medications than those lost to follow-up. We observed
diminished attendance to the club meetings over time, which may be due to reasons such
as: i) improvement in BP control with a subsequent attenuation of perceived need to attend
the club meetings, ii)non-specific symptoms or asymptomatic nature of hypertension [38].
In addition, some sociodemographic characteristics, such as older age, male sex and lower
education, might be associated with poorer engagement with the intervention. To overcome
this diminished attendance, we made multiple attempts to collect data for those who did not
attend the final club meeting, including home visits.

The study has strengths and limitations. A strength of this study was the early engagement
with individuals with hypertension, health care professionals, health service providers
and decision-makers, which led to greater community ownership and acceptability of the
intervention by study participants and stakeholders. Limitations of this study include not having
a comparator group, the small sample size, short follow-up period and the study attrition.
Though not evaluated in our study, initial blood pressure control (yes, no) may impact future
blood pressure outcomes. Therefore, future research is needed to explore how patients move
across care pathways, including any differential impact of initial control status (yes, no) onto
blood pressure outcomes, including adherence and control during follow up. A larger cohort
of participants over a longer period compared to standard care may be required to further
demonstrate retention and effectiveness of the medication adherence clubs for improving
blood pressure control, and impact on health service load in LMICs.

CONCLUSION

The CLUBMEDS study demonstrated the feasibility and acceptability of medication adherence
clubs for BP management in Southeast Nigeria. During the study period of 6 months, BP
reduced from 147/87mmHg to 131/82mmHg and self-reported adherence using the VAS
increased from 41% to 57%. Upscaling the research over a longer period may further establish
effectiveness of the intervention and determine qualitative impact on health service load and
patient experiences in several different settings.

ADDITIONAL FILE

The additional file for this article can be found as follows:

* Supplementary appendix. Supplementary Tables 1-4. DOI: https:/doi.org/10.5334/gh.1109.s1

ACKNOWLEDGEMENTS

The authors would like to acknowledge the World Heart Federation Emerging Leaders
Programme, Mark Huffman, Pablo Perel, Karen Sliwa, and Salim Yusuf for their mentorship
during the 2017 Emerging Leaders Programme.

Isiguzo et al.
Global Heart
DOI: 10.5334/gh.1109

10


https://doi.org/10.5334/gh.1109
https://doi.org/10.5334/gh.1109.s1

FUNDING INFORMATION Isiguzo et al.

Global Heart
The project received support through a grant from the World Heart Federation. ERA was DOI: 10.5334/gh.1109
supported by a postdoctoral fellowship from the National Heart Foundation Australia
(PAF101884). SV was supported by research funding from the US Department of Veterans
Affairs and Tahir and Jooma Family. The medication cost was subsidized by Juhel
pharmaceutical company, who had no role in the study design, conduct, or decision to

publish the results.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS

GI and KS drafted the manuscript. ERA completed the analysis and made substantial
contributions to the first draft of the manuscript. All authors have critically reviewed and
approved the final version of the manuscript.

AUTHOR AFFILIATIONS

Godsent C. Isiguzo, MD, PhD "'* orcid.org/0000-0003-4661-6727

Alex Ekwueme Federal University Teaching Hospital Abakaliki, Abakaliki, Nigeria; College of Medicine,
Ebonyi State University Abakaliki, Nigeria

Karla Santo, MD, PhD * orcid.org/0000-0001-9047-8865

Westmead Applied Research Centre, Faculty of Medicine and Health, The University of Sydney, Sydney,
Australia; The George Institute for Global Health, University of New South Wales, Sydney, Australia
Rajmohan Panda, MD, MPH " orcid.org/0000-0002-2385-3730

Public Health Foundation of India, New Delhi, India

Lilian Mbau, MD, MPH "' orcid.org/0000-00003-2086-4562

Kenya Cardiac Society, Nairobi, Kenya

Shiva R. Mishra, MPH, PhD "' orcid.org/0000-0002-2993-3504

The University of Queensland, Brisbane, Australia; Nepal Development Society, Bharatpur, Nepal
Collins N. Ugwu, MD " orcid.org/0000-0002 8402 3407

Alex Ekwueme Federal University Teaching Hospital Abakaliki, Abakaliki, NG; College of Medicine, Ebonyi
State University Abakaliki, Nigeria

Salim S. Virani, MD, PhD “* orcid.org/0000-0001-9541-6954

Michael E. DeBakey Veterans Affairs Medical Center & Baylor College of Medicine, Houston, USA
Augustine N. Odili, MD, PhD “*’ orcid.org/0000-0002-4564-1587

Circulatory Health Research Laboratory, College of Health Sciences, University of Abuja, Abuja, Nigeria
Emily R. Atkins, PhD " orcid.org/0000-0003-2522-3510

Westmead Applied Research Centre, Faculty of Medicine and Health, The University of Sydney, Sydney,
Australia; The George Institute for Global Health, University of New South Wales, Sydney, Australia

REFERENCES

1. Murray CJL, Aravkin AY, Zheng P, Abbafati C, Abbas KM, Abbasi-Kangevari M, et al. Global
burden of 87 risk factors in 204 countries and territories, 1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019. The Lancet. 2020; 396(10258): 1223-1249. DOI: https://doi.
0rg/10.1016/50140-6736(20)30752-2

2. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nature Reviews Nephrology.
2020; 16(4): 223-237. DOLI: https://doi.org/10.1038/s41581-019-0244-2

3. Zhou B, Carrillo-Larco RM, Danaei G, Riley LM, Paciorek CJ, Stevens GA, et al. Worldwide trends
in hypertension prevalence and progress in treatment and control from 1990 to 2019: a pooled
analysis of 1201 population-representative studies with 104 million participants. The Lancet. 2021;
398(10304): 957-980. DOLI: https://doi.org/10.1016/50140-6736(21)01330-1

4. Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney PM, Reynolds K, et al. Global disparities of
hypertension prevalence and control: A systematic analysis of population-based studies
from 90 countries. Circulation. 2016; 134(6): 441-450. DOI: https://doi.org/10.1161/
CIRCULATIONAHA.115.018912

11


https://doi.org/10.5334/gh.1109
https://orcid.org/0000-0003-4661-6727
https://orcid.org/0000-0003-4661-6727
https://orcid.org/0000-0001-9047-8865
https://orcid.org/0000-0001-9047-8865
https://orcid.org/0000-0002-2385-3730
https://orcid.org/0000-0002-2385-3730
https://orcid.org/0000-00003-2086-4562
https://orcid.org/0000-00003-2086-4562
https://orcid.org/0000-0002-2993-3504
https://orcid.org/0000-0002-2993-3504
https://orcid.org/0000-0002 8402 3407
https://orcid.org/0000-0002 8402 3407
https://orcid.org/0000-0001-9541-6954
https://orcid.org/0000-0001-9541-6954
https://orcid.org/0000-0002-4564-1587
https://orcid.org/0000-0002-4564-1587
https://orcid.org/0000-0003-2522-3510
https://orcid.org/0000-0003-2522-3510
https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.1038/s41581-019-0244-2
https://doi.org/10.1016/S0140-6736(21)01330-1
https://doi.org/10.1161/CIRCULATIONAHA.115.018912
https://doi.org/10.1161/CIRCULATIONAHA.115.018912

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J, et al. 2014 Isiguzo et al. 12
evidence-based guideline for the management of high blood pressure in adults: report from the gg’f’_allol"gg;t“gh 1109
panel members appointed to the Eighth Joint National Committee (JNC 8). Jama. 2014; 311(5):
507-520. DOL: https://doi.org/10.1001/jama.2013.284427

Kayima J, Wanyenze RK, Katamba A, Leontsini E, Nuwaha F. Hypertension awareness, treatment
and control in Africa: a systematic review. BMC cardiovascular disorders. 2013; 13(1): 1-11. DOL:
https://doi.org/10.1186/1471-2261-13-54

Khatib R, Schwalm J-D, Yusuf S, Haynes RB, McKee M, Khan M, et al. Patient and healthcare
provider barriers to hypertension awareness, treatment and follow up: a systematic review and
meta-analysis of qualitative and quantitative studies. PloS one. 2014; 9(1): e84238. DOTI: https://doi.
0rg/10.1371/journal.pone.0084238

World Health Organization (WHO). HEARTS: technical package for cardiovascular disease
management in primary health care. Geneva: World Health Organization; 2016.

WHO. HEARTS Technical package for cardiovascular disease management in primary health care:
team-based care. Geneva: World Health Organization; 2018.

WHO. HEARTS Technical package for cardiovascular disease management in primary health care:
evidence-based treatment protocols. Geneva: World Health Organization; 2018.

WHO. A global brief on Hypertension: silent killer, global public health crises. Geneva, Switzerland:
World Health Organization; 2013.

Jacob V, Chattopadhyay SK, Thota AB, Proia KK, Njie G, Hopkins DP, et al. Economics of team-
based care in controlling blood pressure: a community guide systematic review. American
journal of preventive medicine. 2015; 49(5): 772-783. DOI: https://doi.org/10.1007/s10615-010-
0267-4

Angell SY, De Cock KM, Frieden TR. A public health approach to global management of
hypertension. The Lancet. 2015; 385(9970): 825-827. DOLI: https://doi.org/10.1016/50140-
6736(14)62256-X

WHO. Global action plan for the prevention and control of noncommunicable diseases 2013-2020.
Geneva, Switzerland: World Health Organization; 2013.

Huffman MD, Perel P, Beller GA, Keightley L, Miranda JJ, Ralston J, et al. World Heart Federation
Emerging Leaders Program. Global heart. 2015; 4: 229-233. DOI: https://doi.org/10.1016/].
gheart.2014.10.006

Wilkinson LS. ART adherence clubs: a long-term retention strategy for clinically stable patients
receiving antiretroviral therapy. Southern African Journal of HIV Medicine. 2013; 14(2): 48-50. DOI:
https://doi.org/10.4102/sajhivmed.v14i2.77

Grimsrud A, Sharp J, Kalombo C, Bekker LG, Myer L. Implementation of communitybased
adherence clubs for stable antiretroviral therapy patients in Cape Town, South Africa. Journal of the
International AIDS Society. 2015; 18(1): 19984. DOI: https://doi.org/10.7448/IAS.18.1.19984
Luque-Fernandez MA, Van Cutsem G, Goemaere E, Hilderbrand K, Schomaker M, Mantangana

N, et al. Effectiveness of patient adherence groups as a model of care for stable patients on
antiretroviral therapy in Khayelitsha, Cape Town, South Africa. PloS one. 2013; 8(2): e56088. DOI:
https://doi.org/10.1371/journal.pone.0056088

Santo K, Isiguzo GC, Atkins E, Mishra SR, Panda R, Mbau L, et al. Adapting a club-based medication
delivery strategy to a hypertension context: the CLUBMEDS Study in Nigeria. BMJ open. 2019; 9(7):
e029824. DOLI: https://doi.org/10.1136/bmjopen-2019-029824

Hackett A, Strickland K. Using the framework approach to analyse qualitative data: a worked
example. Nurse researcher. 2018; 26(3). DOI: https://doi.org/10.7748/nr.2018.e1580

Myers MG, Valdivieso M, Kiss A. Consistent relationship between automated office blood pressure
recorded in different settings. Blood pressure monitoring. 2009; 14(3): 108-111. DOI: https://doi.
0rg/10.1097/MBP.0b013e32832c5167

Filipovsky J, Seidlerova J, Kratochvil Z, Karnosova P, Hronova M, Mayer O, Jr. Automated
compared to manual office blood pressure and to home blood pressure in hypertensive patients.
Blood pressure. 2016; 25(4): 228-234. DOI: https://doi.org/10.3109/08037051.2015.1134086
Muntner P, Joyce C, Levitan EB, Holt E, Shimbo D, Webber LS, et al. Reproducibility of visit-to-visit
variability of blood pressure measured as part of routine clinical care. Journal of hypertension. 2011,
29(12): 2332. DOLI: https://doi.org/10.1097/HJH.0b013e32834cf213

Thomopoulos C, Parati G, Zanchetti A. Effects of blood pressure lowering on outcome incidence in
hypertension: 2. Effects at different baseline and achieved blood pressure levels-overview and meta-
analyses of randomized trials. Journal of hypertension. 2014; 32(12): 2296-2304. DOTI: https://doi.
org/10.1097/HJH.0000000000000379

Wing RR, Lang W, Wadden TA, Safford M, Knowler WC, Bertoni AG, et al. Benefits of modest weight
loss in improving cardiovascular risk factors in overweight and obese individuals with type 2 diabetes.
Diabetes care. 2011; 34(7): 1481-1486. DOLI: https://doi.org/10.2337/dc10-2415


https://doi.org/10.5334/gh.1109
https://doi.org/10.1001/jama.2013.284427
https://doi.org/10.1186/1471-2261-13-54
https://doi.org/10.1371/journal.pone.0084238
https://doi.org/10.1371/journal.pone.0084238
https://doi.org/10.1007/s10615-010-0267-4
https://doi.org/10.1007/s10615-010-0267-4
https://doi.org/10.1016/S0140-6736(14)62256-X
https://doi.org/10.1016/S0140-6736(14)62256-X
https://doi.org/10.1016/j.gheart.2014.10.006
https://doi.org/10.1016/j.gheart.2014.10.006
https://doi.org/10.4102/sajhivmed.v14i2.77
https://doi.org/10.7448/IAS.18.1.19984
https://doi.org/10.1371/journal.pone.0056088
https://doi.org/10.1136/bmjopen-2019-029824
https://doi.org/10.7748/nr.2018.e1580
https://doi.org/10.1097/MBP.0b013e32832c5167
https://doi.org/10.1097/MBP.0b013e32832c5167
https://doi.org/10.3109/08037051.2015.1134086
https://doi.org/10.1097/HJH.0b013e32834cf213
https://doi.org/10.1097/HJH.0000000000000379
https://doi.org/10.1097/HJH.0000000000000379
https://doi.org/10.2337/dc10-2415

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

Wirtz VJ, Hogerzeil HV, Gray AL, Bigdeli M, de Joncheere CP, Ewen MA, et al. Essential medicines Isiguzo et al. 13
for universal health coverage. The Lancet. 2017; 389(10067): 403-476. DO: https://doi.org/10.1016/ glcc)jlbzallol-.’gggtlf/gh.llOS
S0140-6736(16)31599-9

Kave S, Khuzwayo NF, Hatcher A, Sikweyiya Y. The role of support groups in linking and retaining
newly diagnosed clients in HIV care in a peri-urban location in South Africa. African Journal of AIDS
Research. 2019; 18(1): 9-17. DOLI: https://doi.org/10.2989/16085906.2018.1551233

Chang H, Hawley NL, Kalyesubula R, Siddharthan T, Checkley W, Knauf F, et al. Challenges to
hypertension and diabetes management in rural Uganda: a qualitative study with patients, village
health team members, and health care professionals. International journal for equity in health. 2019;
18(1): 1-14. DOLI: https://doi.org/10.1186/5s12939-019-0934-1

Espejo M, Magabo S, Rivera-Castro A, Faiz M, Ramirez L, Robles C, et al. Qualitative study of
knowledge, perception, and behavior related to hypertension and cardiovascular disease risk
reduction among hypertensive African-Americans in urban Inner City of south Bronx, New York.
Journal of racial and ethnic health disparities. 2019; 6(1): 197-206. DOI: https://doi.org/10.1007/
$40615-018-0514-x

Lynch HM, Green AS, Nanyonga RC, Gadikota-Klumpers DD, Squires A, Schwartz JI, et al. Exploring
patient experiences with and attitudes towards hypertension at a private hospital in Uganda:

a qualitative study. International journal for equity in health. 2019; 18(1): 1-7. DOTI: https://doi.
0rg/10.1186/s12939-019-1109-9

Steinman L, Heang H, van Pelt M, Ide N, Cui H, Rao M, et al. Facilitators and barriers to chronic
disease self-management and mobile health interventions for people living with diabetes and
hypertension in Cambodia: qualitative study. JMIR mHealth and uHealth. 2020; 8(4): e13536. DOI:
https://doi.org/10.2196/13536

WHO. Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring:
recommendations for a public health approach; 2021.

Coleman R, Gill G, Wilkinson D. Noncommunicable disease management in resource-poor settings:
a primary care model from rural South Africa. Bulletin of the World Health Organization. 1998; 76(6):
633.

Gyawali B, Sharma R, Mishra SR, Neupane D, Vaidya A, Sandbaek A, et al. Effectiveness of a female
community health volunteer-delivered intervention in reducing blood glucose among adults with
type 2 diabetes: An open-label, cluster randomized clinical trial. JAMA network open. 2021; 4(2):
€2035799. DOL: https://doi.org/10.1001/jamanetworkopen.2020.35799

Neupane D, McLachlan CS, Mishra SR, Olsen MH, Perry HB, Karki A, et al. Effectiveness of a lifestyle
intervention led by female community health volunteers versus usual care in blood pressure
reduction (COBIN): an open-label, cluster-randomised trial. The Lancet Global Health. 2018; 6(1):
e66-e73. DOI: https://doi.org/10.1016/52214-109X(17)30411-4

David G, Gunnarsson C, Saynisch PA, Chawla R, Nigam S. Do patientcentered medical homes
reduce emergency department visits? Health services research. 2015; 50(2): 418-439. DOI: https://

TO CITE THIS ARTICLE:

Isiguzo GC, Santo K, Panda R,
Mbau L, Mishra SR, Ugwu CN,
Virani SS, Odili AN, Atkins ER.
Adherence Clubs to Improve

doi.org/10.1111/1475-6773.12218 Hypertension Management in

Salam A, Atkins E, Sundstrom J, Hirakawa Y, Ettehad D, Emdin C, et al. Effects of blood pressure Nigeria: Clubmeds, a Feasibility

lowering on cardiovascular events, in the context of regression to the mean: a systematic review Study. Global Heart. 2022;

of randomized trials. Journal of hypertension. 2019; 37(1): 16-23. DOI: https://doi.org/10.1097/ 17(1): 21. DOLI: https://doi.

HJH.0000000000001994 0rg/10.5334/gh.1109

Egan BM, Kjeldsen SE, Grassi G, Esler M, Mancia G. The global burden of hypertension exceeds

1.4 billion people: should a systolic blood pressure target below 130 become the universal Submitted: 31 January 2022

standard? Journal of hypertension. 2019; 37(6): 1148-1153. DOTI: https://doi.org/10.1097/ Accepted: 17 February 2022

HJH.0000000000002021 Published: 16 March 2022
COPYRIGHT:

© 2022 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.0/.

Global Heart is a peer-reviewed
] u[ a open access journal published

by Ubiquity Press.


https://doi.org/10.5334/gh.1109
https://doi.org/10.5334/gh.1109
https://doi.org/10.5334/gh.1109
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S0140-6736(16)31599-9
https://doi.org/10.1016/S0140-6736(16)31599-9
https://doi.org/10.2989/16085906.2018.1551233
https://doi.org/10.1186/s12939-019-0934-1
https://doi.org/10.1007/s40615-018-0514-x
https://doi.org/10.1007/s40615-018-0514-x
https://doi.org/10.1186/s12939-019-1109-9
https://doi.org/10.1186/s12939-019-1109-9
https://doi.org/10.2196/13536
https://doi.org/10.1001/jamanetworkopen.2020.35799
https://doi.org/10.1016/S2214-109X(17)30411-4
https://doi.org/10.1111/1475-6773.12218
https://doi.org/10.1111/1475-6773.12218
https://doi.org/10.1097/HJH.0000000000001994
https://doi.org/10.1097/HJH.0000000000001994
https://doi.org/10.1097/HJH.0000000000002021
https://doi.org/10.1097/HJH.0000000000002021



