REVIEW

gREVIEW

Systematic Review of Hypertension and

‘ '.) Check for updates

Diabetes Burden, Risk Factors, and
Interventions for Prevention and Control

in Malawi
The NCD BRITE Consortium

Alemayehu Amberbir*’T, Sabrina H. Lin*'i, Joshua Berman*, Adamson Muula§, Darren Jacoby”, Emily Wroeﬂ,
Cecilia Maliwichi—Nyirenda§, Victor Mwapasa?*, Amelia Crampin#, Martha Makwero®, Emmanuel Singogo*,
Sam Phiri**, Stephen Gordonﬁ, Sheldon W. Tobe”i, Jones Masiye§§, Brad Newsome””, Mina Hosseinipourw,

Moffat J. Nyirenda§, Joep J. van Oosterhout**

Zomba, Blantyre, Neno, and Lilongwe, Malawi; Toronto, Hamilton, and Sudbury, Ontario, Canada; Chicago,

IL, USA; and Bethesda, MD, USA

ABSTRACT

Recent studies have found an increasing burden of noncommunicable diseases in sub-Saharan Africa. A
compressive search of PubMed, Medline, EMBASE, and the World Health Organization Global Health
Library databases was undertaken to identify studies reporting on the prevalence, risk factors, and
interventions for hypertension and diabetes in Malawi. The findings from 23 included studies revealed a
high burden of hypertension and diabetes in Malawi, with estimates ranging from 15.8% to 32.9% and
from 2.4% to 5.6%, respectively. Associated risk factors included old age, tobacco smoking, excessive
alcohol consumption, obesity, physical inactivity, high salt and sugar intake, low fruit and vegetable intake,
high body mass index, and high waist-to-hip ratio. Certain antiretroviral therapy regimens were also
associated with increased diabetes and hypertension risk in human immunodeficiency virus patient
populations. Nationwide, the quality of clinical care was generally limited and demonstrated a need for
innovative and targeted interventions to prevent, control, and treat noncommunicable diseases in Malawi.

Noncommunicable diseases (NCDs)—including can-
cer, diabetes, cardiovascular diseases, and chronic lung
diseases—account for >80% of all premature NCD deaths
[1]. This burden is likely to become larger over the next
decade as urbanization and lifestyle changes progress and
the mean age of the population increases [2]. In sub-
Saharan Africa, NCDs are projected to account for almost
50% of all deaths by 2030 [3], presenting a major barrier to
development [2].

NCDs and their risk factors are becoming major
public health problems in Africa [4]. Recent data in
Malawi show a high burden of hypertension, diabetes,
and their risk factors (including tobacco, alcohol, and
physical inactivity, all of which are increasing in preva-
lence) in both urban and rural areas [5,6]. Increasingly,
hypertension and diabetes has been affecting individuals
of younger ages and of relatively low or normal body
mass index [5]. Complications of hypertension and
diabetes, such as heart failure, stroke, myocardial
infarction, hyperglycemia, and renal failure, are common
reasons for admissions to medical departments in
Malawi [7].
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As in other countries in Africa, Malawi lacks reliable data
to accurately quantify the burden of NCDs and their risk
factors to design context specific interventions. However, a
number of research initiatives have been set up recently to
respond to these emerging concerns. Among these is the NCD
BRITE (Building Research capacity, Implementation, and
Translation Expertise)—a transdisciplinary consortium con-
sisting of key institutions in Malawi aimed at building research
capacity, implementation, and translation expertise. In this
systematic and narrative review, we critically synthesize
available literature from Malawi on the burden, risk factors,
and interventions that have been implemented for their pre-
vention and control. The review has focused on hypertension
and diabetes, as they are important in the local setting. Here,
we draw together available data from Malawi to identify
implementation research strategies to tackle these NCDs.

METHODS

Search strategy and selection criteria
This systematic review follows the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
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40 full-text articles assessed for eligibility
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17 articles excluded
7 no full text

23 articles included in the systematic review

A
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2 duplicate articles
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FIGURE 1. WHO Global Health Library databases include the African Index Medicus, Medline, World Health Organization
Library Information System (WHOLIS), and Scientific Electronic Library Online (SciELO).

[8]. PubMed, Medline, EMBASE, and the World Health
Organization Global Health Library databases were
searched in June 2018 using Medical Subject Headings and
free text terms to identify eligible studies (Online
Appendix). Studies from January 2008 to June 2018
were retrieved without language restriction. The search
strategy was tailored to each database to allow for varia-
tions in structure and terminology. Detailed search pa-
rameters are available in the Online Appendix.

Two authors (S.H.L. and D J.) independently reviewed
each title and abstract for inclusion, followed by a
comprehensive full-text screening. Any disagreement was
resolved by joint review of the article with a third reviewer
(A.A). All studies conducted in Malawi that reported on
the prevalence of hypertension, diabetes, or their associated
risk factors and interventions for prevention and control
were included. No restrictions were placed on population,
age, or language. Owing to the paucity of research in this
setting, all study designs were made eligible for inclusion,
with the exception of commentaries and editorials.

Data extraction

Study data were extracted from all included studies in a
pre-formulated table. Extracted data included the first au-
thor’s name, condition studied, study location, study
setting (population based or hospital-based), study design
(cross-sectional, case-control, cohort, or case study), year
of study, study population, methods used to diagnose
diabetes and hypertension, point prevalence estimates,
mean or median age of the population, proportion of male

and female individuals, and study results. Risk factors
relating to hypertension and diabetes were collated using a
narrative synthesis approach. Two investigators (S.H.L. and
D.J.) independently extracted data from individual studies,
and extracted data were re-evaluated by a third investigator
(AA), with disagreements being resolved through
COnsensus.

Quality assessment

The methodological quality of included studies was eval-
uated independently by 2 authors (S.H.L. and D.J.) using
an adapted version of the National Heart, Lung, and Blood
Institute Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies [9]. The detailed
quality assessment tool and results are available in the
Online Appendix. Inter-rater agreement between in-
vestigators for study inclusion and methodological quality
assessment were assessed using Cohen’s kappa coefficient.

RESULTS

Review process and study characteristics

A total of 237 publications met the inclusion criteria. After
elimination of 112 duplicates, 125 articles were screened
based on title and abstract, 23 of which were included in
the systematic review after careful screening of search re-
sults. Among the included studies, 12 (52.2%) were rated
as high quality, 6 (26.1%) were rated as medium quality,
and 5 (21.7%) were rated as low quality. Inter-rater
agreement (Cohen’s kappa) was 0.78 for the title and
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abstract screening and 0.80 for the full text screening.
Detailed search results are summarized in the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
flow chart (Fig. 1).

Descriptive overview of included studies

Of the 23 included studies, 6 reported on point prevalence
estimates of hypertension or diabetes, 5 reported on the
status of diabetes care (primary care approach, patient
experience, peer support program, diabetes control and
complications, and quality of life), 1 reported uptake of
care and retention of hypertension and diabetes care, 3
reported an integrated hypertension or diabetes and hu-
man immunodeficiency virus (HIV) model of care, 2 re-
ported implementation of policies and strategies for NCD
care, and 8 provided information on risk factors associated
with hypertension and diabetes. Studies spanned both
urban and rural settings and included 17 cross-sectional
studies (78%), 4 case studies or lesson learned (17%), 1
case-control study (4%), and 1 policy brief (4%). A detailed
overview of all included studies is shown in Table 1.

Prevalence of hypertension and diabetes
Prevalence of hypertension was reported in 6 studies.
Estimated rates of hypertension varied widely, ranging
from 15.8% to 32.9%; the majority were undiagnosed and
therefore untreated (Table 2) [5,6]. One isolated study
using routinely collected facility-based electronic medical
records data reported a 53% prevalence of hypertension
[10]. The only large and rigorous population-based study
in Malawi [5] reported a crude prevalence of hypertension
of 14.7% in urban areas and 13.6% in rural areas, with a
weighted age-standardized national prevalence of 15.8%.
Although one study took place solely in an urban setting
and one took place solely in a rural setting, the majority
contained data from both, with only one nationally-
representative survey. Mean participant age ranged from
36.6 to 51.5 years and sample size ranged from 356 to
28,871 persons (Table 2). There was no clear trend in the
prevalence estimates over the past 10 years.

Prevalence of diabetes was reported in 5 independent
studies, with estimates ranging from 1.7% to 5.6%
(Table 2) [5,11], with an isolated facility based study re-
ported an 18% prevalence of diabetes [10]. Urban settings
presented a higher prevalence compared with rural areas.
In a nationwide WHO STEPwise approach to Surveillance
(STEPS) survey, the prevalence of diabetes was reported to
be 5.4% in urban areas and 4.4% in rural settings [11]. The
only large and rigorous population-based study in Malawi
[5] reported a crude diabetes prevalence of 2.4% overall
(3.0% in urban areas and 1.7% in rural areas), representing
a national prevalence of 2.6% (weighted for urban vs. rural
population distribution). Sample size ranged considerably
between studies, from 356 in a rural study in Chiradzulu
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district [12] to 28,871 in a 2-site population-based survey
by Price et al. [5]. Of the included studies, only one was a
nationally covered survey whereas most others took place
in both rural and urban settings. Mean participant age
ranged from 36.6 to 51.5 years, with the majority of
studies presenting a greater proportion of female partici-
pants (Table 2). No studies specifically reported the prev-
alence of type 1 diabetes.

Risk factors for hypertension and diabetes

Risk factors for diabetes and hypertension in Malawi were
reported in 8 independent studies (Table 3). Reported risk
factors for hypertension included old age, obesity, high
body mass index (BMI), high waist-to-hip ratio (WHR),
tobacco smoking, excessive alcohol consumption, physical
inactivity, low fruit and vegetable intake, and in 1 isolated
study, television ownership [6,13,14] (Table 3). For HIV-
infected individuals, a current antiretroviral therapy
(ART) regimen of zidovudine/lamivudine/nevirapine was
shown to be a risk factor for hypertension [15]. Among the
most commonly cited risk factors for diabetes mellitus
were old age, tobacco smoking, excessive alcohol con-
sumption, obesity, physical inactivity, low fruit and vege-
table intake, high BMI, and high WHR [10,14,15]. For
HIV-infected individuals, a current ART regimen other
than tenofovir/lamivudine/efavirenz and zidovudine/lam-
ivudine/nevirapine was shown to be a risk factor for dia-
betes in 1 study [15]. HIV-infected patients had a 2-fold
higher prevalence of diabetes than negative control par-
ticipants [12] (Table 3).

Clinical care of patients with hypertension

and diabetes

Clinical care of diabetes and hypertension were themati-
cally synthesized based on intervention strategies. The 3
types of clinical studies included in this review examined
the quality of clinical care of diabetes and hypertension at a
primary health care facility, the components of innovative
models of care, and the efficacy of self-management and
peer-support programs which aim to support formal care
in Malawi. A summary of the barriers and facilitators to
implementing hypertension and diabetes interventions and
clinical care in Malawi is shown in Table 4.

Clinical care

Clinical care takes place in specialized diabetes clinics,
general hypertension or NCD clinics in district hospitals,
central hospitals, or health centers [16]. Uptake of clinical
care among patients referred for care was 61%; higher in
rural areas (72%) than in urban areas (51%) [17]. The
quality of clinical management was generally reported as
low, with poorly trained personnel, a persistent shortage of
supplies and medication, poor patient record-keeping, low
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TABLE 1. Characteristics of included studies on HTN and diabetes in Malawi

Quality
First Author (Ref. #)  Year Study Design Study Type Setting(s) Site(s) Condition(s) Description(s) Rating
Allain T [7] 2017  Cross-sectional Facility based; single site Urban Blantyre DM; HTN Risk factors; morbidity and mortality ~ High
patterns among admitted
patients
Allain T [22] 2011  Case study Facility based; single site Urban Blantyre DM Lesson learned from DOTS TB on Medium
diabetes M & E program
Assayed A [30] 2014  Cross-sectional Facility based; single site Rural Mangochi District DM Primary health care approach for Low
diabetes care; opinion
Bui D [26] 2014  Case study Facility based; single site Urban Lilongwe DM Peer support program for diabetes Low
care
Chikowe | [16] 2018  Cross-sectional Facility based; multisite Rural Nationwide DM Facility audit; diabetes care in rural Medium
health centers
Cohen D [31] 2010  Cross-sectional Facility based; single site Urban Blantyre DM Diabetes control and complications Medium
de Ramirez [13] 2010 Cross-sectional Population based; multisite Rural Mwandama HTN Prevalence; risk factors High
Divala O [15] 2016  Cross-sectional Facility based; multisite Both Zomba District DM; HTN Prevalence, risk factors High
Lupafya P [29] 2016  Cross-sectional Facility based; multisite Both Nationwide DM; HTN Implementation of policies and Low
strategies for NCD care
Manjomo R [10] 2016  Cross-sectional Facility based; single site Urban Lilongwe DM; HTN Prevalence; primary health care clinic  Medium
Mitambo C [32] 2017  Review Policy brief Both Nationwide HTN Screening and treatment of HTN High
among HIV patients;
implementation strategies
Msyamboza K [6] 2011  Cross-sectional Population based; nationwide Both Nationwide DM; HTN Prevalence, risk factors High
Msyamboza K [11] 2014  Cross-sectional Population based; nationwide Both Nationwide DM Prevalence, risk factors High
Mudie K [14] 2018  Cross-sectional Population based; multisite Both Lilongwe; Karonga  DM; HTN Risk factors High
Musicha C [17] 2016  Cross-sectional Population based; multisite Both Lilongwe; Karonga  DM; HTN Uptake and retention to HTN and High
DM care
Ogunrinu T [25] 2017  Cross-sectional Facility based; single site Rural Thyolo District DM Patient experience on diabetes care Low
Patel P [20] 2018  Case study Facility based; lessons learned  Urban Lilongwe HTN Integrated care HTN and HIV care High
Pfaff C [33] 2017  Cross-sectional Facility based; 2 districts Both Northern districts HTN Facility audit; integrated HTN and Medium
HIV care
Price A [5] 2018  Cross-sectional Population based; multisite Both Lilongwe; Karonga  DM; HTN Prevalence, risk factors High
Rucker S [12] 2018  Cross-sectional; Facility based; multisite Rural Chiradzulu DM; HTN Prevalence, risk factors High
case-control
Wood R [18] 2015  Cross-sectional Facility based; multisite Both Dedza District DM; HTN Facility audit; quality of NCDs care Medium
Wroe E [21] 2015 Case study Facility based; lessons learned  Rural Neno District DM; HTN Lesson learnt; integrated chronic High
care clinic; leveraging HIV
platform
Yassin A [19] 2016  Cross-sectional Facility based; single site Urban Lilongwe DM; HTN Status of diabetes care; High

comorbidities and quality of life

DM, diabetes mellitus; DOTS, Directly Observed Treatment Short Course; HIV, human immunodeficiency virus; HTN, hypertension; M & E, monitoring and evaluation; NCD, noncommunicable disease; TB,

tuberculosis.
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TABLE 2. Description of the study characteristics and prevalence of HTN and diabetes

First Urban Mae Female
Author Study Sample Male Female Age Prevalence Rural Prevalence Prevalence Overall

Condition (Ref. #) Year Site Region Setting Size (%) (%) (yrs)* (%) Prevalence (%)’ (%) (%) Prevalence (%) Diagnosis

DM Msyamboza K [11] 2009 Both Nationwide Household 3,056 29.8 70.2 25—64 5.4 (2.4—-8.4) 4.4 (2.8-5.9) 6.5 4.7 5.6 FBS >6.1 mmol/l or
currently on
medication for DM

DM Price A [5] 2013—2016 Both Karonga District, Household 23,973 383 61.7 >18 3.0 1.7 2.4 2.3 2.4 FBS >7.0 mmol/I or self-

Lilongwe report of a previous

diagnosis of
diabetes

DM Manjomo R [10]  2014—2015 Urban Lilongwe Heath center 1,135 34 66 >0 18 N/A N/A N/A 18 Unclear; FBS
>7.0 mmol/I
[126 mg/dl])

DM Rucker S [12] 2015—2016 Rural Chiradzulu Hospital 356 26.7 73.3 >30 N/A 3.1 (1.7-5.5) N/A N/A 3.1 (1.7-5.5) HbAlc >6.5% or self-

District HIV—; 6.6 HIV—; 6.6 reported history or
(4.5—9.6) (4.5—9.6) use of antidiabetic
HIV+ HIV+ medication

DM Divala O [15] 2014 Both Zomba HIV clinic 952 283 717 43.0(>18) 4.8(3.2—7.1) 3.4 (2.1-5.5) 3.7 4.3 4.1 FBS >7.0 mmol/l or BS
>11.1 mmol/l on 2
separate

measurements, or
currently on
medication for DM.
HTN Msyamboza K [6] 2009 Both Nationwide Household 3,910 32.8 67.5 25—64  27.9 (23.5—32.3) 32.0 (30.5 33.6) 37.2 29.2 329 SBP >140 mm Hg or
DBP > 90 mm Hg or
currently on
medication for

high BP
HTN Price A [5] 2013—2016 Both Karonga District, Household 28,871 38.3 61.7 >18 14.7 13.6 14.9 13.8 15.8 SBP >140 mm Hg or
Lilongwe DBP >90 mm Hg or

currently on
medication for

high BP
HTN Rucker S [12] 2015—2016 Rural Chiradzulu Hospital 356 26.7 73.3 >30 N/A 25.8 (21.6—30.7) N/A N/A 25.8 (21.6—30.7) SBP >140 mm Hg or
District HIV—; 19.5 HIV—; 19.5 DBP >90 mm Hg or
(15.6—23.6) (15.6—23.6) currently on
HIV+ HIV+ medication for high

BP. BP = average of
2 consecutive BP
measurements

HTN de Ramirez [13] 2007 Rural Mwandama Household 408 40 60 38.4 (>18) N/A 23 25 22 23 SBP >140 mm Hg or
DBP >90 mm Hg or
currently on
medication for high
BP. BP = average of
consecutive
measurements
separated by 3 min

(continued)




REVIEW

for care
ol fo
d protoc
define
nd poorly
, a
tion,
duca 9].
a[ient e B 18’1)1 . ical
p [167 clin
livery ing HIV Ds
de re aging NC
ca lever: for d
Is of ed le form nte
models . involvd a plat docume d
ive { car ovide dies . gan
vat dels o o pr stu eenin
. Inno ive models of es t |. The S scr nges
- ive cilit 21]. iabete alle
%j P InnovatdeliV ery fztment [Zojon and d_liavan-ous (é]l) drugs,
5 2| 5 ice tre ensi spi fN l-
gl = Servi ] and ert ible de: . ) eva
el " [ e ng d
2 s T g ning ion of hyp is feasib ispensi ing an .
By 3 22 ree on ol fy] is fe: disp itoring tion
5 & 5 8oL ] € o 3 sc rati linic d 1to lual
5 =9 2 £ £ i integ IV cli ut an mon d eva T
5 £ <€ g @ Sw~og Moo that nH ck o data ing an ients fo
T o8 ° . a to (0] . n
Sa £ 5 % E‘ e E g ; _E ‘:* g‘ % .r‘% care 1nFO frequent SS related .[ mOnltorlrﬁieSe pgtlle istics
o z § = ™ % = = s § A 3 indudm§ and issue electronic d report1 ning of log
sgml‘a.&’m_:gu“- 2 5 load, ing an itor an an
c N UNS = =) Q rklo 1 mg nito nd p
momtgsc ° wo Applyir mo ting a I
£ o z uation. [oproutl?zlzug forecas ended [22
-8 C{ em iona O
Z i g S}Ifsltdent ratloﬁla s been rec ioh
3
= 2 e ffing d a hig
< 8 d sta ale s
g 5 an reveal ith e
e
T g 3 literatur, alawi, W56%,
: g |d s |Z N of the hrera o 17 etes
"3 z £ ISCUssIo ic review and dlabeg% and and diabel
) § Dhis systemat ertenSior; 8% to 32'rten510n ainadequatedz
a & . e .
v £ < o o T en of h.yp from 1 of hyp or Ds lndu,
o < =2} d S d NC (¢
E3E|R g = bur ranging t case treated, these Xcessive
53 @ timates ly. Mos d un d with king, e fruit
Lo - spectively. diagnose ’assoclateb cco smo ivity, low red
3 n = Te un I a inacti lec
< = > ; ) cto to . mna Se
3 ;E g8 = Temalnll d. Risk faldel’ age?> th51Cal- h WHR. diabetes
= F § 2 controlle age (o ObesltyMI and hlg creased
g - s asing ption, igh BMI, ith in ions. e
=2 < incre nsum hig iated wi latio ist in th
g > 1 co intake, cia opu 1St 1
o 9 N oho mta asso ient p ies ex an
= § : é alcd Vege[ables were alsgn HIV pat:jiscrepancl;eetween urbey
55 g 2 an imen isk i ies ion survi
€ 3 = w0 T regim ion ris studies, tensio EPS ith
g g £ AR tensi ded hyper ide ST d wit
& |3 0 § hyper included of hy ionwid ared wit
e i d y he i ibution ton omp [5]
< - an ong t istribu he na 0% c ice et al.
2 5 Among the 1 e the navom e
S o n hi 0 Pri ith rura
° j k] cea . Wi lence ies by th r
g L > alen ings. evale udie wi ith
5 SN 8 prev ral sett g1rurall pr % (6], st stimates, red wit
SEE I eporneda s 151 meport lower pciney. For
2 3 g reporte preValenCl 15] reporot/ and 21.0 respecﬂver};e d in
8 >, bhan L 6% 5%, epo
= b= an ur et a f13. 26. en r ies bY
£ W = ivala et ates o % and tly been tudie
o & |Al © @ d D . 7% isten m s 3]
gl 3 e an es 14. nsistent 11 [2]
L = 9 § prevalence_ma[es of den has co s SpeClﬁCa goza et alor[ed
= 1 T : 5 am
N 3 3 urban es higher bu rural Seatligand Msygenerauy repwhen
g S in 8 iabetes, d to 1[15], les sion i
5 o = diabe are ta mp ten ich is
: I P etes . hver hic
z " S pban comparec on samp "L, w a
g?w S ur 151, opu an 5,111, e as
s & o 9] 3 ice et al' Older Pop iabetes ions I der ag
=" g & Price with of opulat ting o
2| g = Studies alence et Pl repor 7). lence
E & < & T preva h young tudies ion [7]. revaience
3 § ¢ hlgheared s previous 0 hyPertens-abﬂitY cros Malawi
T 3 p it n ide vari acro for
w |, 2 comg t wi iabetes a ide iabetes ed
o ten be A be nc
£ £ 5 consis r for dia found. and dia ronou ial het-
D o to lso n re p ti
L 3 isk fac iew a tensio is mo bstan bY
z |3 ™ ut revie h hyper d, and is The su lained
2 t > s 1he Xplam in
x o of bo . tren mate. nly e iation
2 2 timates ar ume betes estt Was mai § variat res,
c = 2 es o cle n dia tudies includin, measu
§ g 5 ith no ¢ tha en's A ted
& © ks 5 o W nsion betwe dology nt cu collec
<2 5 2% hyloer‘e-t found dy metho of differe utinely nclear
E outine u
N g £ 2 erogenellzted to s[l; on, the usiimal’y Vs T ple Slze? missing
N o re iter ’ m
2|5 4 a g issues sis crite ource (p aller sa tion o
| ~ € 1o a s : sm or
< diag dat ly op
S g = he ings, lative r pr
N S 5 ) t setting a), re large
> x5 ls = o $ g study based dat- n, and
ERE 2 = g facility- t selection, NO. 2, 2019
& x 2 S E icipan! 4, NO.
2 8§ s particip data. RT, VOL. 1
7 e EA
S £Ei outcom OBAL H
T g 385 .
5 = =) = S 5 &
B < % o a g 5
gl=z2e g : lgse
2 & £
b= c
<} 2
(] =
. ©
~ 5|2
w o
e
-]
2
114

8
9-11
e 2019: 10
Jun



8TT-60T :610C 3unf

610Z ‘C "ON ‘T "10A ‘LYV3IH V401D

ST1

TABLE 3. Risk factors for diabetes and hypertension in Malawi

First Sample Male Female

Condition  Author (Ref. #) Study Year  Site Region Setting Comorbidities  Size (%) (%) Age (yrs)* Risk Factors

DM Allain T [7] 2013—2014 Urban Blantyre Hospital N/A 10,191 50.2 49.8 >16 Old age, HIV comorbidity

DM Divala O [15] 2014 Both  Zomba HIV clinic HIV 952 283 717 >18 Old age, current ART regimen other
than tenofovir/lamivudine/
efavirenz and idovudine/
lamivudine/nevirapine

DM Mudie K [14] 2013 Both  Karonga, Lilongwe Household N/A 27,880 39.7 60.3 35.9(+£15.1) High BMI and WHR

DM Msyamboza K [11] 2009 Both  Nationwide Household N/A 3,056 29.8 70.2 25—64 Tobacco smoking, excessive alcohol
consumption, physical inactivity,
obesity, low fruit and vegetable
intake

DM Manjomo R [10] 2014—2015 Urban Lilongwe Health center N/A 1,135 34 66 >14 Tobacco smoking, high alcohol
consumption, obesity

DM Price A [5] 2013—2016 Both Lilongwe, Karonga Household N/A 28,891 383 61.7 36.6 (>18) Physical inactivity, tobacco smoking,
high alcohol consumption, high salt
and sugar intake

DM Rucker S [12] 2015—2016 Rural Chiradzulu District Hospital HIV 356 26.7 733 51.5 (>30) ART regimen >10 yrs

HTN Allain T [7] 2013—2014 Urban Blantyre Hospital N/A 10,191 50.2 49.8 >16 Old age, HIV comorbidity

HTN de Ramirez [13] 2007 Rural Mwandama Household N/A 408 40 60 38.4 (>18) Old age, high BMI, television
ownership, physical inactivity,
frequent meat and fat intake

HTN Divala O [15] 2014 Both  Zomba HIV clinic HIV 952 283 717 43.0 (>18) Old age, obesity, current ART regimen
zidovudine/lamivudine/nevirapine,
and presence of proteinuria

HTN Mudie K [14] 2013 Both  Southern Karonga, Household N/A 27,880 39.7 60.3 35.9 (+15.1) High BMI and WHR

Lilongwe

HTN Msyamboza K [6] 2009 Both  Nationwide Household N/A 3,910 32.8 67.5 39.7 (25—64) Tobacco smoking, excessive alcohol
consumption, physical inactivity,
obesity, low fruit and vegetable
intake

HTN Manjomo R [10] 2014—2015 Urban Lilongwe Health center N/A 1,135 34 66 >14 Tobacco smoking, high alcohol
consumption, obesity

HTN Price A [5] 2013—2016 Both Lilongwe, Karonga Household N/A 28,891 38.3 61.7 36.6 (>18) Physical inactivity, tobacco smoking,
high alcohol consumption, high
sugar intake

HTN Rucker S [12] 2015—2016 Rural Chiradzulu District Hospital HIV 356 26.7 733 51.5 (>30) ART regimen >10 yrs

ART, antiretroviral therapy; BMI, body mass index; WHR, waist-to-hip ratio; other abbreviations as in Tables 1 and 2.
*Listed as mean, range, or mean (range).
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TABLE 4. Barriers and facilitators to implementing hypertension and diabetes interventions and clinical care in Malawi

Barriers

Facilitators

e Underfunding of NCD prevention and treatment care
programme

e Lack of comprehensive hypertension and diabetes disease
screening at the population-level

e Limited public awareness of hypertension and diabetes
symptoms and disease management

e Lack of basic health commodities for the screening, diagnosis
and treatment of hypertension and diabetes at primary
health care facilities

e Lack of specialists and/or specialist NCD clinics

e Lack of standardized protocols for care delivery

Poorly trained personnel and staff shortages

Supply shortages (i.e., drugs, laboratory assays, diagnostic
equipments)
e Limited access to care (i.e., distance to clinics, lack of
follow-up)
e Poor patient record-keeping

e Active Ministry of Health participation and engagement helps
bring together stakeholders across disciplines

e Various stakeholders working together with the Ministry of
Health policy and strategy development allows leveraging
of future opportunities

e Development of a National Action Plan for prevention and
management of NCDs

e Development of innovative models of care including
integrated models of care (i.e., NCD treatment at HIV clinic)
to improve access to treatment

e Task shifting initiatives to other health cadres to mitigate
human resource shortages

e Initiatives by stakeholders in Malawi to build NCD focused
implementation research capacity

e Implementation of electronic medical records system to keep
track of patient data and standardize care

Abbreviations as in Table 1.

Our review demonstrated that there is an increased
risk of hypertension and diabetes at a younger age and
often in individuals with relatively low or normal BMI [5].
The mechanism is not understood but may be related to
early life risk factors including low birth weight and un-
dernutrition. Traditional risk factors including tobacco,
alcohol, and physical inactivity in Malawi appear to be
increasing [5,6], with at least 1 in 4 men smoking tobacco,
1in 5 men drinking alcohol excessively, and at least 1 in 4
women were overweight or obese [5,6]. More than one-half
of the individuals in urban and rural Malawi reported a
consumption of salt exceeding the 5 g/day recommended
limit set by the World Health Organization [5]. The use of
more than an equivalent of 6 teaspoons of sugar per day in
sweetened drinks was also common [5]. The higher burden
of hypertension and diabetes in younger age groups and
the relative increase in traditional risk factors emphasizes
that context-based interventions should start early in the
life course.

In this systematic review, clinical care of hypertension
and diabetes in Malawi were examined based on 3 cate-
gories: typical clinical care, innovative models of care, and
external patient support strategies. Given limited human
and financial resources, innovative models of care are
required to mitigate the growing burden of NCDs in
Malawi. More broadly, we identified 2 innovative models
of care integration across Malawi [20,21]. The first model
of care in southern Malawi is an integrated chronic care
clinic that utilizes an HIV program as a platform for various

chronic care screening and treatment (hypertension, dia-
betes, asthma, and epilepsy, regardless of HIV status) [21].
This model of care allows patients with chronic conditions
or HIV to be screened and treated at a single facility during
a single visit. The second model of care from central
Malawi reported leveraging an HIV service platform for the
screening and treatment of hypertension [20]. These
studies documented that the integration of hypertension
and diabetes screening into an HIV clinic is feasible despite
various challenges including frequent stock out and
dispensing of NCD drugs, patient flow, workload, and is-
sues related to data monitoring and evaluation [20,21]. A
recent NCD model of care review in sub-Saharan Africa
also revealed that leveraging existing human resources,
decentralization of NCD care to primary health facilities,
task redistribution including to lay health cadres, designing
patient-centered quality of care, and continued training
and mentorship are key to successes of NCD treatment and
control [24]. Although community screening and sensiti-
zation on the need for NCD care is critical, strategies are
needed to ensure better linkage and retention into
care [17].

In our review, patient-centered diabetes care has been
explored in 2 studies [25,26]. Management strategies
external to formalized clinical settings include self-
management and peer-support programs [25,26]. Self-
management centers around patient education regarding
their condition to better manage their own care [25]. Peer-
support programs leverage the geographic proximity of
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patient groups to develop a supportive care network
outside of the clinic setting [26].

Malawi’s 2011 to 2016 Health Sector Strategic Plan
[27] included NCDs, and an NCD Control Program was
established with the development of the 2013 National
Action Plan for prevention and management of NCDs [28].
Currently, a new Strategic Plan is under development.
Although Malawi has begun to address the emerging
burden of NCDs, our review of policy implementations for
NCD prevention and control showed gaps in terms of
provision of quality clinical care and lack of comprehensive
active screening, prevention, community awareness, and
outreach activities [29]. In terms of financial support,
although NCDs are included in district implementation
plans, most of the planned activities are unfunded and
therefore unexecuted [29].

Although a nationwide STEPS survey was conducted
in 2009 [6] and a subsequent large-scale population-
based study was conducted in urban and rural Malawi in
2016 [5] to assess the prevalence and risk factors of hy-
pertension and diabetes in Malawi, there remains a dearth
of high-quality literature to support those research find-
ings. To provide reliable data, standardized survey and
measurement protocols must be developed and
employed. Robust data are needed regarding the burden
and risk factors for NCDs, particularly with attention to
relative contributions of subtypes of conditions (e.g.,
causes of cardiovascular disease) and risk factors related
to living in poverty. Moreover, this systematic review
uncovers a need for a greater amount of high-quality
research related to NCDs, particularly among children
and adolescents in Malawi as well as among the poor,
which may permit a better estimate of the national trends
of chronic disease conditions. Phase 4 Translation
research is also warranted to assess the implementation of
the different innovative models of NCD care, including
the cost effectiveness of various approaches to provide
information for scaling up. The contribution of nontra-
ditional risk factors for NCDs, including infections and
undernutrition, were not explored in Malawi and requires
future study.

This systematic review should be interpreted in the
context of its limitations. We have only considered litera-
ture published in the last 10 years, which precludes data
from earlier reports. We included 23 studies, among which
12 (52.2%) were rated as high quality, 6 (26.1%) were
rated as medium quality, and 5 (21.7%) were rated as low
quality. Prevalence data reported in this review span quite a
wide range. The heterogeneity of reported data may be
attributed to low sample sizes, differing population de-
mographics, insufficient control for confounders, and the
usage of variable diagnostic criteria and measurement
techniques between studies. Despite these limitations, this
study is the first systematic review of hypertension and
diabetes disease burden and risk factors in Malawi
providing a clear summary of the existing knowledge on
these conditions. Moreover, the review summarized the

GLOBAL HEART, VOL. 14, NO. 2, 2019
June 2019: 109-118

various models of clinical care currently underway in
Malawi.

CONCLUSIONS

The prevalence of and risk factors for hypertension and
diabetes is high in Malawi, which is consistent with find-
ings from other settings in sub-Saharan Africa. As treat-
ment of priority conditions such as HIV continues to
improve in these settings, NCDs are increasingly being
recognized as the next frontier in health. This preliminary
review puts the currently available literature into context
and elucidates critical gaps of research in the field.
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