American Journal of Hypertension, 2023, 36, 446-454

https://doi.org/10.1093/ajh/hpad037
Advance access publication 22 April 2023

OXFORD Original Article

Original Article

Peer Counselor Intervention for Reducing Mortality and/
or Hospitalization in Adults With Hypertensive Urgency
in Tanzania: A Pilot Study

Godfrey A. Kisigo,"**» Frank Mgeta,> Onike Mcharo,’> Elialilia Okello,> Bahati Wajanga,? Fredrick Kalokola,> Graham Mtui,*
Radhika Sundararajan,® and Robert N. Peck??3

ICenter for Global Health, Weill Cornell Medicine, New York, New York, USA;

’Department of Internal Medicine, Weill Bugando School of Medicine, Mwanza, Tanzania;
*Mwanza Intervention Trials Unit, National Institute for Medical Research, Mwanza, Tanzania;
‘Department of Internal Medicine, Sekou Touré Referral Regional Hospital, Mwanza, Tanzania;
°*Department of Emergency Medicine, Weill Cornell Medicine, New York, New York, USA.

Correspondence: Godfrey Kisigo (godfrey.kisigo@mitu.or.tz)

BACKGROUND Worldwide, people with hypertensive urgency experience high rates of hospitalization and death due to medica-
tion non-adherence. Interventions to improve medication adherence and health outcomes after hypertensive urgency are urgently
needed.

METHODS This prospective cohort assessed the effect of a peer counselor intervention—named Rafiki mwenye msaada—on the 1-year
incidence of hospitalization and/or death among adults with hypertensive urgency in Mwanza, Tanzania. We enrolled 50 patients
who presented with hypertensive urgency to 2 hospitals in Mwanza, Tanzania. All 50 patients received a Rafiki mwenye msaada an indi-
vidual-level, time-limited case management intervention. Rafiki mwenye msaada aims to empower adult patients with hypertensive
urgency to manage their high blood pressure. It consists of 5 sessions delivered over 3 months by a peer counselor. Outcomes were
compared to historical controls.

RESULTS Of the 50 patients (median age, 61 years), 34 (68%) were female, and 19 (38%) were overweight. In comparison to the his-
torical controls, the intervention cohort had a significantly lower proportion of patients with a secondary level of education (22% vs.
35%) and health insurance (40% vs. 87%). Nonetheless, the 1-year cumulative incidence of hospitalization and/or death was 18% in
the intervention cohort vs. 35% in the control cohort (adjusted Hazard Ratio, 0.48, 95% CI 0.24-0.97; P = 0.041). Compared to historical
controls, intervention participants maintained higher rates of medication use and clinic attendance at both 3- and 6-months but not
at 12 months. Of intervention participants who survived and remained in follow-up, >90% reported good medication adherence at all
follow-up time points.

CONCLUSION Our findings support the hypothesis that a peer counselor intervention may improve health outcomes among adults
living with hypertensive urgency. A randomized clinical trial is needed to evaluate the intervention’s effectiveness.
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Peer Counselor Intervention for Hypertensive Urgency

A case management intervention using a peer counselor may improve health
outcomes among adults living with hypertensive urgency

“Rafiki mwenye msaada” intervention
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Globally, hypertension is the greatest risk factor for morbidity and
mortality.! It is estimated that nearly 1 billion people have hyper-
tension,? about half of them reside in sub-Saharan Africa (SSA).2
Among individuals with hypertension, 1%-2% develop hyper-
tensive crisis—defined as blood pressure (BP) above 180/120 mm
Hg—in their lifetime.* Hypertensive crisis is often fatal if left
untreated.

We and others have documented that hypertensive crisis was
common in a typical outpatient clinic or emergency department
in Tanzania.®” Also, in our previous report, the 1-year cumula-
tive rate of hospitalization and/or death among adult patients
with hypertensive urgency—defined as a hypertensive crisis
without end-organ damage®—was 35% compared to 1%-18%
reported in the United States and Italy’*° Patients who reported
poor adherence to anti-hypertensive medications at the time of
enrollment were at the highest risk of re-hospitalization and/
or death.® Qualitative research exploring factors that drive and
inhibit engagement with clinical care among Tanzanian adults
with hypertensive urgency' found many similarities to what we
have previously observed in people with advanced HIV disease.
Similar factors included traditional health beliefs, low self-effi-
cacy, lack of transportation, lack of social support, stigma, and
low perceived need for medical care. These findings highlighted
the need to incorporate social medicine interventions in our ther-
apeutic approach to hypertensive urgency to address social barri-
ers to care engagement.

We therefore adapted a social worker intervention that we
have used to increase antiretroviral therapy in Tanzanians
with HIV,'>* for use by peer counselors to improving health
outcomes in people with hypertensive urgency. The rationale
for adopting this social worker intervention was the observed
similarity of challenges to care engagement between adult
patients with hypertensive urgency and those living with HIV
in our setting together with the impact of this intervention
on both increasing linkage to outpatient care and 1-year sur-
vival.’? Moreover, literature has shown that peer support inter-
ventions have the potential to improve self-efficacy among
patients with heart diseases.' However, no such studies have

Designed to empower people with hypertensive
urgency to attend clinic, take medication and

Patients in the intervention cohort were
half as likely to be hospitalized
and/or die than historical controls

yet been published to evaluate social interventions for hyper-
tensive urgency.

This prospective cohort study with historical controls aimed to
assess the association between a peer counselor intervention and
the 1-year cumulative incidence of hospitalization and/or death
among adult patients with hypertensive urgency in Mwanza,
Tanzania.

METHODS

Overview

This was a prospective cohort study with historical controls
aimed at assessing the association between a peer counselor
intervention and the 1-year cumulative incidence of hospitaliza-
tion and/or death among adults with hypertensive urgency. The
study involved 50 patients who were receiving hypertensive care
from outpatient clinics in 2 hospitals in Mwanza, Tanzania. The
study received ethical approval from the Weill Cornell Medicine
[Ref: 19-11021145] and the Tanzanian National Institute for
Medical Research [Ref: NIMR/HQ/R.8a/Vol. IX/3349].

Setting

The study was conducted in the medical outpatient clinics of
2 government hospitals in Mwanza City, Tanzania. The 2 study
sites together serve approximately 2,500 adults living with
hypertension annually. All clinics were following the national
guidelines for treating hypertension, which recommends thi-
azide diuretics as a first-line treatment. Combination therapy
including a calcium channel blocker is considered if the first
line does not achieve BP control.** Although anti-hypertensive
medications are widely available and relatively inexpensive by
high-income country’s standards, they can still be cost-prohib-
itive for most Tanzanians who live at <$100/month. For most
patients on 2 or more medications, the average monthly cost
of medications starts from $17 US dollars (USD) per month.
Patients pay for services through a combination of insurance,
government subsidy, and out-of-pocket contributions.
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Participants
The intervention cohort.

Patients with hypertensive urgency, defined as BP above
180/120 mm Hg without end-organ damage,® were eligible to par-
ticipate if they met the following criteria:

Minimum 18 years of age

Lives in the city of Mwanza

Has mobile phone or access to mobile phone

Planning to stay in the city of Mwanza for the next 12
months

5. Willing to have a home visit by a peer counselor and/or a
study team member

WS e

Patients with hypertensive urgency were excluded from study
enrollment if they had a history of cardiovascular or end-stage
renal disease, or a known diagnosis with prognosis of less than
1 year of survival. Study enrollment for the intervention cohort
occurred between August and December 2020, with follow-up
occurring through December 2021.

The historical cohort.

Patients with hypertensive urgency who attended medical outpa-
tient clinic at one of the same hospitals served as a historical con-
trol cohort. The inclusion criteria and survey methodology were
the same as for the intervention cohort.

The historical control cohort involved 150 adult patients with
hypertensive urgency who were enrolled in a registry of hyper-
tensive urgency at Bugando Medical Centre between October
2018 and February 2019, with follow-up occurring through March
2020. The previously published manuscript provides additional
details about the baseline characteristics and 1-year follow-up
outcomes.®

Both historical control and intervention cohorts received
similar standardized treatment at the standard of care, guided
by the Tanzania Ministry of Health guidelines for the treatment
of hypertension. The medical staff and the standard of care for
hypertension remained comparable during the implementation
of both cohorts.

Procedures

After the routine hypertension screening, the clinic nurse
introduced the study to the hypertensive urgency patients at
the outpatient clinic. If a patient expressed interest in partici-
pating in the study, the nurse referred the patient to the study
team to receive additional information, confirm eligibility, and
complete written informed consent procedures in a private
room. We limited the number of enrollments per week to 3
participants per site, to ensure reasonable workload for peer
counselors.

Upon enrollment, all participants provided contact informa-
tion, including an alternative contact, and their preferences of
how they could be reached for future follow-up and completed a
structured baseline survey enumerated by the trained research
assistant. The follow-up surveys were conducted monthly in the
first 3 months, at 6- and 12-month follow-up, and implemented
via phone calls.

Intervention

Following completion of enrollment procedures, each study par-
ticipant was assigned to a peer counselor, who was responsible

to deliver the intervention called Rafiki mwenye msaada (“A help-
ful friend”). The peer counselors were patients with hyperten-
sion, with well-controlled BP, and attending hypertension care at
the respective outpatient clinic. All peer counselors received an
intensive 2-week training on how to deliver the intervention. The
training was conducted by a team of experienced medical doctors
and social scientists.

Rafiki mwenye msaada.

Rafiki mwenye msaada is an individual-level, time-limited, 5-ses-
sion case managementintervention with the goal of empowering
adult patients with hypertensive urgency to manage their high
BP. The intervention was based on the Antiretroviral Treatment
and Access to Services (ARTAS) intervention®'* which we had
previously adapted for use in people with advanced HIV in
Tanzania.”? The Rafiki mwenye msaada’s intervention involved
5 sessions with patients over 3 months (see Table 1). The first
session occurred at the participant’s home within 2 days after
being enrolled into the study and aimed to briefly introduce
the intervention and build the social relationship between
the peer counselor and patient. The second session occurred
1 week after the first session at the participant’s outpatient
clinic and focused on the importance of medication adherence
and personal treatment goals and targets. Also, in this session,
use of traditional herbal medicines and access to resources to
support treatment costs, such as health insurance and medi-
cal exemptions, were discussed. The third session occurred at
approximately 4 weeks at the participant’s home and focused
on a healthy lifestyle including diet and exercise. The fourth
session was done over the phone at ~6 weeks and the goal of
this session was to follow-up on the participant’s progress in
taking medications, attending the clinic, and following lifestyle
recommendations. The fifth and final session occurred at 10-12
weeks at the participant’s house and aimed on reviewing treat-
ment goals and targets and developing a sustainability plan.
Although first, third, and fifth sessions were usually held at the
participants home, participants could choose a different loca-
tion if it was more convenient. Except for session 4 which lasted
for about 5-10 minutes, all other sessions lasted for approxi-
mately 1 hour.

Study outcomes

The primary study outcome was 1-year cumulative rate of hos-
pitalization and/or death. Follow-up phone calls were made to
assess vitality status and hospitalizations among participants. If
the participant was not available by phone, the alternative con-
tact was called to determine the participant’s health status. If a
hospitalization or death had occurred, exact dates were deter-
mined whenever possible. If the exact date could not be deter-
mined, the date of the event was assumed to be halfway between
the current date and the last phone call. We have used this same
methodology in many other studies in Tanzania.’*

Secondary outcomes were use of anti-hypertensive medicine
(defined as taking pills in the past 2 weeks) and clinic attendance
(defined as at least 1 visit in the prior 3 months). In the inter-
vention cohort we also assessed adherence of hypertensive med-
ication by using 3 questions that we have previously adapted,
translated, and validated from the Hill Bone questionnaire.®?
Participants were given 1 point for each answer, for a possible
total adherence score of 3. Good adherence was defined as a score
of 3/3.



Table 1. Core activities of Rafiki mwenye msaada across 5 sessions
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Session  Theme Content and activities
1 Getting to know (a) Introduction to the Rafiki mwenye msaada
(b) Information regarding living with hypertension
(c) Knowing about blood pressure (causes and effects)
(d) Identifying personal strengths and weaknesses
(e) Identifying social support including a “treatment supporter”
2 Understanding treatment (a) Information about blood pressure medication
and setting attainable goals  (b) Developing strategies for optimizing clinic visits
Setting short-, medium-, and long-term goals
3 Healthy habits (a) Discussing healthy diet and identifying available food options
(b) Practical information on physical activity
(c) Identifying symptoms of stress and coping mechanisms
4 Recap (a) Peer counselor call participant to revisit the importance of attending a clinic, taking
medications, and healthy lifestyles
(b) Scheduling the last session
5 Long-term care (a) Reviewing personal goals
engagement (b) Addressing remained gaps

(c) Setting a sustainability plan to remain in hypertension care
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Figure 1. Kaplan-Meier estimates for survival without hospitalization
and/or death in patients with hypertensive urgency in the intervention
versus historical control cohorts.

Analysis

Data were double entered and managed on REDCap database
hosted at Weill Cornell Medicine.?»?* Analysis was conducted in
Stata (14.2, StataCorp LLC, College Station, TX). Baseline demo-
graphic and clinical characteristics were summarized by median
and interquartile range for continuous variables and frequency
and percentage for categorical variables. Data were compared
using the chi-square/fisher’s test or Student t test, as appropri-
ate. Cox regression analysis was used to calculate hazard ratios
between the 2 cohorts. We used a time-dependent covariate to
test the assumption of proportional hazards. For the comparison
of hospital admissions between the 2 cohorts, we used the Fine-
Grey approach to adjust for the competing risk of death. A 2-sided
P value of less than 0.05 was regarded as statistically significant.
Kaplan-Meier curves were used to display outcomes stratified by
the study cohort (Figure 1). Additional analyses were conducted
to compare patients’ outcomes between the 2 intervention sites.

RESULTS

Study enrollment and baseline characteristics
Intervention cohort.

We screened 103 patients with hypertensive urgency between
August and December 2020, 50 were enrolled in the intervention

cohort. Among 53 patients who were not enrolled, 41 lived out-
side Mwanza city, 11 did not consent, and 1 did not have a mobile
phone.

In comparison to the historical control cohort, the intervention
cohort had a significantly lower educational attainment and less
health insurance. Baseline characteristics of both the historical
control and intervention cohort are described in Table 2.

Intervention, follow-up, and outcomes.

Of the 50 patients enrolled in the intervention cohort, 45 (90%)
completed all 5 sessions. Four participants did not complete ses-
sions due to travel outside the study area during the intervention
period. Only 1 participant died before completing the 5 sessions.

The 1-year cumulative incidence of death and hospital admis-
sion were 8% (4/50) and 16% (8/50), respectively, compared to 9%
(13/150) and 34% (51/150), respectively in the historical controls.
Combined rates of hospitalization and/or death were 18% (9/50) in
the intervention cohort vs. 35% (53/150) in the historical controls
(Hazard Ratio [HR], 0.48, 95% CI 0.24-0.97; P = 0.041). Adjusting for
differences in attained education level and health insurance sta-
tus, the hazards of hospitalization and/or death was 61% lower in
the intervention cohort compared to the historical cohort (adjusted
HR, 0.39, 95% CI 0.18-0.85; P = 0.018) (Table 3). The assumption of
proportional hazards was met in all models as the effect of the
covariate*time interaction was not statistically significant.

Compared with the historical control group, the interven-
tion group was more likely to use medicine in the past 2 weeks
and attend the outpatient clinic at least once within the past 3
months at 3- and 6-months of follow-up (Table 3). Good adher-
ence to medication was observed in more than 90% of the inter-
vention cohort at all follow-up time points (Table 4).

The 1-year cumulative incidence of hospitalization and/
or death at the 2 sites was not statistically different. Likewise,
anti-hypertensive medicine use, clinic attendance, and adher-
ence score were not significantly different, except at 12 months.
However, we noted fewer hospitalization and/or death events
among patients from site A, where the historical control cohort
was conducted (Table 5).

DISCUSSION

This study sought to assess the association between a peer
counselor intervention and the 1-year cumulative incidence of
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Table 2. Background characteristics of the participants in the intervention and historical control cohorts

Intervention cohort (N = 50) Historical control cohort (N = 150) P-value?
n % n %
Demographics
Age (median, IQR) 61 (50-70) 62 (54-68) 0.475
Gender
Female 34 68 101 67 0.931
Education
None/some primary school 15 30 30 20 0.040
Primary school 24 48 67 45
Secondary school 10 20 30 20
University 1 2 23 15
Health insurance status
Have insurance 20 40 130 87 <0.001
Clinical
Systolic blood pressure (mm Hg) 189 (183-203) 196 (185-210) 0.313
eGFR®
<60 (mL/min/1.73 m?) 7 14 39 26 0.081
BMI¢ (Kg/m?)
Normal weight (18.5-24.9) 15 30 31 21 0.184
Overweight (25-30) 19 38 50 33
Obese (>30) 16 32 69 46
2Chi-square test (or Fisher’s exact test for cells with <5 observations).
beGFR—estimated glomerular filtration rate.
‘BMI—body mass index.
Table 3. Comparison of outcomes between historical cohort and intervention
Primary outcomes
Intervention Historical group Crude analysis Adjusted analysis
group (N=50) (N =150) HR (95% CI) P value aHR#(95% CI) P value
Cumulative rate of hospitalization and/ ¢ (18%) 53 (35%) 0.48 (0.24-0.97) 0.041 0.39 (0.18-0.85) 0.018
or dead
Cumulative rate of hospitalization 8 (16%) 51 (34%) 0.35(0.14-0.87) 0.024° 0.33 (0.13-0.83) 0.018°
Cumnulative death 4 (8%) 13 (9%) 0.95 (0.1-2.92) 0.930 0.54 (0.16-1.81) 0.316

Secondary outcomes

Intervention group (N = 50) Historical group (N = 150) P-value*
n % n %
3 months (intervention period)
Used blood pressure 46 92 108 72 0.003
medicine®
Clinic attendance? 46 92 73 49 <0.001
6 months
Used blood pressure 46 92 118 79 0.035
medicine®
Clinic attendance? 46 92 104 69 0.001
12 months
Used blood pressure 40 80 115 77 0.625
medicine®
Clinic attendance? 39 78 114 76 0.773

aAdjusted for insurance status and education level.

"Hazard ratios and P-values adjusted for death as a competing risk using the Fine-Grey approach.

cChi-square test (or Fisher’s exact test for cells with <5 observations).
dAt least once within the past 3 months.
°In the past 2 weeks.

hospitalization and/or death among adult patients with hyper-
tensive urgency in the Mwanza region in Tanzania. We found
that patients in the intervention cohort at any time point during
the study period were half as likely to be hospitalized and/or
die than historical control cohort patients. The peer counselor
intervention was also associated with greater use of anti-hy-
pertensive medicine and outpatient clinic attendance at 3- and
6-months of follow-up and high rates of medication adher-
ence up to 1 year. These findings suggest that a peer counselor

intervention may improve health outcomes in people with
hypertensive urgency.

This study preliminarily demonstrated the efficacy of peer
counselors’ intervention in improving outcomes among patients
with hypertensive urgency in a resource-limited setting. Case
management interventions support the transformation of
patients’ mentality from a passive recipient of health care
towards an active role.® Specifically, the use of peer counse-
lors—patients with hypertension who have achieved pressure



control—create a unique environment where patients with
hypertensive urgency could learn through a lived experience of
the peer on how to navigate barriers to good health outcomes.
Furthermore, through the interactions with peer counselors,
patients with hypertensive urgency are likely to be empowered.
Previous studies?®? have shown that empowered patients (i.e.,
when patients understand their condition and their role in the
healthcare process and take self-initiated actions to benefit
their health) are likely to have good adherence and better out-
comes. As such, the use of peer counselors in the current study
is novel in our setting, where the health care system has limited
human resources.

In this study, we found that clinic attendance and medica-
tion use did not significantly differ between the 2 cohorts at the
12-month follow-up. Given that intervention sessions took place
in the first 3 months, this observation suggests that the interven-
tion effect might have worn off at 12 months and that additional
follow-up intervention sessions might be needed. Literature?®-=°
has shown that booster sessions often help to maintain the gains
of the intervention.

Table 4. Medication adherence in the intervention cohort at 3, 6,
and 12 months of follow-up among participants who remained
alive and in follow-up

Intervention cohort

(N =50)
n %
3 months (intervention period) (n = 49, 1 dead)
Medication adherence score
Adherence score = 3 46 94
Adherence score <3 3 6
6 months (n =48, 2 dead)
Medication adherence score
Adherence score = 3 46 96
Adherence score <3 2 4
12 months (n = 44, 4 dead)®
Medication adherence score
Adherence score = 3 40 91
Adherence score <3 4 9

aTwo living participants missed adherence score.
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The present study raises the possibility that lessons learned
from managing advanced HIV disease could be applied to devel-
oping and implementing interventions to improve outcomes
for other chronic disease emergencies—such as hypertensive
crises—in SSA.*! For adults living with HIV, clinical trials have
demonstrated that case management interventions can increase
clinic attendance and medication adherence.*? The ARTAS inter-
vention is one such case management intervention with strong
support from clinical trials in the United States.®** It is encourag-
ing to observe that the present study, which adapted the ARTAS
intervention, positively impacted outcomes in patients with
hypertensive urgency.

In this study, near half (40%) of screened patients with hyper-
tensive urgency were from out of the study region. This is an
importantissue for future intervention design. Individuals in low-
and middle-income countries (LMICs) seem to frequently travel
as they seek to obtain employment and receive high-quality med-
ical care.” Thus, prospective interventions should be designed to
address challenges related to patients’ mobility. Given the grown
access to mobile phones in LMICs,**-** mHealth could be used to
deliver interventions.

The results of this prospective cohort study must be inter-
preted in the context of its limitations. Although the interven-
tion cohort was a pilot study, using the historical control group
rather than a parallel control is a weak study design for deter-
mining intervention effects. Therefore, further study is neces-
sary to define the efficacy of the peer counselor intervention.
Additionally, we could not objectively establish the cause of hos-
pitalization and/or death because most of these events occurred
outside the study sites. We are aware that this information
would strengthen the evidence of peer counselors’ intervention
effectiveness. However, for all documented deaths in this study,
the informant reported that the death was related to the diag-
nosis of hypertension.

In conclusion, the study provided preliminary data that
case management intervention using peer counselors for adult
patients with hypertensive urgency may be effective in reduc-
ing the 1-year cumulative rate of hospitalization and/or death
and may improve medication use and clinic attendance. Further
research should be conducted to assess the impact of the peer
counselor intervention on a broader scale among adult patients
with hypertensive urgency.

Table 5. Comparison of outcomes between study sites of the intervention cohort

Site A (N = 24) Site B (N = 26) P-value?
n % n %
1-year incident of hospitalization and/or death 3 12 6 23 0.467
3 months (intervention period)
Used medicine? 22 92 24 92 1.000
Clinic attendance® 24 100 22 85 0.111
Good adherence? 23 96 23 88 0.611
6 months
Used medicine? 23 96 23 88 0.611
Clinic attendance® 23 96 23 96 0.611
Good adherence? 24 100 22 85 0.111
12 months
Used medicine? 23 96 17 65 0.007
Clinic attendance® 24 79 15 58 <0.001
Good adherence? 24 100 16 62 0.001

2Chi-square test (or Fisher’s exact test for cells with <5 observations).
*In the past 2 weeks.

°At least once within the past 3 months.

dAdherence score = 3.
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