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Abstract

Background: Hypertension (HTN) and diabetes mellitus (DM) are highly prevalent in low- and middle-income
countries (LMIC) and a leading cause of morbidity and mortality. Recent evidence on effectiveness of primary care
interventions has attracted renewed calls for their implementation. This review aims to synthesize evidence
pertaining to primary care interventions on these two diseases, evaluated and tested in LMICs.

Methods: Two reviewers conducted an electronic search of three databases (Pubmed, EMBASE and Web of
Science) and screened for eligible articles. Interventions covering health promotion, prevention, treatment, or
rehabilitation activities at the PHC or community level were included. Studies published in English, French,
Portuguese and Spanish, from January 2007 to January 2017, were included. Key extraction variables included the
12 criteria identified by the Template for Intervention Description and Replication (TIDieR) checklist and guide. The
Innovative Care for Chronic Conditions Framework (ICCCF) was used to guide analysis and reporting of results.

Results: 198 articles were analyzed. The strategies focused on healthcare service organization (76.5%), community
level (9.7 %), creating a positive policy environment (3.6%) and strategies covering multiple domains (10.2%).
Studies included related to the following topics: description or testing of interventions (n=81; 41.3%),
implementation or evaluation projects (n=42; 21.4%), quality improvement initiatives (n=15; 7.7%), screening and
prevention efforts (n=26; 13.2%), management of HTN or DM (n=13; 6.6%), integrated health services (n=10; 5.1%),
knowledge and attitude surveys (n=5; 2.5%), cost-effective lab tests (n=2; 1%) and policy making efforts (n=2; 1%).
Most studies reported interventions by non-specialists (n=86; 43.4%) and multidisciplinary teams (n=49; 25.5%).

Conclusion: Only 198 articles were found over a 10 year period which demonstrates the limited published research
on highly prevalent diseases in LMIC. This review shows the variety and complexity of approaches that have been
tested to address HTN and DM in LMICs and highlights the elements of interventions needed to be addressed in
order to strengthen delivery of care. Most studies reported little information regarding implementation processes to
allow replication. Given the need for multi-component complex interventions, study designs and evaluation
techniques will need to be adapted by including process evaluations versus simply effectiveness or outcome
evaluations.
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Background
Non-communicable diseases (NCDs) are global public
health concerns, with four conditions receiving a priority
status by the World Health Organization: cardiovascular
diseases (CVD), chronic respiratory diseases, diabetes
mellitus (DM) and cancers [1]. Described as the “invisible
epidemic” [2], NCD mortality exceeds that of communic-
able, maternal, perinatal and nutritional conditions com-
bined [3, 4]. NCDs are the largest cause of mortality both
globally and in the majority of low- and middle- income
countries (LMICs) [5–8] where approximately 80% of the
global deaths from NCDs occur [9].
Management of NCDs requires regular availability of

drugs, laboratory facilities, data collection tools, trained
healthcare workers and educated and empowered pa-
tients in addition to health services tailored to the social
and life characteristics of individuals [10–12].
There is strong evidence that primary care is one of the

most cost-effective strategies in curbing morbidity, disabil-
ity and premature mortality of hypertension (HTN) and
DM [13, 14]. The need for effective primary care interven-
tions was stated in the Alma Ata Declaration in 1978,
which emphasized effective healthcare systems as a reflec-
tion of social determinants rather than hospitals and
doctors alone [15]. The Declaration proposed a focus on
Primary Health Care (PHC) which challenged the view of
biomedicine dominated healthcare system [15]. PHC con-
ceptualized healthcare as scientific, socially acceptable and
universally accessible and based on the principles of equity
and community participation [15]. PHC has again been in
the spotlight with the 40-year anniversary of the Alma-
Ata Declaration and the global community reasserting its
principles in the Astana Declaration, which emphasized
the importance of PHC in achieving universal health
coverage and the sustainable development goals, and on
the prevention and management of NCDs [15].
Recognizing the importance of PHC, the WHO has

developed the Package of Essential Non-communicable
Disease Interventions (WHO PEN) for Primary Care in
low-resource settings [13, 14].. The WHO PEN has a
special focus on hypertension (HTN) and DM and their
integrated management given their burden. Research
and policy making efforts are underway in many coun-
tries, however, there are no scoping reviews or evidence
synthesis efforts related to interventions targeting HTN
and DM in LMICs. To address this paucity of data, we
conducted a scoping review focusing on these two dis-
eases. This review aims to describe the key characteris-
tics of HTN and DM focused primary care and
community level interventions in LMICs [16].

Methods
This review was guided by the framework for scoping re-
views recommended by Arksey and O’Malley [17]. As

opposed to systematic reviews, this approach was found
to be more appropriate for mapping key concepts in this
vast research area, spanning across heterogeneous do-
mains and disciplines [18, 19].
Using a pre-defined search strategy, two reviewers con-

ducted a search in Pubmed, EMBASE and Web of Sci-
ence. Studies published in English, French, Portuguese
and Spanish, from January 2007 to January 2017, were in-
cluded (see Additional file 1 for the complete search strat-
egies). The results of all searches were entered into the
Covidence software for analyses [20]. After duplicates
were removed, the remaining citations were assessed by
title and abstract and then by full texts. The two reviewers
independently assessed articles for eligibility against the
study inclusion criteria. Disagreements about the inclusion
of studies were resolved through discussion and consen-
sus. Bibliographies of eligible full texts were also examined
for potentially relevant articles based on the eligibility
criteria.
All studies were judged on following criteria for

inclusion:

a) Interventions developed for populations affected by
DM and HTN in LMICs, as defined by the World
Bank [21].

b) Interventions covering health promotion,
prevention, treatment, or rehabilitation activities at
the PHC or community level.

c) Interventions focusing on health system
organization, policy making, financing of health
care systems.

d) Community level intervention was defined as any
intervention delivered at home, village, or any
defined community setting, but not in a health
facility.

e) All those studies that reported prevalence or other
cross-sectional descriptions of health system or
populations in LMIC were excluded.

Key extraction variables included the 12 criteria identi-
fied by the Template for Intervention Description and
Replication (TIDieR) checklist and guide [22]. This
included several variables related to implementation pro-
cesses such as a) the name of the intervention b) ration-
ale of intervention c) materials and procedures d)
delivery agent of intervention e) density of dosage of
intervention f) flaws in study design g) training, and
supervision of delivery agents h) fidelity rating h) man-
ualization or tailoring of interventions. The Innovative
Care for Chronic Conditions Framework (ICCCF) [23]
was used as the analytical framework to guide analysis
and reporting of results. The ICCCF is based on the
well-known Chronic Care Model and highlights the im-
portance of the policy, health system, community and
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individuals in providing the environment necessary for
improving chronic patient care [24–27]. For the purpose
of this review, the ICCCF framework was used to classify
interventions at three levels: a) healthcare service
organization b) Community level and c) Policy making.
These levels were further sub-classified into several
strategies. Healthcare service organizational level strat-
egies spanned across: self-management through educa-
tion and monitoring, continuity and coordination,
information systems, leadership incentives and organiz-
ing and equipping healthcare teams. Community level
interventions were sub-classified into: a) mobilization of
communities to participate b) raising awareness c)
provision of complementary services and leadership sup-
port. Lastly, policy level initiatives included: a) integra-
tion of policies b) supportive legislations c) human
resource d) strengthening partnerships e) leadership and
advocacy f) consistent financing. Interventions spanning
across several strategies within the same level were
labelled as multifaceted. Those interventions that
employed strategies from different levels were catego-
rized as “multiple domains”.

Results
Characteristics of studies
The initial search identified a total of 1922 citations.
After duplicates were removed, 1716 were accepted for
further screening. A total of 1115 articles did not fulfill
the inclusion criteria and thus, were excluded. A total of
601 studies were accepted for full text review. Of these,
196 studies were identified as meeting the inclusion cri-
teria. Most of the studies were excluded because of study
design such as prevalence studies (n=214), not from the
LMIC (n=49), recommended intervention not imple-
mented at the PHC or community level (n=37), and
studies that lacked details on the content of intervention
(n=28). Two additional articles were added as per sug-
gestions by a subject expert. The flow chart for the arti-
cles included in the scoping review are described in
Fig. 1. A total of 83 papers were related to DM, 66 to
HTN, and 49 to both. Papers included described a var-
iety of populations. The largest sample size was reported
as 25,000 Turkish schools, reaching over 7.5 million stu-
dents and 600,000 teachers [28]. Papers were from 43
countries, most commonly Brazil (n=31), China (n=26),
Thailand (n=20), Mexico (n=13) and South Africa (n=
13). The characteristics of the different studies are de-
tailed in Additional file 2.
All studies were assessed according to the ICCCF

framework, to delineate the dominant strategies tested
in the interventions. This framework provided a repro-
ducible approach to classify the interventions into four
domains: health service organization, community initia-
tives, policy making and those packing strategies from

multiple domains. Most of the strategies focused on
healthcare service organization (76.3%), followed by
community level interventions (9.6 %) and finally
creation of a positive policy environment (3.5%). Fur-
thermore, there are strategies covering multiple domains
(10.7%). The characteristics of included studies accord-
ing to the ICCF domain are represented in Fig. 2. Fur-
ther description of the included studies according to the
TIDieR template and their classification according to the
ICCF are shown in Additional file 3.
Study designs were descriptive i.e. reporting post-

intervention outcomes in descriptive manner (n=81;
40.91%), RCTs (n = 42 ; 21.21%), quasi-experimental
with pre-post design (n=28; 14.14%), cluster RCT (n=16;
8.08%), longitudinal (n=16; 8.08%), cross-sectional (n=7;
3.54%), and others including mixed-methods, qualitative,
operational and case-studies (n= 8; 4.04%). Primary aims
of the studies were description or testing of an interven-
tion 82 (41.41%), implementation or evaluation projects
(n=43; 21.72%), quality improvement initiatives (n=15;
7.58%), screening and prevention efforts (n=26; 13.13%),
clinical management of HTN or DM (n=13; 6.57%), inte-
grated health services (n=10 ; 5.05%), knowledge and at-
titude surveys (n=5; 2.53%), cost-effective lab tests (n=2;
1.01%) and policy making efforts (n=2; 1.01%). A major-
ity of the studies (n=166; 84.69%) reported interventions
integrated in primary care hospitals, clinics and pharma-
cies, while others (n=32; 16.16%) were non-integrated
into healthcare settings. Most of the studies were con-
ducted in urban areas (n=124; 60.63%) followed by rural
areas (n=15; 7.58%), national level (n=11; 5.55%), provin-
cial (n=4; 2.02%), while only few (n=5; 2.53%) studies re-
ported findings in multiple countries. Only 5 studies
reported the intervention to be conducted in special set-
tings: poor parishes, indigenous populations (n=1,
0.51%) or conflict areas (n=1; 0.51%).

Intervention delivery
These studies reported varied types of personnel deliver-
ing interventions. A high proportion of studies reported
interventions by non-physicians (n=86; 43.43%), followed
by multidisciplinary teams including physicians as well
as non-specialists (n=49; 24.75%), physicians (n=23;
11.62%), researchers (n=18; 9.09%), policy makers (n=11;
5.56%), media (n=4; 2.02%), patients (n=4; 2.02%) and
technology-based interventions (n=3; 1.52%). Among
non-physician delivered programs, a majority were deliv-
ered by nurses (n=23), followed by community health
workers (CHW) (n=18), pharmacists (n=14), nutrition-
ists and dieticians (n=9), peers (n=7), counsellors & edu-
cators (n=4), physical trainers (n=3), medical assistants,
technicians and non-physicians (n=3), and finally stu-
dents (n=4). The count and delivery agents involved in
included studies are represented in Fig. 3.
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A majority of the studies did not mention explicit
training methods for delivery agents (n=138). When
this information was available, delivery agents were
trained by researchers (n= 32), physicians (n= 7),
nurses (n= 5), specialist physicians (n= 4), certified
educators (n= 3), multidisciplinary teams (n= 2), and
trainer (n= 1), accrediting body (n= 1), foreign collab-
orators (n= 1), physical trainers (n= 1), and nutrition-
ist (n= 1).

Healthcare System Organization
The majority of papers (n=151) focused on strategies at
the level of healthcare service organization. A high num-
ber of studies focused on organization and equipping
healthcare (n= 78), followed by self-management by edu-
cation and self-monitoring (n= 50), continuity and co-
ordination (n =8), leaderships incentivization (n= 6), use
of information systems (n = 5) and multifaceted inter-
ventions (n = 4).

Fig. 1 Flow chart for the articles included in the scoping review
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Self-management by education and self-monitoring
A total of 50 papers focused on strategies to support
self -management by education and self-monitoring,
through education or self-monitoring. Educational
strategies constituted the primary focus of 46 papers,
with a goal to increase knowledge about the disease(s)
in order to bring behavior change [29–31], promote
lifestyle modifications [32–35], improve awareness, the
disease(s) treatment and improve clinical outcomes
[35–38].

A total of 21 interventions were based on homoge-
neous themes of knowledge regarding DM, dietary and
exercise habits delivered in groups, individualized and
based on home visits, sometimes involving patient fam-
ilies. Three studies also focused on communication skills,
problem solving and stress management [35, 39, 40]. Five
studies reported educational programs delivered by multi-
disciplinary teams comprising doctors, nurses, psycholo-
gists, psychotherapists, counselors and nutritionists who
delivered health coaching face to face and telephone

Fig. 2 Characteristics of included studies according to the ICCF domain

Fig. 3 Delivery agents involved in included studies. This figure was created using the Tableau Desktop software version 2018.3.8 licensed for
noncommercial academic research
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[32, 35, 41–43], while Eik et al [44], tested the effect-
iveness of Brazilian health guideline based on health
coaching by specialized instructor and follow ups by an
endocrinologist. Two of the studies explored educational
interventions delivered by nurses to improve physical ac-
tivity by delivering exercise referrals and PA counselling
intervention [45] while the second intervention focused
on a 5 week structured educational module to improve
glycemic index [46]. Four studies [47–50] reported educa-
tional interventions delivered by nutritionists that aimed
to improve adherence to non-pharmacological treatment
of HTN, reduce risk factors, and improve dietary behav-
iors and glycemic control among patients. In contrast to
rest of the studies delivering counselling or educational
workshops, Ribeiro et al., also implemented family orien-
tations sessions through home visits [50]. Liu et al., en-
sured good dietary behaviors by delivering pamphlets
based on the concept of traffic light diet combined with
individualized nutrition counselling every two months
after the intervention, over a six months period [47]. Lu
et al. [51], sought to improve patient knowledge on HTN
using interactive educational workshop while Oliveira
et al., emphasized the importance of regular group en-
counters with educational programs comprising Dietary
Approaches to Stop HTN (DASH) diet, physical activity
and emphasis on reduction and consumption of alcohol
and tobacco [52]. The VIDA project aimed to improve the
quality of DM by educating patients about foot care as
well as primary care personnel including physicians,
nurses, nutritionists and psychologists [53]. Only one edu-
cational intervention for management of DM was focused
toward a marginalized community, and delivered by a
team of non-specialists including nursing students and
local health workers over 12 weeks of DM classes and
individual follow-ups [54]. Lay facilitators and peer led
educational interventions among Thai [39, 40, 55] and
Jamaican populations [37], comprising group meetings, in-
dividualized sessions as well as home visits. The content
of these interventions aimed to improve knowledge
regarding DM, self-monitoring dietary habits, group
counselling, as well as promoting communication and
problem-solving skills.
Lifestyle modification programs were explored in four

studies as secondary preventive strategies [33, 34, 38, 56].
These programs were run by nurses in Iran (lifestyle
modification package), DM prevention team in Pakistan
(lifestyle modification and metformin), and in India and
China as DM community lifestyle improvement program
offered by professional health educators, exercise trainers
and lay-interventionists. Wei et al. [38], implemented a
multi-pronged approach delivered as monthly club meet-
ings detailing personalized diet therapy as well as effective
communication skills to improve clinical outcomes among
patients with DM. Two studies also reported pharmacist

led counseling interventions in pharmaceutical set-ups
aimed towards lifestyle improvement, and treatment ad-
herence, in collaboration with physicians [57, 58].
Physical activity counseling and/or exercise classes

complemented nutritional education in several health
promotion programs and were mainly directed for DM
prevention or on improvement of glycemic control of
diabetic patients in six studies [35, 59–63]. All of these
interventions differed in their content and were deliv-
ered either by exercise trainer, physician, researcher or
the patient themselves. The interventions included long
term home based light to moderate intensity walking
program spanning three session a week [36], with re-
assessment of the participants for BP and anthropomet-
ric profile each 2 months [35]. Training in Yogic breath-
ing techniques (sitting, breathing, meditation) was
provided to the patients by researchers in a three visit
program to improve glycemic index [59]. Other pro-
grams included 8 sessions of physical exercise training
by a team of physicians [64]. A multi-pronged approach
was adopted by Tran et al., which included educational
materials on diet, resistance bands for strength exercise
and a 6 month membership to a walking group to im-
prove both the dietary and physical activity behaviors
[65]. Lastly, Debarros et al [66] tested supervised resist-
ance exercise training to pregnant mothers to improve
gestational diabetes.
Behavioral techniques were utilized in a total of four

studies. Among these interventions, nurses certified in
Motivational Interviewing (MI) aimed to counsel HTN
patients [67], and Saengtipbovorn et al. [68], evaluated
the effectiveness of a multidisciplinary team comprising
of doctors, dentists, dental assistants and nurses to im-
prove glycemic index and dental hygiene through MI.
Other strategies included counselling of patients to im-
prove depressive symptoms by counsellors [60] and phys-
ician delivered smoking cessation counselling [30]. Three
studies assessed the effectiveness of empowerment pro-
grams delivered by lay health workers in Brazil [29], and
multidisciplinary teams comprising a team of nurses,
endocrinologist and nutritionists in Iran [61] and Turkey
[62]. These programs aimed to improve clinical outcomes
and self-management among patients by incorporating be-
havior change protocols and empowering services.
Four self-management programs focused on nutritional

interventions delivered either by nutritionists or physi-
cians in Oman [63], in Mexico [69] and Brazil [70, 71].
These interventions were designed as per Omani practice
guidelines, DASH approach adapted for Mexico [69] and
a multifaceted program comprising nutrition education,
physical activity counselling and community exercise clas-
ses (walking and dancing) [70]. Lastly, Lima et al., tested
the effectiveness of Brazilian Dietary Approach to Break
HTN (BRADA) for reducing glycemic and lipid profiles
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among hypertensive patients. This diet was also based
on DASH with low sodium and low glycemic index
foods [71].
Only four papers focused on Self–Monitoring (SM).

The Self-Monitoring Blood Pressure (SMBP) provided
immediate feedback to patients and may stimulate them
to become active participants in self-care and improve
adherence to medication [72]. Some interventions tried
to motivate patients to recognize the monitoring of
blood glucose as a tool in self-care to attain a better
quality of life [39] and increase the rate of glycemic tar-
get achievement [73, 74].
A few papers described specific adaptations made to

the individuals included in the studies including tailoring
to the patient’s condition [75, 76] as well as the develop-
ment of a “Virtual environment” for the deaf patients
with DM and HTN [77]. Technology based interventions
were reported in four studies [77–80], where two inter-
ventions were delivered by nurses to deaf patients using
virtual environment, offering eight screens about feeding
containing food pictures and videos in Brazilian sign lan-
guage, and another utilizing nurse run persuasive SMS
intervention to bring about behavior change among pa-
tients. While de Souza et al, reported use of flipcharts by
nurses and physical education teachers to promote qual-
ity of life and treatment adherence [72]. Bobrow et al.,
tested the effectiveness of non-health related messages
at six-weekly intervals to hypertensive patients [80]. The
different strategies of self-management interventions are
described in Fig. 4.

Continuity and coordination
The strategy of continuity and coordination formed the
basis of eight interventions to ensure effective continuity
of care for the patients. This strategy involves effective

transition from one setting to another by ensuring that
high quality information is conveyed between healthcare
professionals during transition [24–27]. These strategies
entailed auditing of healthcare data, [81, 82] referrals to
specialists for specialist care, as well as behavioral per-
suasion approaches using letters and messages to ensure
attendance and adherence [81, 82]. Only one study re-
ported use of a multipronged approach of financial
incentivization, behavioral contracting and reminder let-
ters to retain patients in care for HTN and DM [83].
Other studies used reminder phone calls or mobile text
messages to increase follow-up rates [84–86] or improve
adherence [87]. The messages discussed a range of issues
regarding adherence to treatment. Using this approach
coupled with counselling sessions, Long et al. [86] ,
aimed to improve depressive symptomatology as well as
glycemic indices. Three studies used clinical audits for
people with HTN and/or DM in India [81], Botswana
[88] and South Africa [89]. Patient referrals for specialist
eye care to ensure compliance with eye control among
diabetic patients was used in only one study [90].

Information system
There were five studies that leveraged information systems
[91–95], spanning use of clinical and computerized deci-
sion support systems, tele-health initiatives and use of so-
cial media. Clinical and computerized Decision Support
System (DSS) developed in India and Brazil contributed to
improved management of hypertensive/diabetic patients
at PHC level [91, 92]. All participating professionals were
trained by the research team. The decision support system
implemented by Maia et al [92] in Brazil, generated treat-
ment recommendations by entering clinical characteristics
and blood glucose measurements.

Fig. 4 Strategies of self-management interventions
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Two studies focused on tele-health interventions
namely: “Mobilicare” and “Telehealth Brazil” [93, 95].
The “Telehealth Brazil” program provided telemedicine
services (web conference and tele-consulting) for all
members of Family Health Teams (doctors, nurses and
Community Health Agents) providing primary care ser-
vices in remote areas to increase adherence to treatment
of their HTN patients, during a six-months period [95].
Tele-consulting between professionals: through web-
conferences and electronic forms (store-and-forward)
with max. 48-hour reply sought to address the problem
of distance, the delay in getting a second opinion, and
the lack of access to it [95]. The Mobilicare service
offered guidance and monitoring of diabetic patients in
real time by health-care provider from a distance over
one year [93]. It utilized several therapeutic approaches
for instance, persuasive reminders to complete 5000
steps, as well as guidance and monitoring by health pro-
viders by using data transmitted via patient operated
tablet and online glucometer. An integrated tele-health
intervention delivered via Facebook group “Diabetes
Macedonia” leveraged patients and caregivers education
along with tailored treatment plans including pump set-
ting, basal bolus insulin delivered via skype using the
data uploaded by patients [94].

Leadership & incentivization
Six papers involved encouraging quality in healthcare or-
ganizations through leadership and incentivization. All
of these studies focused on teaching and training of pri-
mary care physicians (n= 5) or medical students (n= 1).
Five studies focused on training of primary care physi-

cians that included training in the psychotherapeutic
BATHE (Background, Affect, Trouble, Handling, Em-
pathy) technique [96], Continuing Medical Education
(CME) programs [97], training in regional DM manage-
ment guidelines [98], and use of active teaching skills [99].
In contrast to other programs, the BATHE technique
aimed at improving affect management, problem solving,
and adherence among patients to improve clinical out-
comes. While rest of the interventions included CME or
training programs aimed at family doctors/GPs aimed to
exert a positive effect on the medical decision-making
process and subsequently on patient health outcomes by
reducing the probability of having uncontrolled BP [97].
The only educational intervention aimed at medical stu-
dents tested a curriculum pertaining to Continuity of Care
Clinic designed for final year medical students, and aimed
to improve their cardiovascular risk management skills
during their clerkship in Thai community hospitals [100].

Organization and equipping of healthcare teams
Organization and equipping of healthcare teams is an im-
portant strategy explored by a total of 78 interventions.

This strategy involved improving the capacity of health-
care teams and organizations by supplying them with ne-
cessary medical and laboratory equipment, essential
medicines to manage chronic conditions and teaching
specials skills and knowledge to healthcare teams [24–27].
These interventions revolved around themes of healthcare
delivery models (n= 38), screening efforts (n= 10), equip-
ping health centers with capacities in auditing of patient
records (n= 6), health system management (n= 3), explor-
ation of mediators and moderators of healthcare delivery
(n= 2), integration of health services (n= 6), and education
(n= 4), lab testing (n= 2), establishment of mobile clinics
(n= 2), and providing opportunities for self-management
by free provision of BP monitoring services to patients (n=
2) and teaching meditation (n= 1), and equipping centers
with technologies aiding in health care delivery (n= 2).
A total of six audits (after 2010), in urban areas of dif-

ferent regions, were conducted either by family physi-
cians [101] or multidisciplinary teams [88, 89, 102–104].
Govender et al., conducted a doctor or nurse led audit
of 40 community health centers in South Africa after
providing training workshops [89]. While all the audits
were based on patient records, only one study [103] con-
ducted auditing of qualitative interviews of doctors and
nurses to assess quality of healthcare services. Two stud-
ies provided training in and implementation of struc-
tured clinical records [89, 102], family physician led
audit of patients pre and post implementation of guide-
lines, and implementation and measurement of DM care
by using DM quality indicator set developed by the Na-
tional Diabetes Quality Improvement Alliance [104].
Apart from audits, effect modifiers of quality of health
service was explored as cross-sectional surveys in
Chengdu, China and urban areas of Argentina, further
leading to design and implementation of informed
guidelines [105, 106].
Prevention efforts were done in using different

strategies including screening campaigns, provision of
health education at healthcare setups and community
centers. These were conducted in rural areas of
Vietnam using personal medical records [107], in
rural Sudan by nursing students [108], CHW led foot
screening program in South Africa [109], in Kenya
using HIV counsellors trained in screening techniques
and referral protocols [110]; pharmacist led screening
programs in Thailand [111, 112], CHW led Behvarzes
and Qazvi Health Plan in Iran [113, 114]. These ef-
forts also included development and validity testing of
risk scoring systems including Achutha Menon Center
risk score in rural Kerala, India [115] and FINDRISC
page questionnaire in Europe [116] based on variables
like BMI, waist circumference, physical activity, diet-
ary intake, personal and family history of HTN and
high blood glucose.
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Three studies explored health management systems
including a Chronic Disease Outreach Program based on
the Chronic Care Model in South Africa that trained
186 nurses in detection, follow up of patients with DM
and HTN and referrals to specialists [117]. An NGO
based healthcare delivery service in rural Guatemala was
explored by Flood et al. [118], while a Kosovo based
family medicine service was adapted from Dartmouth
Medical School’s clinical micro-systems utilizing differ-
ent interventional elements of screening, auditing of
medical records and implementation of clinical guide-
lines, both for doctors and nurses [119].
Integrated healthcare models were explored in a total

of six studies, where all except one nutritionist led inter-
vention [120] was delivered by interdisciplinary teams [75,
121–124]. Only one of the studies provided integrated
health services in a slum by a team of physicians, nutri-
tionists, adherence counsellors, social workers, health edu-
cators in Kenyan outpatient clinics that served 1465
patients in a span of two years [121]. In China, a nutrition-
ist led care program was tested in collaboration with phy-
sicians and dietitians [120]. Rest of the interventions
provided a mix of education, skills training for health
management, one to one either face to face or via skype or
group-based consultations along with pamphlets and edu-
cational materials.
Provision of affordable lab testing was explored in two

studies; where one utilized an oral glucose tolerance test
in Thai primary care centers [125] and the second in-
volved free lab testing for DM among 300 patients in
West Bank [126]. Establishment of mobile clinics (n= 2)
were tested in Sudan, run by an internist with interest in
DM, an ophthalmologist, a DM nurse, DM educator and
a lab technologist [127]; another study provided details
on a mobile unit testing nurse run and counsellor sup-
ported mobile unit providing integrated counselling and
treatment for HIV along with additional screening of
tuberculosis, DM, and HTN in South Africa [128]. Self-
management by free provision of BP monitoring services
to patients was tested in two interventions [129, 130].
Technology based task shifting approaches were utilized
in two studies [131, 132], which tested BP tele-
monitoring services ensuring transmission of data from
home to clinical web portals [132] while trained techni-
cian run mobile fundal cameras under supervision of
ophthalmic nurse for screening of DM related retinal
complication [131].
Only one of the studies reported a Tai-Chi based medi-

tative intervention implemented by experienced trainers
in Chinese regions of Changshu and Fangshan [133].
While educating human resource was a target in 4 inter-
ventions, promoting self-management and education
integrated with regular healthcare activities in Filipino
government health units [134], and integrated group

sessions delivered by a trained multidisciplinary team in
China [135]. Two interventions focused on training of
CHWs in delivering DM prevention education [136, 137],
with Gagliardino et al. delivering an educational interven-
tion to both physicians and patients by a team of diabetol-
ogist as well as trained educators [137]. Lastly, Susliparat
designed an educational module tailored for DM related
complications during Ramadan, safe fasting and dose
adjustments, delivered by a team of physicians and local
religious leaders [138]. The different elements of the
organization and equipping of healthcare teams de-
scribed in the included studies are represented in
Fig. 5.
A total of 25 studies focused on healthcare delivery

models delivered by non-physicians. Ten of these pro-
grams focused on pharmaceutical care. Mainly, testing and
individualized and group follow-up counselling sessions
were integrated with regular medical care [76, 139–144].
Three pharmacist delivered interventions were unique in-
volving risk prediction using validated tools and self-check
fasting blood glucose levels [145], while rest of the interven-
tions involved auditing of physician issued prescriptions to
spot errors in dosage and drug interactions and patient re-
cords to design HTN guidelines.
Task shifting initiatives to non-specialists were ex-

plored in a number of studies on CHW based healthcare
delivery models, for delivering screening, home based
education, healthcare assessment as well as lab testing.
CHWs were used in a quality Point Of Care Testing
program [146] and providing health education and as-
sessment of clinical indicators with or without supervi-
sion of primary care physicians [147, 148]. Another
intervention explored trained local healthcare workers to
deliver screenings, vouchers for free treatment to im-
prove care seeking behavior in a slum in Nairobi [149].
Nurse led initiatives were highlighted in six interven-

tions. These projects included POCT based HbA1c test-
ing services, development of nursing service system as
part of integrated disease management model, training
of nurses in a management tool to allow nurses to pre-
scribe restricted medications to manage DM and HTN.
In three studies nurses were trained in task shifting
strategies including multidisciplinary care and develop-
ment of clear and standardized protocols and guidelines
under supervision of a physician [150–152]. Task shift-
ing to trained non-physician staff was tested in a number
of studies. Several strategies were tested including non-
physician clinicians delivered integrated management for
HTN and DM [153]; nutritionists delivered medical nu-
trition therapy model to prescribe insulin to pregnant
women [154]; public health students mediated quality
assessment of integrated care delivery models [155]; and
pharmacy technician delivered screening and referrals to
specialists were tested [156].
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Implementation and evaluation of multidisciplinary health-
care team-based health care delivery was explored in health-
care facilities (n= 9) and community setting (n= 2). These
multidisciplinary teams comprised of heterogeneous health-
care professionals. A total of ten of these teams included pri-
mary care doctors followed by nurses (n= 6), dentists (n= 3),
dietitians (n= 1), educators (n= 4), pharmacists (n= 2), lab
technicians (n= 3), podiatrists (n= 1), specialists (n= 2), social
workers (n= 1), nutritionists (n= 1), social workers (n= 1),
psychologists (n= 1), physical trainers (n= 1), lay health
workers (n= 4). Two of these studies involved home consul-
tations by a multidisciplinary team that evaluated medical
prescriptions [140, 157]. Early detection of DM related com-
plications was a target for specialist doctor led screening
campaigns for instance retinal complications [158] while an-
other study tested an interdisciplinary model of assistance by
multiple specialties in Brazil [159]. WHO CVD risk manage-
ment package [160]; free access to spontaneous demands in
treatment of HTN [161]; holistic healthcare packages [162];
DM education and smoking prevention [163] and counseling
groups [164] were tested in single studies.

Multifaceted strategies within healthcare service
organization
Four studies (one focusing on HTN, all others on both
HTN and DM), involved multiple aspects of the ICCCF.

All these strategies involved Organization and equipping
of healthcare teams through control and detection of
HTN and/or DM [165–167], and creating/ strengthening
of multidisciplinary Chronic Disease Management (CDM)
team [168]. Other most common components were lead-
ership through CME [165, 166], and training the multidis-
ciplinary team [168], and Self-management through
patients’ empowerment [166, 167] and health promotion
[165]. Information systems were common component of
two interventions with introduction of electronic medical
records [165] and Chronic Disease Information [166].
Continuity/coordination was identified as continuous
monitoring of medicine supply [166] (Table 1).

Community
This strategy involved health improvement initiatives
taken at the level of communities by improving their
levels of awareness, mobilization and provision of leader-
ship support. Nineteen studies (9.7%) involved strategies
that targeted community level awareness (n= 4), provid-
ing leadership support (n= 3) and mobilizing communi-
ties (n= 2), while a total of ten programs were
multifaceted. Four papers emphasized raising awareness
by driving educational campaigns delivered by lay health
workers [163, 169–171]. These awareness drives were
conducted at primary healthcare centers, schools, work-
places, and community dwellings comprising of

Fig. 5 Organization and equipping of healthcare teams' elements

Table 1 Summary of multifaceted strategies within “Healthcare Service Organization” level

Study Details Disease Self -management Continuity/ coordination Information systems Leadership Org. &
equip. teams

Borja-Aburto, 2016 [165] HTN, DM X X X X

Ramli, 2014 [168] HTN, DM X X

Tapia, 2016 [166] HTN, DM X X X X X

Tienthavorn, 2015 [167] HTN X X
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educational sessions on lifestyle modification as well as
print media, videos and radio talks. Sahli et al. [170], de-
scribed a healthy lifestyle promotion drive conducted by a
team of physicians, paramedics, nutritionists and psychol-
ogists in Tunisia. Singha-dong et al., tested effectiveness of
nursing students led interventions who facilitated home
visits and focused group discussions [169]. A community-
based volunteer led intervention [163] sought to increase
awareness on HTN in the population by frequent moni-
toring of BP and individualized counseling on life-style
modifications. One of the interventions involved posters
and flyers with practical or standardized educational mes-
sages displayed in public places to alert communities
about DM in children, diabetic ketoacidosis and import-
ance of a healthy life-style [171].
Only two papers reported on mobilizing and coordin-

ating [172, 173]. In many resource-poor communities
with lack of healthcare professionals, community–based
non-health workers could be mobilized as replacement
for simple tasks as obtaining BP reading using elec-
tronic devices [173], as well as diabetic patients with
good glycemic control could be engaged as peer-
supporters upon completion of the necessary training
program [172].
A total of three studies reported on leadership and sup-

port in Cameroon, where the shortage of specialized
personnel being among the most important led to imple-
mentation of nurse-led protocol-driven care for HTN
[174] and type 2 DM [175] at a PHC level and setting-up
nurse-led pilot clinics for the management of four NCDs
(HTN, Diabetes, asthma and epilepsy) at PHCs [176].

Multifaceted strategies within community level initiatives
Ten strategies involved several components of the ICCC
“Community” level: Mobilize / coordinate (n= 6); Raise
awareness (n= 7); Complementary services (n= 3); Lead-
ership and support (n= 9).
Leadership and support was a key common component,

through training of the nurse educator [177] and training

of the teams [148, 178–184] on the disease (s) manage-
ment, assessment and education techniques with emphasis
on self-management support. Initiatives to Raise aware-
ness used CHWs for education of communities on type 2
DM and/or HTN [148, 178, 180, 182, 184, 185] or
exercise clubs and health-parks [181]. These non-
specialists were fluent in local languages to educate
the villagers [177–179, 181, 183, 185]. Mobilizing and
coordination of community members was fundamen-
tal for health activities in the communities. Comple-
mentary services were identified in 3 strategies:
development of flip-charts to facilitate CHWs teach-
ing [180], appointments and travel vouchers to a local
health facility [185] and weekly club meetings and
home visits if necessary [184] (Table 2).

Policy
Seven (3.6%) papers addressed policy –level strategies
including policy efforts for integration of risk factor sur-
veillance in public-private primary care enterprises (n=
1), support for legislation (n= 3), and advocacy efforts
(n= 3). Only one study aimed to improve public-private
partnership model by integrating risk factor surveillance
into the primary healthcare system in Iran using the
WHO‘s STEPwise approach to NCD surveillance [186].
Three papers reported on legislative support in the

form of institutional support, government led CHW
based healthcare initiative and implementation of uni-
versal health coverage. Supportive legislation framework
enabled implementation of primary HCWs led standard-
ized HTN management in China [187], certification of
National Program for improving Access and Quality in
Primary Health Care (PMAQ) in Brazil by quality evalu-
ation of 16,960 family health team coordinators [188]
and improved access to care and Diabetes policy in
Thailand by implementing social security scheme and uni-
versal health coverage [189]. In China, primary HCWs run
HTN program was termed as the gate-keepers in health-
care where hypertensive patients > 35 years old were

Table 2 Summary of multifaceted strategies within “Community” level

Study detail Disease Mobilize / coordinate Raise awareness Complem. services Leadership & support

Balagopal, 2008 [178] DM X X X

Bui, 2014 [177] DM X X

Chamie, 2012 [179] Both X X

dePue, 2013 [180] DM X X X

Getpreechaswas, 2007 [181] HTN X X X

Jafar, 2010 [148] HTN X X

Jawa, 2016 [182] DM X X

Khabala, 2015 [183] Both X X

Kotwani, 2014 [185] HTN X X X

Micikas, 2015 [184] DM X X X
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provided free health services including health files, annual
checkups and follow-ups four times a year.
Three papers addressed leadership /media advocacy ef-

forts for increasing knowledge and attitudes and prevent-
ive practices among the population in Vietnam, Turkey
and Jamaica. Communication campaigns have been used
to influence attitudes and behaviors of individuals to a
variety of subjects including health. Mass media cam-
paigns “Eat Less Salt” and “12/8” achieved community-
based salt reduction behavior change in Vietnam [190]
and increased awareness, knowledge and treatment of
HTN in Turkey [191]. Port-of-Spain Declaration “Unit-
ing to Stop the Epidemic of CNCDs in the Caribbean“
triggered the Caribbean Wellness Day (CWD), public-
private and civil society partnership in health promo-
tion in 20 countries of Caribbean Community
(CARICOM) [192].

Interventions involving Multiple Domains of ICCC
Framework
Twenty one papers described strategies that covered sig-
nificantly elements from multiple domains of Healthcare
Service Organization, Community and Policy levels.
Most frequently utilized elements of interventions were

organization and equipping healthcare teams, followed
by self-management, raising awareness, leadership/advo-
cacy, support legislation, mobilize/coordinate, leadership
incentives, provision of complementary services, leader-
ship and support, policy integration and consistent fi-
nancing (Table 3).
The most common component of all these strategies

was organization and equipping of healthcare teams to
perform screenings for Diabetes and/or HTN [195, 197,
198, 208, 209, 212], to establish new approach of health-
care [193, 194, 202–204, 207], to use new guidelines and
treatment protocols [201, 205, 211], to implement Dia-
betes program at schools [200], and to improve dia-
betes and HTN management [196]. Another strong
common component at the level of health service
organization was Self-management through health
education on HTN and/or diabetes or CVD risks [28,
195, 197–199], health promotion [206] and healthy eating
and physical activity education [207].
Initiatives to raise awareness used HCWs to pro-

vide communities with health education on diabetes
[196, 198, 209, 202], campaigns and awareness instruc-
tions on the importance of BP checking and Coronary
Heart Disease [203, 205]. Mobilizing and coordination of

Table 3 Summary of Multiple Domain strategies

Study details Disease Healthcare Service Organization Community Policy

SM CC IS L OET MC RA CS LS IP SL LA CF

Aikins et al., 2014 [193] Both X X X

Ameh et al. 2017 [194] Both X X

Debussche et al. 2010 [195] DM X X X

Farzadfar et al. 2012 [196] Both X X

Geissler at al. 2015 [197] Both X X X

Gessler et al. 2012 [198] Both X X X

Gunathilake et al. 2009 [119] DM X X X

Hatun et al. 2015 [200] DM X X X

Hendriks et al. 2015 [201] Both X X

Hu et al. 2010 [202] Both X X

Kamath et al. 2014 [203] Both X X

Nguyen et al. 2012 [204] HTN X X

Nugmanova, 2008 [205] HTN X X X

Qiao, 2010 [206] DM X X

Salazar, 2014 [207] Both X X X

Schmidt, 2011 [208] Both X X

Van Olmen, 2015 [209] DM X X

West-Pollak, 2014 [210] DM X X

Wu, 2016 [211] Both X X

Zhong, 2015 [28] DM X X

Hendriks et al. 2014 [212] HTN X X

7 1 0 1 17 3 6 1 1 1 4 6 2
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community health nurses was crucial in health promotion
and educational programs [193], of lay community leaders
in Life Style Modification (LSM) program [210], and
of peer-leaders in Peer – Leader-Support – Program
(PLSP) [28].
At the Policy level, Leadership and advocacy including

using the media for the promotion of attitudes and
health promotion campaigns [199, 204, 206], publicity
about new model of health services or National Drug
Benefit Package [205, 211], and National guidelines for
transition of diabetic children to adult clinics [194]. Sup-
portive legislation provided health promotion policy
[209], community-based health – insurance [201], Edu-
cation guidelines for T1D patients [200], and inclusion
of some HTN and Diabetes drugs on pay exemption list
[193]. Consistent financing strategies were used to create
Universal Package of Services by Loans Fees [197] and
to build a Community- based Insurance Program for
hypertensive persons [212]
Remaining components of the presented strategies

(Continuity /coordination and Leadership at the level
of Health Service Organization, Complementary ser-
vices and Leadership and support at the Community
level, Integrate policies at the Policy level) were iden-
tified only in one intervention each through the im-
plementation of LSM program following the
established chronogram [210], nurse education pro-
gram with guidelines adapted to local use and deci-
sion support by staff of specialists [199], provision of
free anti-hypertensive drugs and distribution of free
seeds of vegetables in the communities [207], training
of peer-educators by a diabetologist [195], implemen-
tation of Integrated Chronic Disease Management
(ICDM) model [194] respectively (Table 3).

Summary of evidence
While summarizing this evidence, we identified vari-
ous strategies and approaches to prevent and manage
HTN and DM in LMIC. The dominant strategies
tested in the interventions were equipping of health-
care teams (n=78) and self-management and preven-
tion (n= 49), while a few studies reported policy
making efforts (3.6%). In the domain of organizing
and equipping healthcare teams, a majority of the
studies either focused on non-physician work force
(n=25) or collaborative care (n=11), while, self-
management and prevention involved spreading
awareness among communities (n=21) and promoting
physical activity (n=6). WHO-PEN was tested in only
one study despite its status as a model intervention
promoted by the WHO. Other efforts such as design
of effective legislative frameworks, consistent finan-
cing, policy making initiatives, committed leadership

and use of innovative data driven tools were seldom
tested.

Discussion
Summary of findings
This review identified a total of 198 studies which used dif-
ferent designs, approaches and delivery agents to improve
the management of HTN and diabetes mellitus in LMICs
and PHC. More than half of all papers identified came from
1 of 5 countries, namely Brazil, China, Thailand, Mexico or
South Africa. Looking at the ICCCF more than three quar-
ters of the included studies focused on healthcare service
organization with a focus in this area on interventions with
an educational component and organizing and equipping
healthcare teams. Patient education on importance of
healthy lifestyle and CVD risk factors (smoking, harmful
use of alcohol, unhealthy nutrition and physical inactivity)
was a main goal of many strategies in most of the countries.
Even in the majority of multifaceted interventions, self-
management support and education were key components
[148, 178, 180, 182, 184, 185]. Interventions on organizing
and equipping healthcare teams implemented interventions
on healthcare delivery models as well as interdisciplinary
teams.
Overall this review highlights the diversity of possible

interventions at PHC, but that despite the major efforts
of the WHO to deliver the WHO-PEN package [213],
only one of included studies [214] evaluated its effective-
ness. In contrast, a high proportion of included studies
explored non-specialist led interventions including lay
health workers, peers, and community leaders. Due to
poor health financing and lack of human resource in
LMIC, non-specialists may have been sought for preven-
tion and treatment efforts against NCDs especially HTN
and DM [150–152]. These task shifting interventions
have been found to be effective in other fields, for ex-
ample maternal and child health and HIV/AIDS. Twenty
studies describe an intervention that includes multiple
elements from the ICCCF with the following being used
most frequently: organization and equipping of teams,
self-management and raising awareness. As described by
Kruk et al., given the complexity of improving the qual-
ity of care, multiple components are needed to be
addressed versus single component interventions [215].
Despite the current “hype” around the use of technology,
only a few studies focused on technology-based services.
Using the TIDieR checklist and guide [22] as a tool to
extract data found a lack of reporting on the different
variables. For example, only a few studies reported dens-
ity and dosage of intervention, an important mediator of
effectiveness of interventions. This lack of important in-
formation seriously limits reproducibility, implementa-
tion and scale-up of these interventions.
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Limitations
The present review is one of the first comprehensive
presentations of primary care interventions for HTN
and DM in LMICs. Despite its strengths pertaining to a
broad scope of presented information, there are several
limitations. The authors conducted electronic search of
only three databases that may have reduced number of
included articles. Moreover, no regional databases were
searched. Although it was generally observed that most
of the studies presented methodological biases, the
review does not enlist methodological biases in included
studies. A majority of included studies had descriptive
and pre-post designs, based on small sample sizes and
limited in geographical scope. Moreover, these studies
lacked information related to implementation process
such as density of dosage, fidelity rating, cost-
effectiveness and training of delivery agents, therefore
limiting their potential for replication in other settings.
Lastly, our review is limited in scope as we have not con-
ducted any meta-analysis assessing effectiveness of these
studies.

Recommendations for future work
We did not take into account the scale of the interven-
tions tested or implemented at micro, meso or macro
levels. Future studies are encouraged to include this clas-
sification. In describing studies many elements of the
TIDIER were not included thus limiting possible lessons
learnt. For this it would be recommended that journals
ensure that all publications presenting results from in-
terventions use this framework in their reporting [216].
Given the need for multi-component complex interven-
tions, study designs and evaluation techniques will need
to be adapted by including process evaluations [217],
versus simply effectiveness or outcome evaluations.
Beyond the evaluation there is also the need to add new
theories, such as Normalization Process Theory [218] to
ensure that the intervention can later be embedded and
integrated into the existing system. This will require
changes in the approaches researchers undertake and in
research funding in order to truly impact the delivery of
care [219].

Conclusion
Only 198 articles were found over a 10 year period
which demonstrates the limited published research on
highly prevalent DM and HTN in LMIC. This study
shows the variety and complexity of approaches that
have been tested to address HTN and DM at PHC, com-
munity and policy level. It highlights the different
elements of interventions need to be addressed in order
to strengthen the delivery of care. The included studies
showed that multi-component interventions working at
various levels of community, health service organization

and policy making were generally more successful than
single component studies.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-019-7842-6.

Additional file 1. Search strategy. The complete search strategies on
the different databases.

Additional file 2. Study characteristics. Detailed characteristics of the
included studies.

Additional file 3. Study description and classification. Description of the
included studies according to the TIDieR template and their classification
according to the ICCF framework.

Abbreviations
CC: Continuity/Coordination; CHW: Community Health Worker; CF: Consistent
Financing; CME: Continuing Medical Education; CS: Complementary Services;
CVD: cardiovascular diseases; DM: Diabetes mellitus; HTN: hypertension;
ICCCF: Innovative Care for Chronic Conditions Framework; IS: Information
Systems; IP: Integrate Policies; L: Leadership; LA: Leadership and Advocacy;
LMICs: low- and middle-income countries; LS: Leadership and Support;
MC: Mobilize/Coordinate; NCD: noncommunicable diseases;
OET: Organization and Equipping of healthcare Teams; PEN: Package of
Essential Non-communicable Disease Interventions; PHC: primary health care;
RA: Raise Awareness; RCT: randomized controlled trial; SL: Support
Legislation; SM: Self Management; TIDieR: Template for Intervention
Description and Replication; WHO: world health organization

Acknowledgements
The authors would like to thank Dr Ahmed Waqas for his precious help in
editing and proofreading the manuscript. We would also like to thank Mrs.
Eva Correia, for her support throughout the project particularly with the
management of the references.
All of the authors, except for Professor Golay and Dr Grégoire Lagger are
members of the COHESION project which stands for COmmunity HEalth
System InnovatiON. This project aims to address the double burden of
chronic diseases (NCDs) and neglected tropical diseases (NTDs) affecting the
most vulnerable populations in low and middle-income countries (https://
cohesionproject.info/). The lead investigator is co-author Dr. David Beran.
Other members of this project include Dr. Jaime Miranda from Universidad
Peruana Cayetano Heredia, Lima, Peru; Professor Albertino Damasceno from
Eduardo Mondlane University, Maputo, Mozambique; Dr. Claire Somerville,
Graduate Institute of International and Development Studies, Geneva,
Switzerland; Professor L. Suzanne Suggs, Università della Svizzera italiana,
Lugano, Switzerland.

Authors' contributions
JCC and DB conceived and designed the review. JCC led the coordination of
the review. JCC an GL developed the search strategies for the review and
conducted the literature searches, imported records, and removed
duplicates. JCC, GL and SL conducted the screening of the records. JCC
extracted the data and led the analysis of the data. GL, SL and DB helped
with the analysis of the data. JCC wrote the manuscript with critical inputs
and appraisal from DB, SL, AG and FC. All authors gave final approval for the
submission of this version for consideration of publication.

Funding
The COHESION (COmmunity HEalth System InnovatiON) Project is funded by
the Swiss National Science Foundation and the Swiss Development
Cooperation under the Swiss Program for Research on Global Issues for
Development (grant number 160366, http://www.r4d.ch/) to DB. The funders
had no role in study design, data collection and analysis, decision to publish,
or preparation of the manuscript.

Availability of data and materials
All of the data supporting the findings of this review are included in this
published article and its additional files.

Correia et al. BMC Public Health         (2019) 19:1542 Page 14 of 20

https://doi.org/10.1186/s12889-019-7842-6
https://doi.org/10.1186/s12889-019-7842-6
https://cohesionproject.info/
https://cohesionproject.info/
http://www.r4d.ch/


Ethics approval and consent to participate
Not applicable

Consent for publication
Not applicable.

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

Author details
1Division of Tropical and Humanitarian Medicine, Department of Community
Medicine, Primary and Emergency Care, Geneva University Hospitals and
University of Geneva, 1205 Geneva, Switzerland. 2Division of Therapeutic
Patient Education for Chronic Diseases. Department of Community Medicine,
Primary and Emergency Care, Geneva University Hospitals and University of
Geneva, 1205 Geneva, Switzerland.

Received: 21 July 2019 Accepted: 24 October 2019

References
1. World Health Organization. Global action plan for the prevention and

control of noncommunicable diseases: 2013-2020. [Internet]. 2013 [cité 19
juin 2019]. Disponible sur: http://apps.who.int/iris/bitstream/10665/94384/1/
9789241506236_eng.pdf

2. WHO | “Noncommunicable Diseases (NCD)” Global Health Observatory.
World Health Organization [Internet]. [cité 19 juill 2018]. Disponible sur:
http://www.who.int/gho/ncd/en/

3. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global
and regional mortality from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet Lond Engl. 2012;380(9859):2095–128.

4. Terzic A, Waldman S. Chronic Diseases: The Emerging Pandemic. Clin Transl
Sci. 2011;4(3):225–6.

5. SMS I, Purnat TD, NTA P, Mwingira U, Schacht K, Fröschl G. Non
Communicable Diseases (NCDs) in developing countries: a symposium
report. Glob Health. 2014;10 Disponible sur: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4267750/. [cité 19 juill 2018].

6. Robinson HM, Hort K. Non-communicable diseases and health systems
reform in low-and-middle-income countries. Pac Health Dialog. 2012;
18(1):179–90.

7. Daniels ME, Donilon TE, Bollyky TJ. The Emerging Global Health Crisis:
Noncommunicable Diseases in Low- and Middle-Income Countries. New
York: Council on Foreign Relations Press; 2014. p. 134.

8. Miranda JJ, Kinra S, Casas JP, Smith GD, Ebrahim S. Non-communicable
diseases in low- and middle-income countries: context, determinants and
health policy. Trop Med Int Health. 2008;13(10):1225–34.

9. WHO | Global status report on noncommunicable diseases 2010 [Internet].
WHO. [cité 19 juill 2018]. Disponible sur: http://www.who.int/nmh/
publications/ncd_report2010/en/

10. Atun R, Jaffar S, Nishtar S, Knaul FM, Barreto ML, Nyirenda M, et al.
Improving responsiveness of health systems to non-communicable diseases.
Lancet Lond Engl. 2013;381(9867):690–7.

11. Dobrow M. Caring for people with chronic conditions: a health system
perspective. Int J Integr Care. 2009;9(1) Disponible sur: http://www.ijic.org/
articles/10.5334/ijic.298/. [cité 19 juill 2018].

12. Allotey P, Davey T, Reidpath DD. NCDs in low and middle-income countries
- assessing the capacity of health systems to respond to population needs.
BMC Public Health. 2014;14(Suppl 2):S1.

13. Demaio AR, Nielsen KK, Tersbøl BP, Kallestrup P, Meyrowitsch DW. Primary
Health Care: a strategic framework for the prevention and control of
chronic non-communicable disease. Glob Health Action. 2014;7(1):24504.

14. Narain JP. Integrating Services for Noncommunicable Diseases Prevention
and Control: Use of Primary Health Care Approach. Indian J Community
Med. 2011;36(Suppl1):S67–71.

15. Rifkin SB. Alma Ata after 40 years: Primary Health Care and Health for
All—from consensus to complexity. BMJ Glob Health. 2018;3(Suppl 3):
e001188.

16. Addressing the double burden of disease: Improving health systems for
non-communicable and neglected Tropical Diseases - NFP [Nr.] [Internet].

[cité 28 févr 2018]. Disponible sur: http://www.r4d.ch/modules/public-
health/addressing-double-burden-disease

17. Arksey H, O’Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol. 2005;8(1):19–32.

18. Rumrill PD, Fitzgerald SM, Merchant WR. Using scoping literature reviews as
a means of understanding and interpreting existing literature. Work Read
Mass. 2010;35(3):399–404.

19. Anderson S, Allen P, Peckham S, Goodwin N. Asking the right questions:
scoping studies in the commissioning of research on the organisation and
delivery of health services. Health Res Policy Syst. 2008;6:7.

20. Covidence - Accelerate your systematic review [Internet]. [cité 28 févr 2018].
Disponible sur: https://www.covidence.org/

21. Low & middle income | Data [Internet]. [cité 8 nov 2017]. Disponible sur:
https://data.worldbank.org/income-level/low-and-middle-income

22. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al.
Better reporting of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BMJ. 2014;348:g1687.

23. World Health Organization. éditeur. Innovative care for chronic conditions:
building blocks for action: global report. Geneva: World Health Organization;
2002. p. 112.

24. Wagner EH. Chronic disease management: what will it take to improve care
for chronic illness? Eff Clin Pract. 1998;1(1):2–4.

25. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A.
Improving chronic illness care: translating evidence into action. Health Aff.
2001;20(6):64–78.

26. Epping-Jordan JE, Pruitt SD, Bengoa R, Wagner EH. Improving the quality of
health care for chronic conditions. Qual Saf Health Care. 2004;13(4):299–305.

27. Nuño R, Coleman K, Bengoa R, Sauto R. Integrated care for chronic
conditions: the contribution of the ICCC Framework. Health Policy. 2012;
105(1):55–64.

28. Zhong X, Wang Z, Fisher EB, Tanasugarn C. Peer Support for Diabetes
Management in Primary Care and Community Settings in Anhui Province,
China. Ann Fam Med. 2015;13 Suppl 1:S50–8.

29. Cortez DN, Macedo MML, Souza DAS, dos Santos JC, Afonso GS, Reis IA,
et al. Evaluating the effectiveness of an empowerment program for self-care
in type 2 diabetes: a cluster randomized trial. BMC Public Health. 2017;17:41.

30. Ng N, Nichter M, Padmawati RS, Prabandari YS, Muramoto M, Nichter
M. Bringing smoking cessation to diabetes clinics in Indonesia ,
Bringing smoking cessation to diabetes clinics in Indonesia. Chronic Illn.
2010;6(2):125–35.

31. Thankappan K, Mini G, Daivadanam M, Vijayakumar G, Sarma P, Nichter M.
Smoking cessation among diabetes patients: results of a pilot randomized
controlled trial in Kerala, India. BMC Public Health. 2013;13:47.

32. Fort MP, Murillo S, López E, Dengo AL, Alvarado-Molina N, de Beausset I,
et al. Impact evaluation of a healthy lifestyle intervention to reduce
cardiovascular disease risk in health centers in San José, Costa Rica and
Chiapas, Mexico. BMC Health Serv Res. 2015;15:577.

33. Hasandokht T, Farajzadegan Z, Siadat ZD, Paknahad Z, Rajati F. Lifestyle
interventions for hypertension treatment among Iranian women in primary
health-care settings: Results of a randomized controlled trial. J Res Med Sci.
2015;20(1):54–61.

34. Iqbal Hydrie MZ, Basit A, Shera AS, Hussain A. Effect of Intervention in Subjects
with High Risk of Diabetes Mellitus in Pakistan. J Nutr Metab. 2012;2012
Disponible sur: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3409548/. [cité
16 juill 2018].

35. Khosravi A, Mehr GK, Kelishadi R, Shirani S, Gharipour M, Tavassoli A,
et al. The impact of a 6-year comprehensive community trial on the
awareness, treatment and control rates of hypertension in Iran:
experiences from the Isfahan healthy heart program. BMC Cardiovasc
Disord. 2010;10(1):61.

36. Farinatti P, Monteiro WD, Oliveira RB. Long Term Home-Based Exercise is
Effective to Reduce Blood Pressure in Low Income Brazilian Hypertensive
Patients: A Controlled Trial. High Blood Press Cardiovasc Prev. 2016;23(4):
395–404.

37. Less LA, Ragoobirsingh D, Morrison EY, Boyne M, Johnson PA. A preliminary
report on an assessment of a community-based intervention for diabetes
control in adults with type 2 diabetes. Fam Pract. 2010;27(Suppl 1):i46–52.

38. Wei X, Barnsley J, Zakus D, Cockerill R, Glazier R, Sun X, et al. Evaluation of a
diabetes management program in China demonstrated association of
improved continuity of care with clinical outcomes. J Clin Epidemiol. 2008;
61(9):932–9.

Correia et al. BMC Public Health         (2019) 19:1542 Page 15 of 20

http://apps.who.int/iris/bitstream/10665/94384/1/9789241506236_eng.pdf
http://apps.who.int/iris/bitstream/10665/94384/1/9789241506236_eng.pdf
http://www.who.int/gho/ncd/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267750/
http://www.who.int/nmh/publications/ncd_report2010/en/
http://www.who.int/nmh/publications/ncd_report2010/en/
http://www.ijic.org/articles/10.5334/ijic.298/
http://www.ijic.org/articles/10.5334/ijic.298/
http://www.r4d.ch/modules/public-health/addressing-double-burden-disease
http://www.r4d.ch/modules/public-health/addressing-double-burden-disease
https://www.covidence.org/
https://data.worldbank.org/income-level/low-and-middle-income
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3409548/


39. Chaveepojnkamjorn W, Pichainarong N, Schelp P. A Randomized Controlled
Trial To Improve the Quality of Life of Type. Udomsak. Southeast Asian J
Trop Med Public Health. 2009;40(1):169–76.

40. Srichairattanakull J, Kaewpan W, Powattana A, Pichayapinyo P. Self-
management improvement program combined with community
involvement in Thai hypertensive population: An action research. J Med
Assoc. 2014;97(4):456–66.

41. Browning C, Chapman A, Yang H, Liu S, Zhang T, Enticott JC, et al. Management
of type 2 diabetes in China: the Happy Life Club, a pragmatic cluster randomised
controlled trial using health coaches. BMJ Open. 2016;6(3):–e009319.

42. García Roche R, Rodríguez Salvá A, Díaz Piñera A, Balcindes Acosta S,
Londoño Agudelo E, Van der Stuyft P. Cognitive-behavioral Intervention for
Older Hypertensive Patients. Finlay. 2016;6(1 SRC-BaiduScholar FG-0):41–8.

43. Fu M, Hu J, Cai X. Effectiveness of a community-based diabetes self-
management intervention for Chinese adults with type 2 diabetes: A pilot
study. Int J Nurs Pract. 2015;21(S2):132–40.

44. Eik Filho W, Bonjorno LP, Franco AJM, Dos Santos MLA, De Souza EM,
Marcon SS. Evaluation, intervention, and follow-up of patients with diabetes
in a primary health care setting in Brazil: The importance of a specialized
mobile consultancy. Diabetol Metab Syndr. 2016;8(1):1–11.

45. Gallegos-Carrillo K, García-Peña C, Salmerón J, Salgado-de-Snyder N, Lobelo
F. Brief Counseling and Exercise Referral Scheme: A Pragmatic Trial in
Mexico. Am J Prev Med. 2017;52(2):249–59.

46. Grillo M, de FF PT, Scain SF, Gross JL, Beloli L, Rozeno RF, et al. Diabetes
education in primary care: a randomized clinical trial. Cad Saúde Pública.
2016;32(5):1–10.

47. Liu H, Zhang M, Wu X, Wang C, Li Z. Effectiveness of a public dietitian-led
diabetes nutrition intervention on glycemic control in a community setting
in China. Asia Pac J Clin Nutr. 2015;24(3):525–32.

48. Muchiri JW, Gericke GJ, Rheeder P. Effect of a nutrition education
programme on clinical status and dietary behaviours of adults with type 2
diabetes in a resource-limited setting in South Africa: a randomised
controlled trial. Public Health Nutr. 2016;19(1):142–55.

49. Pimentel GD, Zemdegs JCS, Oshiiwa M, Portero-Mclellan KC, Spada APM,
Oliveira ÉP, et al. Long-term nutrition education reduces several risk factors
for type 2 diabetes mellitus in Brazilians with impaired glucose tolerance.
Nutr Res. 2010;30(3):186–90.

50. Ribeiro AG, Ribeiro SM, Dias CM. et al. Non-pharmacological treatment of
hypertension in primary health care: A comparative clinical trial of two
education strategies in health and nutrition. BMC Public Health. 2011;11:637.
https://doi.org/10.1186/1471-2458-11-637

51. Lu C-H, Tang S-T, Lei Y-X, Zhang M-Q, Lin W-Q, Ding S-H, et al. Community-
based interventions in hypertensive patients: a comparison of three health
education strategies. BMC Public Health. 2015;15:33.

52. Oliveira TL, Miranda L de P, Fernandes P de S, Caldeira AP. Effectiveness of
education in health in the non- medication treatment of arterial hypertension
Effectiveness of education in health in the non-medication treatment of
arterial hypertension. Acta Paul Enferm. 2013;26(262):179–84179.

53. Barceló A, Cafiero E, de Boer M, Mesa AE, Lopez MG, Jiménez RA, et al.
Using collaborative learning to improve diabetes care and outcomes: The
VIDA project. Prim Care Diabetes. 2010;4(3):145–53.

54. Ramal E. Integrating caring, scholarship, and community engagement in
mexico. Nurse Educ. 2009;34(1):34–7.

55. Oba N, Mccaffrey R, Choonhapran P, Chutug P, Rueangram S. Development
of a community participation program for diabetes mellitus prevention in a
primary care unit. Thailand. Nurs Health Sci. 2011;13(3):352–9.

56. Weber MB, Ranjani H, Meyers GC, Mohan V, Narayan KMV. A model of
translational research for diabetes prevention in low and middle-income
countries: The Diabetes Community Lifestyle Improvement Program (D-
CLIP) trial. Prim Care Diabetes. 2012;6(1):3–9.

57. Aguwa CN, Ukwe CV, Ekwunife OI. Effect of pharmaceutical care
programme on blood pressure and quality of life in a Nigerian pharmacy.
Pharm World Sci. 2008;30(1):107–10.

58. Bello SI, Ganiyu KA, Dakop YO, Erah PO. Pharmacist’s Intervention in the
Control of Blood Sugar Levels in Randomised Diabetes Patients at a Primary
Health Care Setting in Benin City. Nig Q J Hosp Med. 2012;22(4):8.

59. Chaiopanont S. Hypoglycemic effect of sitting breathing meditation
exercise on type 2 diabetes at Wat Khae Nok Primary Health Center in
Nonthaburi province. J Med Assoc Thail. 2008;91(1):93–8.

60. Mansour EA, Gemeay EM, Moussa IM. Counseling and depression among
diabetic patients. Saudi Med J. 2013;34(3):295–301.

61. Ebrahimi H, Sadeghi M, Amanpour F, Vahedi H. Evaluation of empowerment
model on indicators of metabolic control in patients with type 2 diabetes, a
randomized clinical trial study. Prim Care Diabetes. 2016;10(2):129–35.

62. Plößnig M, Kabak Y, Lamprinos I, Pabst A, Hildebrand C, Mantwill S.
EMPOWER--pathways for supporting the self-management of diabetes
patients. Stud Health Technol Inform. 2015;212:159–66.

63. Al-Shookri A, Khor GL, Chan YM, Loke SC, Al-Maskari M. Effectiveness of
medical nutrition treatment delivered by dietitians on glycaemic outcomes
and lipid profiles of Arab, Omani patients with Type 2 diabetes. Diabet Med
J Br Diabet Assoc. 2012;29(2):236–44.

64. Gong J, Chen X, Li S. Efficacy of a community-based physical activity
program KM2H2 for stroke and heart attack prevention among senior
hypertensive patients: A cluster randomized controlled phase-II trial. PLoS
ONE. 2015;10(10):1–18.

65. Tran VD, Lee AH, Jancey J, James AP, Howat P, Mai LTP. Physical activity and
nutrition behaviour outcomes of a cluster-randomized controlled trial for
adults with metabolic syndrome in Vietnam. Trials. 2017;18(1):1–10.

66. De Barros MC, Lopes MAB, Francisco RPV, Sapienza AD, Zugaib M.
Resistance exercise and glycemic control in women with gestational
diabetes mellitus. Am J Obstet Gynecol. 2010;203(6):556.e1–6.

67. Ma C, Zhou Y, Zhou W, Huang C. Patient Education and Counseling
Evaluation of the effect of motivational interviewing counselling on
hypertension care. Patient Educ Couns. 2014;95(2):231–7.

68. Saengtipbovorn S, Taneepanichskul S. Effectiveness of Lifestyle Change Plus
Dental Care Program in Improving Glycemic and Periodontal Status in
Aging Patients with Diabetes: A Cluster, Randomized. Controlled Trial. J
Periodontol. 2015;86(4):507–15.

69. Montes M, Marlene S, Sanhua M, Maldonado Miranda V, Patricia E, Lourdes
R. Efectividad de una intervención en nutrición en pacientes con
hipertensión arterial sistémica que reciben atención primaria de salud:
resultados de un estudio piloto en la Ciudad de México. Nutr Clínica
Dietética Hosp. 2015;35:51–8.

70. de Almeida-Pititto B, Griffin SJ, Sharp SJ, Hirai AT, Gimeno SGA, Ferreira SRG.
A behavioral intervention in a cohort of Japanese-Brazilians at high
cardiometabolic risk. Rev Saúde Pública. 2012;46(4):602–9.

71. Lima STRM, Souza BSN, França AKT, Salgado JV, Salgado-Filho N, Sichieri R.
Reductions in glycemic and lipid profiles in hypertensive patients
undergoing the Brazilian Dietary Approach to Break Hypertension: a
randomized clinical trial. Nutr Res. 2014;34(8):682–7.

72. Aekplakorn W, Suriyawongpaisal P, Tansirisithikul R, Sakulpipat T, Charoensuk P.
Effectiveness of Self-Monitoring Blood Pressure in Primary Care: A Randomized
Controlled Trial. J Prim Care Community Health. 2016;7(2):58–64.

73. Ismail M, Teng C-L, Teng C-L, Omar M, Ho BK, Kusiar Z, et al. Usage
of glucometer is associated with improved glycaemic control in type
2 diabetes mellitus patients in Malaysian public primary care clinics:
an open-label, randomised controlled trial. Singapore Med J. 2013;
54(7):391–5.

74. Veras VS, dos Santos MA, Rodrigues FFL, Arrelias CCA, Pedersoli TAM,
Zanetti ML, et al. Self-care among patients enrolled in a self-monitoring
blood glucose program. Rev Gaúcha Enferm. 2014;35(4):42–8.

75. Chao J, Yang L, Xu H, Yu Q, Jiang L, Zong M. The effect of integrated health
management model on the health of older adults with diabetes in a
randomized controlled trial. Arch Gerontol Geriatr. 2015;60(1):82–8.

76. Turnacilar M, Sancar M, Apikoglu-Rabus S, Hursitoglu M, Izzettin FV.
Improvement of diabetes indices of care by a short pharmaceutical care
program. Pharm World Sci. 2009;31(6):689–95.

77. Rodrigues SCM, Damião GC. Virtual Environment: assistance in nursing care
for the deaf based on the protocol of Primary Care. Rev Esc Enferm. 2014;
48(4):731–8.

78. De Souza ACC, Moreira TMM, De Oliveira ES, De Menezes AVB, Loureiro
AMO, De Araújo Silva CB, et al. Effectiveness of educational technology in
promoting quality of life and treatment adherence in hypertensive people.
PLoS ONE. 2016;11(11):1–10.

79. Wanitkun N, Batterham R, Vichathai C, Leetongin G, Osborne RH. Building
equity in chronic disease management in Thailand: a whole-system
provincial trial of systematic, pro-active chronic illness care. Chronic Illn.
2011;7(1):31–44.

80. Bobrow K, Farmer AJ, Springer D, Shanyinde M, Yu L-M, Brennan T, et al.
Mobile Phone Text Messages to Support Treatment Adherence in Adults
With High Blood Pressure (StAR): A Single-Blind, Randomized Trial.
Circulation. 2016. https://doi.org/10.1161/CIRCULATIONAHA.115.017530.

Correia et al. BMC Public Health         (2019) 19:1542 Page 16 of 20

https://doi.org/10.1186/1471-2458-11-637
https://doi.org/10.1161/CIRCULATIONAHA.115.017530


81. Pruthu T, Subitha L, Kumar SG, Nair D, Kar S, Palanivel C, et al. Does audit
improve diabetes care in a primary care setting? A management tool to
address health system gaps. J Nat Sci Biol Med. 2015;6(3):58.

82. Feng YJ, Wang HC, Li YC, Zhao WH. Hypertension Screening and Follow-up
Management by Primary Health Care System among Chinese Population
Aged 35 Years and Above. Biomed Environ Sci. 2015;28(5):330–40.

83. Labhardt ND, Balo J-R, Ndam M, Manga E, Stoll B. Improved retention rates
with low-cost interventions in hypertension and diabetes management in a
rural African environment of nurse-led care: a cluster-randomised trial. Trop
Med Int Health. 2011;16(10):1276–84.

84. Hacihasanoğlu R, Gözüm S. The effect of patient education and home
monitoring on medication compliance, hypertension management, healthy
lifestyle behaviours and BMI in a primary health care setting. J Clin Nurs.
2011;20(5-6):692–705.

85. Kumar S, Shewade HD, Vasudevan K, Durairaju K, Santhi VS, Sunderamurthy
B, et al. Effect of mobile reminders on screening yield during opportunistic
screening for type 2 diabetes mellitus in a primary health care setting: A
randomized trial. Prev Med Rep. 2015;2:640–4.

86. Long F, Yan J, Hu P, Xia M, Liu H, Gu C. Effect of group counseling on
depression, compliance and blood sugar level in diabetic patients. Zhong
Nan Da Xue Xue Bao Yi Xue Ban. 2015;40(8):879–85.

87. Nesari M, Zakerimoghadam M, Rajab A, Bassampour S, Faghihzadeh S. Effect
of telephone follow-up on adherence to a diabetes therapeutic regimen.
Jpn J Nurs Sci. 2010;7(2):121–8.

88. Kande C, Mash R. Improving the quality of care for patients with
hypertension in Moshupa District, Botswana: Quality improvement cycle. Afr
J Prim Health Care Fam Med. 2014;6(1):1–7.

89. Govender I, Ehrlich R, Van Vuuren U, De Vries E, Namane M, De Sa A,
et al. Clinical audit of diabetes management can improve the quality of
care in a resource-limited primary care setting. Int J Qual Health Care.
2012;24(6):612–8.

90. Mumba M, Hall A, Lewallen S. Compliance with eye screening examinations
among diabetic patients at a Tanzanian referral hospital. Ophthalmic
Epidemiol. 2007;14(5):306–10.

91. Anchala R, Di Angelantonio E, Prabhakaran D, Franco OH. Development and
validation of a clinical and computerised Decision Support System for
Management of Hypertension (DSS-HTN) at a Primary Health Care (PHC)
setting. PLoS ONE. 2013;8(11):1–10.

92. Maia JX, Cardoso CS, Ribeiro ALP, de Sousa LAP, Alkmim MBM, Marcolino
MS, et al. The Impact of a Clinical Decision Support System in Diabetes
Primary Care Patients in a Developing Country. Diabetes Technol Ther. 2016;
18(4):258–63.

93. Roesler V, Binotto APD, Iochpe C, Palomba EB, Tizatto LAP. Improving
Preventive Healthcare with an User-centric Mobile Tele-monitoring Model.
Stud Health Technol Inform. 2015;216:648–52.

94. Petrovski G, Zivkovic M, Stratrova SS. Social media and diabetes: Can facebook
and skype improve glucose control in patients with type 1 diabetes on pump
therapy? one-year experience. Diabetes Care. 2015;38(4):e51–2.

95. Santos MV, Oliveira DC, Novaes Mde A. Telehealth Strategy for Increasing
Adherence in the Treatment of Hypertension in Primary Care. Telemed E-
Health. 2013;19(4):241–7.

96. Akturan S, Kaya ÇA, Ünalan PC, Akman M. The effect of the BATHE interview
technique on the empowerment of diabetic patients in primary care: A
cluster randomised controlled study. Prim Care Diabetes. 2017;11(2):154–61.

97. Martínez-Valverde S, Castro-Ríos A, Pérez-Cuevas R, Klunder-Klunder M,
Salinas-Escudero G, Reyes-Morales H. Effectiveness of a medical education
intervention to treat hypertension in primary care. J Eval Clin Pract. 2012;
18(2):420–5.

98. Reutens AT, Hutchinson R, Van Binh T, Cockram C, Deerochanawong C,
Ho LT, et al. The GIANT study, a cluster-randomised controlled trial of
efficacy of education of doctors about type 2 diabetes mellitus
management guidelines in primary care practice. Diabetes Res Clin
Pract. 2012;98(1):38–45.

99. Pimenta HB, Caldeira AP, Mamede S. Effects of 2 Educational Interventions
on the Management of Hypertensive Patients in Primary Health Care. J
Contin Educ Health Prof. 2014;34(4):243–51.

100. Pandejpong D, Nopmaneejumruslers C, Chouriyagune C. The effect of a
continuity of care clinic curriculum on cardiovascular risk management skills
of medical school graduates. J Med Assoc Thai. 2009;92:S6–11.

101. Gavran L, Brkić S, Batić-Mujanović O, Sivić S. A better level of HbA1c
control achieved by family medicine teams, bosnia and herzegovina, by

using diabetes mellitus type 2 recommended guidelines. Med Glas.
2011;8(2):255–9.

102. Mahomed OH, Naidoo S, Asmall S, Taylor M. Improving the quality of nurse
clinical documentation for chronic patients at primary care clinics: A
multifaceted intervention. Curationis. 2015;38(1):1–12.

103. Costa JM, Silva MR, Carvalho EF. Avaliação da implantação da atenção à
hipertensão arterial pelas equipes de Saúde da Família do município do
Recife (PE, Brasil). Ciênc Saúde Coletiva. 2011;16(2):623–33.

104. Badawi D, Saleh S, Natafgi N, Mourad Y, Behbehani K. Quality of type II
diabetes care in primary health care centers in Kuwait: Employment of a
diabetes quality indicator set (DQIS). PLoS ONE. 2015;10(7):1–12.

105. Chen X-J, Gao X-L, You G-Y, Jiang J, Sun X-L, Li X, et al. Higher blood
pressure control rate in a real life management program provided by the
community health service center in China. BMC Public Health. 2014;14(1).
https://doi.org/10.1186/1471-2458-14-801.

106. Ferrante D, Konfino J, Linetzky B, Tambussi A, Laspiur S. Barriers to
prevention of cardiovascular disease in primary care settings in Argentina.
Rev Panam Salud Publica. 2013;33(4):259–66.

107. Nguyen QN, Pham ST, Nguyen VL. et al. Implementing a hypertension
management programme in a rural area: local approaches and experiences
from Ba-Vi district, Vietnam. BMC Public Health. 2011;11:325. https://doi.org/
10.1186/1471-2458-11-325

108. Abdelsatir S, Al-Sofi A, Elamin S, Abu-Aisha H. The potential role of
nursing students in the implementation of community-based
hypertension screening programs in Sudan. Arab J Nephrol Transplant.
2013;6(1):51–4.

109. Allen ML, Van der Does AMB, Gunst C. Improving diabetic foot screening at
a primary care clinic: A quality improvement project. Afr J Prim Health Care
Fam Med. 2016;8(1):e1–9.

110. Pastakia SD, Ali SM, Kamano JH, Akwanalo CO, Ndege SK, Buckwalter VL,
et al. Screening for diabetes and hypertension in a rural low income setting
in western Kenya utilizing home-based and community-based strategies.
Glob Health. 9:21–1.

111. Pongwecharak J, Treeranurat T. Screening for pre-hypertension and
elevated cardiovascular risk factors in a Thai community pharmacy. Pharm
World Sci. 2010;32(3):329–33.

112. Sookaneknun P, Saramunee K, Rattarom R, Kongsri S, Senanok R, Pinitkit P, et al.
Economic analysis of the diabetes and hypertension screening collaboration
between community pharmacies and a Thai government primary care unit. Prim
Care Diabetes. 2010 ;4(3):155–64. https://doi.org/10.1016/j.pcd.2010.05.003

113. Aghajani T, Samavat T, Haghazali M, Hodjatzadeh A, Najmi M, Ajang N.
Hypertension Prevention and Control. Iran J Public Health. 2009;38:107–8.

114. Alikhani S, Damari B. A partnership model to improve population health
screening for noncommunicable conditions and their common risk factors,
Qazvin, Islamic Republic of Iran. East Mediterr Health J. 2017;22(12):904–9.

115. Sathish T, Kannan S, Sarma PS, Thankappan KR. Achutha menon centre
diabetes risk score: A type 2 diabetes screening tool for primary health care
providers in rural India. Asia Pac J Public Health. 2015;27(2):147–54.

116. Cos FX, Barengo NC, Costa B, Mundet-Tudurí X, Lindström J, Tuomilehto JO.
Screening for people with abnormal glucose metabolism in the European
DE-PLAN project. Diabetes Res Clin Pract. 2015;109(1):149–56.

117. Katz I, Schneider H, Shezi Z, Mdleleni G, Gerntholtz T, Butler O, et al.
Managing type 2 diabetes in Soweto—The South African Chronic Disease
Outreach Program experience. Prim Care Diabetes. 2009;3(3):157–64.

118. Flood D, Mux S, Martinez B, García P, Douglas K, Goldberg V, et al.
Implementation and outcomes of a comprehensive type 2 diabetes
program in rural Guatemala. PLoS ONE. 2016;11(9):1–14.

119. Kollisch DO, Hammond CS, Thompson E, Strickler J. Improving Family Medicine
in Kosovo with Microsystems. J Am Board Fam Med. 2011;24(1):102–11.

120. Sun J, Mhs YW, Chen X, Chen Y, Feng Y, Zhang X, et al. An integrated
intervention program to control diabetes in overweight Chinese women
and men with type 2 diabetes. Asia Pac J Clin Nutr. 2008;17(3):11.

121. Sobry A, Kizito W, Van den Bergh R, Tayler-Smith K, Isaakidis P, Cheti E, et al.
Caseload, management and treatment outcomes of patients with
hypertension and/or diabetes mellitus in a primary health care programme
in an informal setting. Trop Med Int Health. 2014;19(1):47–57.

122. Alharbi TJ, Tourkmani AM, Abdulrhamn N, Rasheed A, Alaboud AF, Bakhiet
A, et al. Effect of integrated care services in Glycemic Control and Diabetic
Nephropathy. Int J Collab Res Intern Med Public Health. 2016;8(7):89–92.

123. Salinas-Martinez AM, Garza-Sagastegui MG, Cobos-Cruz R, Nunez-Rocha GM,
Garza-Elizondo ME, Peralta-Chavez DF. Effects of incorporating group visits

Correia et al. BMC Public Health         (2019) 19:1542 Page 17 of 20

https://doi.org/10.1186/1471-2458-14-801
https://doi.org/10.1186/1471-2458-11-325
https://doi.org/10.1186/1471-2458-11-325
https://doi.org/10.1016/j.pcd.2010.05.003


on the metabolic control of type 2 diabetic patients. Rev Med Chil. 2009;
137(10):1323–32.

124. Kuhmmer R, Lazzaretti RK, Guterres CM, Raimundo FV, Leite LEA, Delabary
TS, et al. Effectiveness of multidisciplinary intervention on blood pressure
control in primary health care: a randomized clinical trial. BMC Health Serv
Res. 2016;16(1). https://doi.org/10.1186/s12913-016-1703-0.

125. Aekplakorn W, Tantayotai V, Numsangkul S, Sripho W, Tatsato N,
Burapasiriwat T, et al. Detecting Prediabetes and Diabetes: Agreement
between Fasting Plasma Glucose and Oral Glucose Tolerance Test in Thai
Adults. J Diabetes Res. 2015;2015:1–7.

126. Ghosh HA, Shaar A, Mashal J, Dheidil K, Barghuti N, Shalaldeh N, et al. Diabetes
Control in 3 Villages in Palestine. J Ambulatory Care Manage. 2007;30(1):74–8.

127. Hind EAE, Eltom M, Östensori C, Johansson P, Wahlstrom R. PO099
Improved access of diabetes care in low resource area by mobile care
delivery. Diabetes Res Clin Pract. 2014;106:S96.

128. Govindasamy D, Kranzer K, Van Schaik N, Noubary F, Wood R, Walensky RP,
et al. Linkage to HIV, TB and non-communicable disease care from a mobile
testing unit in Cape Town, South Africa. PLoS ONE. 2013;8(11):1–11.

129. Cheng M, Cheng S-L, Zhang Q, Jiang H, Cong J-Y, Zang X-Y, et al. The effect
of continuous nursing intervention guided by chronotherapeutics on
ambulatory blood pressure of older hypertensive patients in the
community. J Clin Nurs. 2014;23(15-16):2247–55.

130. Baker EC, Hezelgrave N, Magesa SM, Edmonds S, de Greeff A, Shennan A.
Introduction of automated blood pressure devices intended for a low
resource setting in rural Tanzania. Trop Doct. 2012;42(2):101–3.

131. Khan T, Bertram MY, Jina R, Mash B, Levitt N, Hofman K. Preventing diabetes
blindness: Cost effectiveness of a screening programme using digital non-
mydriatic fundus photography for diabetic retinopathy in a primary health
care setting in South Africa. Diabetes Res Clin Pract. 2013;101(2):170–6.

132. Abdullah A, Liew SM, Hanafi NS, et al. What influences patients' acceptance of
a blood pressure telemonitoring service in primary care? A qualitative study.
Patient Prefer Adherence. 2016;10:99–106. https://doi.org/10.2147/PPA.S94687

133. Sun J, Buys N. Community-Based Mind-Body Meditative Tai Chi Program
and Its Effects on Improvement of Blood Pressure, Weight, Renal Function,
Serum Lipoprotein, and Quality of Life in Chinese Adults with Hypertension.
Am J Cardiol. 2015;116(7):1076–81.

134. Ku GMV, Kegels G. Integrating chronic care with primary care activities:
Enriching healthcare staffknowledge and skills and improving glycemic
control of a cohort of people with diabetes through the first line diabetes
care project in the Philippines. Glob Health Action. 2014;7(1):1–12.

135. Liu S, Bi A, Fu D, Fu H, Luo W, Ma X, et al. Effectiveness of using group visit
model to support diabetes patient self-management in rural communities of
Shanghai: a randomized controlled trial. BMC Public Health. 2012;12(1):1043.

136. Sranacharoenpong K, Hanning RM. Diabetes prevention education program
for community health care workers in Thailand. J Community Health. 2012;
37(3):610–8.

137. Gagliardino JJ, Lapertosa S, Pfirter G, Villagra M, Caporale JE, Gonzalez CD,
et al. Clinical, metabolic and psychological outcomes and treatment costs
of a prospective randomized trial based on different educational strategies
to improve diabetes care (PRODIACOR). Diabet Med. 2013;30(9):1102–11.

138. Susilparat P, Pattaraarchachai J, Songchitsomboon S, Ongroongruang S.
Effectiveness of contextual education for self-management in Thai Muslims
with type 2 diabetes mellitus during Ramadan. J Med Assoc Thail. 2014;
97(Suppl 8):S41–9.

139. Correr CJ, Melchiors AC, Fernandez-Llimos F, Pontarolo R. Effects of a
pharmacotherapy follow-up in community pharmacies on type 2 diabetes
patients in Brazil. Int J Clin Pharm. 2011;33(2):273–80.

140. Neto PRO, Marusic S, de Lyra DP, Pilger D, Cruciol-Souza JM, Gaeti WP, et al.
Effect of a 36-month pharmaceutical care program on coronary heart
disease risk in elderly diabetic and hypertensive patients. J Pharm Pharm
Sci. 2011;14(2):249–63.

141. Firmino PYM, Vasconcelos TO, Ferreira CC, Moreira LM, Romero NR, Dias LA,
et al. Cardiovascular risk rate in hypertensive patients attended in primary
health care units: the influence of pharmaceutical care. Braz J Pharm Sci.
2015;51(3):617–27.

142. Mino-León D, Reyes-Morales H, Jasso L, Doubova SV. Physicians and
pharmacists: Collaboration to improve the quality of prescriptions in
primary care in Mexico. Int J Clin Pharm. 2012;34(3):475–80.

143. Thavornwattanayong W, Sribundit N. Effects of family pharmacy
intervention on clinical outcomes in primary care settings in Thailand. Thai J
Pharm Sci. 2017;41(1):35–40.

144. Provin MP, de P CA, de O NSE, Amaral RG. Atenção farmacêutica em
Goiânia: inserção do farmacêutico na estratégia saúde da família TT -
Pharmaceutical care in Goiânia: inclusion of the pharmacist in the family
health strategy. Saúde Soc. 2010;19(3):717–24.

145. Dhippayom T, Fuangchan A, Tunpichart S, Chaiyakunapruk N.
Opportunistic screening and health promotion for type 2 diabetes: An
expanding public health role for the community pharmacist. J Public
Health. 2013;35(2):262–9.

146. Motta LA, Shephard MDS, Brink J, Lawson S, Rheeder P. Point-of-care testing
improves diabetes management in a primary care clinic in South Africa.
Prim Care Diabetes. 2017;11(3):248–53.

147. Ndou T, Zyl GV, Hlahane S, Goudge J. Tshipfuralo Ndou 1 , Greer van Zyl 1 ,
Salamina Hlahane 2 and Jane Goudge 1 *. Glob Health Action. 2013;
19228(5):213–8.

148. Jafar TH, Islam M, Hatcher J, Hashmi S, Bux R, Khan A, et al. Community
based lifestyle intervention for blood pressure reduction in children and
young adults in developing country: Cluster randomised controlled trial.
BMJ 2010;340:c2641

149. Vijver SVD, Oti S, Tervaert TC, Hankins C, Kyobutungi C, Gomez GB, et al.
Introducing a model of cardiovascular prevention in Nairobi’s slums by
integrating a public health and private-sector approach: the SCALE-UP study.
Glob Health Action. 2013;6:22510. https://doi.org/10.3402/gha.v6i0.22510

150. Gyamfi J, Iwelunmor J, Blackstone SR, Apusiga K, Mitchell A, Ogedegbe G,
et al. Training nurses in task-shifting strategies for the management and
control of hypertension in Ghana: a mixed-methods study. BMC Health Serv
Res. 2017;17(1):1–9.

151. Some D, Edwards JK, Reid T, Van Den Bergh R, Kosgei RJ, Wilkinson E, et al.
Task shifting the management of non-communicable diseases to nurses in
Kibera, Kenya: Does it work? PLoS ONE. 2016;11(1):1–9.

152. Pérez-Cuevas R, Reyes Morales H, Doubova SV, Zepeda Arias M, Díaz
Rodríguez G, Peña Valdovinos A, et al. Atención integral de pacientes
diabéticos e hipertensos con participación de enfermeras en medicina
familiar. Rev Panam Salud Pública [Internet]. 2009;26(6). Disponible sur.
https://doi.org/10.1590/s1020-49892009001200006.

153. Labhardt ND, Balo J-R, Ndam M, Grimm J-J, Manga E. Task shifting to non-
physician clinicians for integrated management of hypertension and
diabetes in rural Cameroon: a programme assessment at two years. BMC
Health Serv Res. 2010;10:339.

154. Maiti A, Nandi K, Chatterjee S. Management of gestational diabetes mellitus
in a public hospital setting in India: Lessons from a minimalist approach.
Diabetes Res Clin Pract. 2012;95(2):e34–6.

155. Shi L, Makinen M, Lee D-C, Kidane R, Blanchet N, Liang H, et al. Integrated
care delivery and health care seeking by chronically-ill patients – a case-
control study of rural Henan province, China. Int J Equity Health. 2015;14(1).
https://doi.org/10.1186/s12939-015-0221-8.

156. Marfo AFA, Owusu-Daaku FT. Evaluation of a pharmacist-led hypertension
preventative and detection service in the Ghanaian community pharmacy:
an exploratory study. Int J Pharm Pract. 2016;24(5):341–8.

157. Martins BPR, Posse B, Martins R, Teixeira De Aquino A, Pandolfo Provin M,
Lima DM, et al. Pharmaceutical Care for hypertensive patients provided
within the Family Health Strategy in Goiânia, Goiás, Brazil. Braz J Pharm Sci.
2013;49(3):609–18.

158. Jiménez Báez MV, Morales Montoya C, Márquez González H, García Espinosa
LF, Bárcenas CR. Early Diagnosis of Diabetic Retinopathy in Primary Care.
Colomb Médica. 2018;46(01):14–8.

159. Tschiedel B, Cé GV, Geremia C, Mondadori P, Speggiorin S, Puñales MKC.
Organização de um serviço de assistência ao paciente com diabetes melito
tipo 1. Arq Bras Endocrinol Metabol. 2008;52(2):219–32.

160. Mendis S, Johnston SC, Fan W, Oladapo O, Cameron A, Faramawi MF.
Cardiovascular risk management and its impact on hypertension control in
primary care in low-resource settings: a cluster-randomized trial. Bull World
Health Organ. 2009;88(6):412–9.

161. Girão ALA, Freitas CH. Usuários hipertensos na atenção primária à saúde:
acesso, vínculo e acolhimento à demanda espontânea. Rev Gaúcha Enferm.
2016;37(2). https://doi.org/10.1590/1983-1447.2016.02.60015.

162. Babwah T. Improving glycaemic control in patients attending a Trinidad
health centre: A three-year quality improvement project. Qual Prim Care.
2011;19(5):335–9.

163. Thankappan KR, Sivasankaran S, Mini GK, Daivadanam M, Sarma PS,
Abdul KS. Impact of a community based intervention program on
awareness, treatment and control of hypertension in a rural Panchayat,

Correia et al. BMC Public Health         (2019) 19:1542 Page 18 of 20

https://doi.org/10.1186/s12913-016-1703-0
https://doi.org/10.2147/PPA.S94687
https://doi.org/10.3402/gha.v6i0.22510
https://doi.org/10.1590/s1020-49892009001200006
https://doi.org/10.1186/s12939-015-0221-8
https://doi.org/10.1590/1983-1447.2016.02.60015


Kerala, India. Indian Heart J. 2013;65(5):504–9. https://doi.org/10.1016/j.
ihj.2013.08.023

164. Junling G, Yang L, Junming D, Pinpin Z, Hua F. Evaluation of Group Visits for
Chinese Hypertensives Based on Primary Health Care Center. Asia Pac J
Public Health. 2012;27(2):NP350–60.

165. Borja-Aburto VH, González-Anaya JA, Dávila-Torres J, Rascón-Pacheco RA,
González-León M. Evaluation of the impact on non-communicable chronic
diseases of a major integrated primary health care program in Mexico. Fam
Pract. 2016;33(3):219–25.

166. Tapia-Conyer R, Saucedo-Martinez R, Mujica-Rosales R, Gallardo-Rincon H,
Campos-Rivera PA, Lee E, et al. Enablers and inhibitors of the implementation of
the Casalud Model, a Mexican innovative healthcare model for non-
communicable disease prevention and control. Health Res Policy Syst. 2016;14:52.

167. Tienthavorn V, Johansen P, Eaktasang N. Surveillance, control, and
prevention systems of hypertension in Singburi, Thailand: policy to action.
Eur J Cardiovasc Nurs. 2015;14(S1):104.

168. Ramli AS, Lakshmanan S, Haniff J, Selvarajah S, Tong SF, Bujang M-A, et al.
Study protocol of EMPOWER Participatory Action Research (EMPOWER-PAR):
a pragmatic cluster randomised controlled trial of multifaceted chronic
disease management strategies to improve diabetes and hypertension
outcomes in primary care. BMC Fam Pract. 2014;15:151.

169. Singha-Dong N, Pardee M, Bigelow A. Reducing disparities in hypertension
control: A community-based hypertension control project for population in
Rural Thailand. Ann Glob Health. 2015;81(1):213. https://doi.org/10.1016/j.
aogh.2015.02.989

170. Sahli J, Maatoug J, Harrabi I, Ben Fredj S, Dendana E, Ghannem H.
Effectiveness of a Community-Based Intervention Program to Reduce
Hypertension Prevalence Among Adults: Results of a Quasiexperimental
Study With Control Group in the Region of Sousse, Tunisia. Glob Heart.
2016;11(1):131–7. https://doi.org/10.1016/j.gheart.2016.01.001

171. Awadh M, Halawa N, Alkhawari M, Badawi D. Dasman campaign for diabetic
ketoacidosis prevention in children in Kuwait. Poster Tour 1. Pediatr
Diabetes. 2012;13:100

172. Yin J, Wong R, Au S, Chung H, Lau M. Effects of Providing Peer Support on
Diabetes Management in People With Type 2 Diabetes. Ann Fam Med.
2015;13(Suppl 1):S42–9. https://doi.org/10.1370/afm.1853.

173. Reidpath DD, Soyiri I, Jahan NK, Mohan D, Ahmad B, Ahmad MP, et al. Poor
glycaemic control and its metabolic and demographic risk factors in a
Malaysian community-based study. Int J Public Health. 2018;63(2):193–202.
https://doi.org/10.1007/s00038-017-1072-4.

174. Kengne AP, Awah PK, Fezeu LL, Sobngwi E, Mbanya J-C. Primary Health
Care for Hypertension by Nurses in Rural and Urban Sub-Saharan Africa. J
Clin Hypertens. 2009;11(10):564–72.

175. Kengne AP, Fezeu L, Sobngwi E, Awah PK, Aspray TJ, Unwin NC, et al. Type
2 diabetes management in nurse-led primary healthcare settings in urban
and rural Cameroon. Prim Care Diabetes. 2009;3(3):181–8.

176. Kengne A, Sobngwi E, Fezeu L, Awah P, Dongmo S, Mbanya J-C. Setting-up
nurse-led pilot clinics for the management of non-communicable diseases
at primary health care level in resource-limited settings of Africa. Pan Afr
Med J. 2010;3(1) Disponible sur: http://www.ajol.info/index.php/pamj/article/
view/52449. [cité 14 mai 2019].

177. Bui TD, Kadzakumanja O, Munthali C. Mobilizing for the Lilongwe Diabetes
Peer Support Programme in Malawi. Malawi Med J. 2014;26(4):124–5.

178. Balagopal P, Kamalamma N, Patel TG, Misra R. A community-based diabetes
prevention and management education program in a rural village in India.
Diabetes Care. 2008;31(6):1097–104.

179. Chamie G, Kwarisiima D, Clark TD, Kabami J, Jain V, Geng E, et al. Leveraging
Rapid Community-Based HIV Testing Campaigns for Non-Communicable
Diseases in Rural Uganda. PLOS ONE. 2012;7(8):e43400.

180. DePue JD, Dunsiger S, Seiden AD, Blume J, Rosen RK, Goldstein MG, et al. Nurse-
community health worker team improves diabetes care in American Samoa:
results of a randomized controlled trial. Diabetes Care. 2013;36(7):1947–53.

181. Getpreechaswas J, Boontorterm N, Yospol P. A model of health services for
hypertension in primary care unit in Patumthani Province. J Med Assoc
Thail. 2007;90(1):129–36.

182. Jawa A, Assir MZ, Riaz SH, Chaudhary R, Awan F, Akram J. A simple
integrated primary health care based model for detection of diabetic
retinopathy in resource-limited settings in Pakistani population. Pak J Med
Sci. 2016;32(5):1102–6.

183. Khabala KB, Edwards JK, Baruani B, Sirengo M, Musembi P, Kosgei RJ, et al.
Medication Adherence Clubs: a potential solution to managing large

numbers of stable patients with multiple chronic diseases in informal
settlements. Trop Med Int Health. 2015;20(10):1265–70.

184. Micikas M, Foster J, Weis A, Lopez-Salm A, Lungelow D, Mendez P, et al. A
Community Health Worker Intervention for Diabetes Self-Management Among
the Tz’utujil Maya of Guatemala. Health Promot Pract. 2015;16(4):601–8.

185. Kotwani P, Balzer L, Kwarisiima D, Clark TD, Kabami J, Byonanebye D, et al.
Evaluating linkage to care for hypertension after community-based
screening in rural Uganda. Trop Med Int Health. 2014;19(4):459–68.

186. Alikhani S, Delavari A, Alaedini F, Kelishadi R, Rohbani S, Safaei A. A province-
based surveillance system for the risk factors of non-communicable diseases: A
prototype for integration of risk factor surveillance into primary healthcare
systems of developing countries. Public Health. 2009;123(5):358–64.

187. Li Y, Wang JL, Zhang XC, Liu D, Shi WH, Liang XF, et al. Effectiveness of
Adherence to Standardized Hypertension Management by Primary Health Care
Workers in China: a Cross-sectional Survey 3 Years after the Healthcare Reform.
Biomed Environ Sci. 2016;29(12):915–921. https://doi.org/10.3967/bes2016.123

188. Machado AT, Santos AD, Abreu DM, Jorge AO, Reis CM, Lima AM, Araújo
LH. Asistencia sanitaria, certificación de calidad y apoyo institucional: la
atención primaria en Brasil. Salud Pública México. 2016;58(3):358–65.

189. Reutrakul S, Deerochanawong C. Diabetes in Thailand: Status and Policy.
Curr Diab Rep. 2016;16(3):28.

190. Do HTP, Santos JA, Trieu K, Petersen K, Le MB, Lai DT, et al. Effectiveness of
a Communication for Behavioral Impact (COMBI) Intervention to Reduce
Salt Intake in a Vietnamese Province Based on Estimations From Spot Urine
Samples. J Clin Hypertens Greenwich. 2016;18(11):1135–42.

191. Oto MA, Ergene O, Tokgözoğlu L, Ongen Z, Kozan O, Sahin M, et al. Impact
of a mass media campaign to increase public awareness of hypertension.
Turk Kardiyol Dern Ars. 2011;39(5):355–64.

192. Samuels TA, Fraser H. Caribbean Wellness Day: mobilizing a region for
chronic noncommunicable disease prevention and control. Rev Panam
Salud Publica. 2010;28(6):472–9.

193. de-Graft Aikins A, Kushitor M, Koram K, Gyamfi S, Ogedegbe G. Chronic
non-communicable diseases and the challenge of universal health
coverage: insights from community-based cardiovascular disease research in
urban poor communities in Accra, Ghana. BMC Public Health. 2014;14(2):S3.

194. Ameh S, Klipstein-Grobusch K, D’ambruoso L, Kahn K, Tollman SM, Gómez-
Olivé FX. Quality of integrated chronic disease care in rural South Africa:
user and provider perspectives. Health Policy Plan. 2017;32(2):257–66.

195. Debussche X, Balcou-Debussche M, Baranderaka N-A, Ndayirorere S, La
Hausse de Lalouviére V, Nitunga N. Réseau d’éducation en santé
communautaire pour la prévention des maladies cardiovasculaires et du
diabète au Burundi: mise en place et premiers résultats , Réseau
d’éducation en santé communautaire pour la prévention des maladies
cardiovasculaires et du diabète au Burundi: mise en place et premiers
résultats. Glob Health Promot. 2010;17((2_suppl):68–75.

196. Farzadfar F, Murray CJL, Gakidou E, Bossert T, Namdaritabar H, Alikhani S,
et al. Effectiveness of diabetes and hypertension management by rural
primary health-care workers (Behvarz workers) in Iran: a nationally
representative observational study. Lancet Lond Engl. 2012;379(9810):47–54.

197. Geissler KH, Leatherman S. Providing primary health care through
integrated microfinance and health services in Latin America. Soc Sci Med
1982. 2015;132:30–7.

198. Gessler N, Labhard ND, Stolt P, Manga E, Balo J-R, Boffolo A, et al. The
lesson of Monsieur Nouma: effects of a culturally sensitive communication
tool to improve health-seeking behavior in rural Cameroon. Patient Educ
Couns. 2012;87(3):343–50.

199. Gunathilake W, Idampitiya CA, Siriwardana A, Lenora D, Thomson GA,
Fernando DJS. An international partnership to implement innovative
systems of health care delivery for diabetes in a developing country. Pract
Diabetes Int. 2009;26(4):145–7.

200. Hatun Ş. National Childhood Diabetes Program Activities in Turkey. J Clin
Res Pediatr Endocrinol. 2015;7(1):1–6.

201. Hendriks ME, Bolarinwa OA, Wit FWNW, Brewster LM, Odusola AO,
Rosendaal NTA, et al. Feasibility and quality of cardiovascular disease
prevention within a community-based health insurance program in rural
Nigeria: an operational cohort study. J Hypertens. 2015;33(2):366–75.

202. Hu H, Liang W, Liu M, Li L, Li Z, Li T, et al. Establishment and evaluation of a
model of a community health service in an underdeveloped area of China.
Public Health. 2010;124(4):206–17.

203. Kamath DY, Xavier D, Gupta R, Devereaux PJ, Sigamani A, Hussain T, et al.
Rationale and design of a randomized controlled trial evaluating Community

Correia et al. BMC Public Health         (2019) 19:1542 Page 19 of 20

https://doi.org/10.1016/j.ihj.2013.08.023
https://doi.org/10.1016/j.ihj.2013.08.023
https://doi.org/10.1016/j.aogh.2015.02.989
https://doi.org/10.1016/j.aogh.2015.02.989
https://doi.org/10.1016/j.gheart.2016.01.001
https://doi.org/10.1370/afm.1853
https://doi.org/10.1007/s00038-017-1072-4
http://www.ajol.info/index.php/pamj/article/view/52449
http://www.ajol.info/index.php/pamj/article/view/52449
https://doi.org/10.3967/bes2016.123


Health Worker (CHW) based interventions for the secondary prevention of
acute coronary syndromes in India (SPREAD). Am Heart J. 2014;168(5):690–7.

204. Nguyen QN, Pham ST, Nguyen VL, Weinehall L, Wall S, Bonita R, et al.
Effectiveness of community-based comprehensive healthy lifestyle
promotion on cardiovascular disease risk factors in a rural Vietnamese
population: a quasi-experimental study. BMC Cardiovasc Disord. 2012;12:56.

205. Nugmanova A, Pillai G, Nugmanova D, Kuter D. Improving the
management of Hypertension in Kazakhstan: implications for improving
clinical practice, patient behaviours and health outcomes. Glob Public
Health. 2008;3(2):214–31.

206. Qiao Q, Pang Z, Gao W, Wang S, Dong Y, Zhang L, et al. A large-scale
diabetes prevention program in real-life settings in Qingdao of China (2006-
2012). Prim Care Diabetes. 2010;4(2):99–103.

207. Salazar MR, Espeche WG, Aizpurúa M, Leiva Sisnieguez BC, Balbín E,
Dulbecco CA, et al. Blood pressure response to a community-based
program and long-term cardiovascular outcome. Am J Hypertens. 2014;
27(8):1061–8.

208. Schmidt MI, Duncan BB, Azevedo e Silva G, Menezes AM, Monteiro CA,
Barreto SM, et al. Chronic non-communicable diseases in Brazil: burden and
current challenges. Lancet Lond Engl. 2011;377(9781):1949–61.

209. Van Olmen J, Marie KG, Christian D, Clovis KJ, Emery B, Maurits VP, et al. Content,
participants and outcomes of three diabetes care programmes in three low and
middle income countries. Prim Care Diabetes. 2015;9(3):196–202.

210. West-Pollak A, Then EP, Podesta C, Hedelt A, Perry ML, Izarnotegui WV, et al.
Impact of a novel community-based lifestyle intervention program on type
2 diabetes and cardiovascular risk in a resource-poor setting in the
Dominican Republic. Int Health. 2014;6(2):118–24.

211. Wu J, Li X, Song Y, Shao H, Shi Q, Qin D, et al. The impact of a bundled
policy intervention on improving the performance of rural healthcare in
China. Int J Equity Health. 2016;15:46.

212. Hendriks ME, Wit FWNM, Akande TM, Kramer B, Osagbemi GK, Tanovic Z,
et al. Effect of health insurance and facility quality improvement on blood
pressure in adults with hypertension in Nigeria: a population-based study.
JAMA Intern Med. 2014;174(4):555–63.

213. WHO | Global Action Plan for the Prevention and Control of NCDs 2013-
2020 [Internet]. WHO. [cité 19 juill 2018]. Disponible sur: http://www.who.
int/nmh/events/ncd_action_plan/en/

214. Zhang X, Liu L, Guan T, Zhang Y. Implementation of WHO hypertension
management protocol in community health care centers in China. Eur
Heart J. 2015;36:127.

215. Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al.
High-quality health systems in the Sustainable Development Goals era: time
for a revolution. Lancet Glob Health. 2018;6(11):e1196–252.

216. Campbell M, Katikireddi SV, Hoffmann T, Armstrong R, Waters E, Craig P.
TIDieR-PHP: a reporting guideline for population health and policy
interventions. BMJ. 2018;361:k1079.

217. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: Medical Research Council guidance.
BMJ. 2015;350:h1258.

218. Murray E, Treweek S, Pope C, MacFarlane A, Ballini L, Dowrick C, et al.
Normalisation process theory: a framework for developing, evaluating and
implementing complex interventions. BMC Med. 2010;8:63.

219. Beran D, Chappuis F, Damasceno A, Jha N, Pesantes MA, Singh SB, et al.
High-quality health systems: time for a revolution in research and research
funding. Lancet Global Health. 2019;7(3):e303–4.

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

Correia et al. BMC Public Health         (2019) 19:1542 Page 20 of 20

http://www.who.int/nmh/events/ncd_action_plan/en/
http://www.who.int/nmh/events/ncd_action_plan/en/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Characteristics of studies
	Intervention delivery
	Healthcare System Organization
	Self-management by education and self-monitoring
	Continuity and coordination
	Information system
	Leadership & incentivization
	Organization and equipping of healthcare teams
	Multifaceted strategies within healthcare service organization
	Community
	Multifaceted strategies within community level initiatives
	Policy
	Interventions involving Multiple Domains of ICCC Framework
	Summary of evidence


	Discussion
	Summary of findings
	Limitations
	Recommendations for future work


	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors' contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

