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Abstract

Objective

In Africa, mortality due to non-communicable diseases (NCDs) is projected to overtake the

combined mortality from communicable, maternal, neonatal, and nutritional diseases by

2030. To address this growing NCD burden, primary health care (PHC) systems will require

substantial re-orientation. In this study, we reviewed the progress of African countries

towards integrating essential NCD services into PHC.

Methods

A review of World Health Organization (WHO) reports was conducted for all 47 countries in

the WHO African Region. To report each country’s progress, we used an a priori framework

developed by the WHO regional office for Africa (AFRO). Twelve indicators were used to

measure countries’ progress. The proportion of countries meeting each indicator was tabu-

lated using a heat map. Correlation between country income status and attainment of each

indicator was also assessed.

Findings

No country met all the recommended indicators to integrate NCD services into PHC and

seven countries met none of the indicators. Few countries (30%) had nationally approved

guidelines for NCD management and very few reported availabilities of all essential NCD
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medicines (13%) and technologies (11%) in PHC facilities. There was no overall correlation

between a country’s GDP per capita and the aggregate of targets being met (rho = 0.23; P =

.12). There was, however, a modestly negative correlation between out-of-pocket expendi-

ture and overall country progress (rho = -0.58; P < .001).

Conclusion

Progress by AFRO Member States in integrating NCD care into PHC is variable across the

region. Enhanced government commitment and judicious resource allocation to prioritize

NCDs are needed. Particular areas of focus include increasing the uptake of simplified

guidelines for NCDs; increasing workforce capacity to manage NCDs; and removing access

barriers to essential medicines and basic diagnostic technologies.

Introduction

Non-communicable diseases (NCDs) were responsible for an estimated 40.5 million deaths

(71% of all deaths) in 2016 [1], of which 78% occurred in low and middle-income countries

(LMICs). In Africa, the age standardised disability-adjusted life-years (DALYs) due to NCDs is

almost equivalent to the combined DALYs from communicable, maternal, neonatal, and

nutritional (CMNN) conditions in 2017 [2], and is projected to exceed deaths due to CMNN

conditions by 2030 [3, 4]. Health systems in Africa are struggling to address the growing NCD

burden. Inaccessible medicines and technologies [5], high out-of-pocket (OOP) costs [6], lim-

ited integration with primary health care (PHC) [7] and low density of the health workforce

are barriers to an adequate health system response to NCDs [7]. Given the limited fiscal space

available to health system planners to address these issues, there is need for cost-effective and

equitable programs delivered through PHC [7–10].

World leaders made commitments to address NCDs at the UN General Assembly high-

level meeting in 2011 and reaffirmed their actions in 2014 and 2018. In 2016, NCDs were

included in the Sustainable Development Goal target 3.4 “by 2030, reduce by one third prema-

ture mortality from NCDs through prevention and treatment and promote mental health and

well-being” [11, 12]. The World Health Organization (WHO) Global action plan for the con-

trol of NCD 2013–2020 recommended that countries strengthen their health systems and

address NCDs through people-centred PHC and universal health coverage (UHC) [13]. This

action reaffirmed in the third UN General Assembly high-level meeting for NCDs in 2018

[14]. These recommendations including ‘Best Buys’ (guidance on the most cost-effective inter-

ventions to invest in) [15, 16] and WHO Package of Essential Noncommunicable disease inter-

ventions (WHO PEN), (cost-effective interventions for the early detection and management of

NCDs) have been successfully implemented by many countries [8, 17–19].

Despite encouraging evidence of the impact of these interventions, and high-level commit-

ment, many countries’ policy responses to NCD control are limited. Even when polices are in

place, there is variation in implementation [18–22]. Previous studies conducted to track Afri-

ca’s progress in achieving NCD targets found that more than half of the countries had not

achieved the interim targets [23] and progress was slow [8, 24].

In response to this, the 67th Session of the WHO African regional committee adopted a

framework for integrating essential NCD services at the PHC level [7, 23] which provides tar-

geted guidance to Member States. Four targets have been set to be achieved by 2030: (1) adapt
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and use WHO PEN; (2) more than 80% of the PHC workforce should receive formal training

in NCD management; (3) have the essential medicines and basic technologies needed for

NCD management available at PHC facilities; and (4) have systems for collecting mortality

data routinely [7].

The aims of this study were to: (1) review African regional progress towards integration of

essential NCDs services at the PHC level; and (2) to examine associations between financial

indicators (country-level income status and out of pocket costs) and provision of essential

NCD services and NCD achievements being met.

Methods

A review of WHO documents from all 47 countries in the WHO African Region was con-

ducted. The review procedure is detailed in the below sub-sections.

Defining indicators

Indicators of progress were derived from the four WHO African regional committee targets

for integrating essential NCD services for the early detection and management of CVD, diabe-

tes, chronic respiratory diseases and cancer in PHC. Ten of twelve indicators were derived

from the four regional targets which covered: (1) use of the WHO guidance documents for

NCD management within PHC services (2) PHC workforce policies, particularly the training

of the non-physician healthcare workers; (3) provision of essential medicines and equipment

relevant to NCD management at the PHC level and; (4) information management of NCD

data. Two additional indicators, healthcare financing for NCD care and the commitment of

governments to govern and manage NCD program, were included to more holistically assess

progress. The targets, indicators, definitions and data sources are summarized in Table 1.

Identification of relevant documents and scoring

For indicator data sources, we extracted information mainly from WHO reports [7, 25, 26].

The primary data sources included the WHO 2020 NCD progress monitoring report [25];

2018 WHO NCD country profiles [26] and the report from the 67th session of WHO Regional

Committee for Africa [7]. The WHO document repository for NCDs and Global Health

Expenditure database were accessed for financing data [27, 28]. In addition, we worked with

the WHO regional office for Africa to obtain data that were not yet publicly reported

(Table 1). We did not have rigid inclusion and exclusion criteria; however, documents that did

not provide a national overview were excluded.

In order to score progress, we used definitions in line with the WHO NCD progress moni-

toring report 2020 (2nd, 3rd, 9th and 10th indicators). That is; ‘fully achieved’ when the countries

achieved all the required standards; ‘partially achieved’ when they had incomplete achieve-

ments and ‘not achieved’ where there was no evidence of progress [25]. For indicators in the

WHO 2018 country profile [26] and indicators from other sources, we categorized the data in

line with the 2020 WHO progress monitoring report. For healthcare financing, we used OOP

expenditure as the primary indicator and classified the countries based on the WHO global

health spending report [29, 30] (Table 1). We accorded a value of three points for each fully

achieved indicator, two for partially achieved indicator, one for indicator that had not been

achieved, and zero for which there were no data available. We generated aggregate scores for

each country with a maximum score of 36 points indicating all 12 indicators were fully met.

Data were extracted and mapped against the 12 indicators (Table 1). Three researchers

(AGT, WSA and CB) extracted the data and entered information into a Microsoft Excel

spreadsheet. Each researcher extracted data separately and later crosschecked each other’s
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Table 1. Summary of the data extraction indicators, measurement, and data source for mapping the progress of African countries to integrate essential NCDs ser-

vices, using the WHO regional committee for Africa targets, 2020.

Regional target Indicator Measurement used (including in the heat map) Data source

Target 1: Member States

adapted and are using the

WHO PEN

I. Country have national guidelines/protocols/

standards for the management of four NCDs through

a primary care approach approved by government

3 = Fully achieved: if document exist for all four NCDs • 2020 WHO progress monitoring report, indicator 9 of the report

https://apps.who.int/iris/bitstream/handle/10665/330805/

9789240000490-eng.pdf?sequence=1&isAllowed=y
2 = Partially achieved: if document exist for two of the

four NCDs

1 = Not achieved: no documentation available for any

NCD

0 = No data found/not known

II. Country have adapted and are using the WHO

PEN

3 = Fully achieved: if the country adapts and uses WHO

PEN

• Data was obtained from the WHO regional office for Africa

WHO 67th regional committee for Africa report https://www.afro.who.

int/sites/default/files/2017-08/AFR-RC67-12%20Regional%

20framework%20to%20integrate%20NCDs%20in%20PHC.pdf

2 = Partially achieved: if the country adapts and pilots

WHO PEN to develop their strategy

1 = Not achieved: if the country did not adapt or use

WHO PEN

0 = No data found/not known

Target 2: Training of health

care workers for managing

NCDs at PHC level

III. Country has a strategic plan to train PHC workers

on management of NCDs

3 = Yes: country has trained or plans to train PHC

workers

• Country strategy was accessed from WHO’s NCDs Document

Repository https://extranet.who.int/ncdccs/documents/Db

1 = No: Data unavailable- if the country doesn’t have a

strategy at all, or documents don’t indicate the PHC

health worker training (this include document written

in other languages)

• Specific country reports and strategic documents

Target 3: Member States have

essential medicines and basic

technologies for NCDs in PHC

facilities

IV. National essential medicines and basic technology

list for NCDs (PHC level, if available)

3 = National essential medicine and basic technologies

list is available, and also country have a list for PHC

• Data was extracted from WHO National medicines list/formulation/

standard treatment guideline portal https://www.who.int/selection_

medicines/country_lists/en/

• National government websites, journal articles and newspaper articles

were searched

2 = National essential medicine/basic technologies list is

available

1 = if the country didn’t have an essential medicine and

basic technologies list or no list could be identified

V. Number of essential NCD medicines reported as

“generally available” in primary care facilities of the

public health sector (“generally available” were

described if medicine/technology were available in

50% or more of pharmacies/facilities)

• Number of essential medicines available out of 10 • 2018 WHO NCDs country profile https://www.who.int/nmh/

publications/ncd-profiles-2018/en/
The 10 essential NCD medicines include; Aspirins,

Statins, Angiotensin-converting enzyme inhibitors,

Thiazide diuretics, Long-acting calcium channel

blockers, Beta-blockers, Insulin, Metformin,

Bronchodilators, and Steroid inhalants

For this study, data was categorized;

3 = All the 10 NCDs medicines were available

2 = 5–9 NCDs medicines were available

1 = Less than 5 NCDs medicines were available

0 = No data available

VI. Number of essential NCD technologies reported

as “generally available” in primary care facilities of the

public health sector

• Number of essential technologies available out of 6 • 2018 WHO NCDs country profile https://www.who.int/nmh/

publications/ncd-profiles-2018/en/
The 6 basic technologies include; Blood pressure

measurement devices, weighing scales, height

measuring equipment, blood sugar and blood

cholesterol measurement devices with strips, and urine

strips for albumin assay

For this study, data was categorized;

3 = All the 6 technologies were available

2 = 3–5 technologies were available

1 = <3 technologies were available

0 = No data available

VII. Proportion of PHC centres reported to offer

CVD risk stratification

• Percentage of PHC centres who offer the service • 2018 WHO NCDs country profile https://www.who.int/nmh/

publications/ncd-profiles-2018/en/
For this study, data was categorized;

3 = countries with > 50% facilities provide service

2 = countries with < 25% facilities provide service

1 = None/service not available

0 = No data available/ don’t know

VIII. Member State has provision of drug therapy,

including glycaemic control, and counselling for

eligible persons at high risk to prevent heart attacks

and strokes, with emphasis on the primary care level

3 = Fully achieved: if the country reports that more than

50% of PHC facilities are offering the services

• 2020 WHO NCD progress monitoring, indicator 10 https://apps.who.

int/iris/bitstream/handle/10665/330805/9789240000490-eng.pdf?

sequence=1&isAllowed=y
2 = Partially achieved: if the country reports that

between 25% to 50% of PHC facilities are offering the

services

1 = Not achieved: if the country did report or don’t

offer the service

0 = No data found/ not known

(Continued)
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works to maintain the quality of the data. The research team met regularly to discuss the data

extraction and management process. Furthermore, government strategic documents were

reviewed qualitatively to supplement the numeric data.

Once the data extraction process was complete, a draft report was sent to the WHO

Africa regional office team to provide supplementary information, focussing on those coun-

tries with limited data. This also validated the accuracy of the data extracted for other coun-

tries. The WHO Africa regional office team contacted the respective Ministry of Health/

WHO focal person to verify the availability of the data. To facilitate the interpretation of

findings, we also conducted targeted searches of country reports and strategic documents,

with particular attention to indicators for which where country-level data were limited or

missing in WHO reports.

Data analysis

Scores were tabulated and displayed using a heat map to compare each country’s achievement

against various indicators. To examine correlation between financial variables and attainment

of indicators, we used Gross Domestic Product per capita (GDP per capita) and OOP costs

and assessed correlation with overall aggregate scores, NCD medicine scores and NCD tech-

nologies. Spearman’s rank correlation coefficient (rho) was calculated and the size of the corre-

lation coefficient was interpreted based on the classification stated by Mukaka, where a value

approaching 1 indicates high correlation, and a value less than 0.3 suggests low or negligible

correlation [31]. Data analysis was done using IBM SPSS statistical software, version 25.

Table 1. (Continued)

Regional target Indicator Measurement used (including in the heat map) Data source

Target 4: To strengthen and

integrate NCD surveillance

systems into health

management information

systems

IX. Member State has a functioning system for

generating reliable cause-specific mortality data on a

routine basis

3 = Fully achieved- if country meets all the criteria for

reliable cause-specific mortality data (the criteria are:

70% usable; at least five years of cause-of-death data

reported to the WHO in the last 10 years and recent

data reported for WHO within 5 years)

• 2020 WHO NCD progress monitoring report- indicator 2 https://apps.

who.int/iris/bitstream/handle/10665/330805/9789240000490-eng.pdf?

sequence=1&isAllowed=y

2 = Partially achieved- if the country does not meet all

the criteria but has submitted some vital registration

data to WHO

1 = Not achieved otherwise

0 = No data found/not known

X. Has a STEPS survey or a comprehensive health

examination survey every 5 years

3 = Fully achieved- if country answer responds “Yes” to

each of the risk factors covered in the STEP survey; the

country must indicate that the last survey was

conducted in the past 5 years and country must also

provide the needed supporting documentation

• 2020WHO progress monitoring report, indicator 3 (List of risk factors

are available in the appendix 1 of the report) https://apps.who.int/iris/

bitstream/handle/10665/330805/9789240000490-eng.pdf?sequence=

1&isAllowed=y

2 = Partially achieved- if the country achieved some of

but not all the risk factors listed in the STEP survey, or

the surveys were conducted more than 5 years ago but

less than 10 years ago.

1 = Not achieved otherwise

0 = No data found/not know

Additional Indicators

Health care financing XI. Out-of-pocket (OOP) expenditure as % of current

health expenditure/2016

The proportion of OOP expenditure as % of Current

Health Expenditure/2016

• WHO Global Health Expenditure Database http://apps.who.int/nha/

database/DocumentationCentre/Index/en https://apps.who.int/iris/

bitstream/handle/10665/276728/WHO-HIS-HGF-HF-WorkingPaper-

18.3-eng.pdf?ua=1
Spending categorised as:

3 = OOP < 20%

2 = OOP = 21–37%

1 = OOP � 38% (above the regional average)

0 = No data available/not know

Leadership XII. Existence of an operational Unit, branch, or

department in ministry of Health with responsibility

for NCDs

3 = The country has a unit or other equivalent body in

the country

• WHO 2017 report from Global Health Observatory data repository

https://apps.who.int/gho/data/view.main.2472 Effective date: 2018-03-

13
1 = No body available

https://doi.org/10.1371/journal.pone.0240984.t001
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Ethics approval

This study used open access documents; therefore, no ethical issues involved.

Results

Characteristics of the countries

Data from all the 47 countries in the WHO African region were included. Twenty-six coun-

tries (55%) were classified as low-income countries (LICs),13 (28%)lower-middle-income

countries (LMICs), 7(15%) upper-middle-income countries (UMICs) and one was classified

as a high-income country (Seychelles) [32]. The estimated proportional mortality due to

NCDs varied from 26% (Central African Republic) to 89% (Mauritius) of all deaths [26].

Upper-middle and HICs [Mauritius (89%), Seychelles (81%) and Algeria (76%)] had the high-

est proportion of NCD deaths [26]. The main findings based on the regional targets are sum-

marised below and in Table 2.

Target one: Adapt and use WHO guidance documents for NCD

management within PHC services

Indicator I: National guidelines/protocols/standards for the management of major NCDs

through a primary care approach. Among the 47 countries, 14(30%) had PHC guidelines for

the management of NCDs, while 17 (36%) countries had not achieved this target (Table 3).

Indicator II: Adaptation and use of WHO Package of Essential NCDs (PEN) interven-

tions. By December 2018, 13 (28%) countries had adapted and were using the WHO PEN

(Table 3). In addition, 14 country representatives were trained on the implementation of the

WHO PEN interventions [33].

Target two: Train the PHC workforce in managing NCDs

Indicator III. Strategic plan to train the PHC workforce to manage NCDs. Even though

we could not access the number of health workers trained in each country, 17 (36%) countries

reported that either health workers have been trained or have a national strategy that includes

a plan to train PHC workers for NCDs management. For the remaining 30 countries, either

their NCDs strategic plan could not be accessed or the documents did not provide information

about training.

Target three: Availability of essential medicines and technologies for NCD

management in PHC facilities

Indicator IV: List of essential medicines and technologies for NCDs management

nationally (PHC facilities, if any). Of the 40 (85%) countries that had essential medicines

list at the national level, three (7%) countries (Angola, Sierra Leone and South Africa) had spe-

cific essential medicine lists for PHC facilities (Table 2).

Indicators V & VI: Essential NCD medicines and technologies in PHC facilities. Six

countries (13%) reported having all ten recommended essential NCD-related medicines

on their list, and five countries (11%) reported having the six NCD essential technologies

“generally available” in their PHC facilities (Table 3). Only two countries [Cabo Verde and

Mauritius—both UMICs] reported having all ten essential NCD medicines and six essen-

tial NCD technologies. Angola, Equatorial Guinea, and Gabon (UMICs), and Niger and

South Sudan (both LICs) did not report availability of essential NCD medicines in PHC

facilities (Tables 2 and 3).
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Table 2. Heat map showing the progress of countries against the WHO regional committee for Africa target to integrate NCDs services in the PHC level, 2020.

Country

Name

Indicators

I. NCD

guideline

in PHC

II.

WHO

PEN

III.

HRH

trained

IV.

National

list of EM

and

technology

V.

Generally

available

medicine/

10

VI. Generally

available

technologies/

6

VII. CVD risk

stratification

@PHC

VIII.

Country

has drug

therapy

@PHC

IX. Cause-

specific

mortality

data

X. Has

STEP

survey

XI. Out-of-

pocket

expenditure

XII.

Leadership

Algeria 2 1 1 2 2 3 0 1 1 2 2 3

Angola 0 1 3 3 1 2 1 2 1 2 2 3

Benin 3 3 1 2 1 1 2 2 1 2 1 3

Botswana 3 3 1 2 2 2 0 2 1 3 3 1

Burkina Faso 3 3 1 2 1 2 1 2 1 2 2 3

Burundi 2 1 1 2 1 2 1 2 1 1 2 1

Cabo Verde 1 2 1 2 3 3 3 3 2 1 2 3

Cameroon 1 1 1 2 1 2 2 2 1 1 1 3

Central

African

Republic

2 1 1 2 2 2 2 2 1 2 1 1

Chad 1 1 1 2 1 2 2 2 1 1 1 1

Comoros 0 1 1 1 2 2 3 2 1 2 1 1

Congo 2 1 1 2 1 2 2 2 1 1 1 1

Côte d’Ivoire 1 3 1 2 1 2 2 2 1 2 1 3

D.R Congo 2 1 1 2 1 1 1 2 1 1 2 1

Equatorial

Guinea

1 1 1 1 1 1 2 2 1 1 1 1

Eritrea 1 3 3 2 1 2 2 2 1 2 1 1

Eswatini/

Swaziland

1 3 3 2 3 2 2 2 1 3 3 3

Ethiopia 3 3 3 2 1 2 2 2 1 3 2 3

Gabon 1 1 1 2 1 2 2 2 1 1 2 1

Gambia 1 1 3 1 1 2 0 1 1 2 2 1

Ghana 3 2 3 2 2 2 1 0 1 2 1 1

Guinea 2 3 1 2 2 2 2 2 1 1 1 1

Guinea-

Bissau

1 1 1 1 1 2 1 2 1 1 2 3

Kenya 3 1 3 2 2 2 2 2 1 3 2 3

Lesotho 3 3 3 2 2 2 0 2 1 2 3 1

Liberia 2 1 1 2 1 2 1 2 1 2 1 1

Madagascar 3 1 1 2 1 1 1 2 1 1 2 3

Malawi 3 3 3 2 2 1 1 2 1 2 3 3

Mali 1 1 1 2 2 3 0 1 1 2 2 1

Mauritania 1 1 1 2 2 1 2 2 1 1 1 1

Mauritius 2 1 1 1 3 3 1 2 3 2 1 3

Mozambique 2 1 1 2 2 2 2 2 1 2 3 3

Namibia 1 1 1 2 2 2 1 2 1 2 3 3

Niger 1 1 1 2 1 2 1 2 1 1 1 1

Nigeria 1 1 3 2 1 1 1 2 1 1 1 1

Rwanda 3 1 3 2 3 2 1 2 1 2 3 3

Sao Tome

and Principe

2 1 1 1 2 2 1 2 1 2 3 3

Senegal 3 1 1 2 2 3 1 2 1 3 1 1

Seychelles 2 2 3 2 3 2 2 3 3 2 3 3

Sierra Leone 1 3 3 3 1 2 2 2 1 1 1 1

South Africa 2 1 3 3 3 2 0 1 3 2 3 3

(Continued)
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Indicator VII: Provision of drug therapy, including glycaemic control, and counselling

for people at high risk to prevent heart attacks and strokes, at PHC facilities. This indica-

tor was fully achieved in Cabo Verde (LMIC) and Seychelles(HIC) and partially achieved in 40

(80%)countries(Tables 2 and 3).

Indicator VIII: Proportion of PHC centres reported as offering cardio-vascular diseases

risk stratification. Among the 47 countries, Carbo-Verde and Comoros reported having

Cardiovascular Diseases (CVD) risk stratification in over 50% of its PHC facilities. In 18 (38%)

countries there was no risk stratification conducted in PHC facilities (Tables 2 and 3).

Target four: Health information systems

Indicators IX & X: Functioning system for generating reliable cause-specific mortality

and morbidity data using either WHO’s STEPwise approach to surveillance (STEPS) or a

comprehensive health survey every 5 years. Seychelles (HIC), Mauritius (MIC) and South

African(UMIC) reported fully established, reliable and routine systems to generate cause-spe-

cific NCDs mortality data. Cabo Verde reported partial achievement, and the remaining 43

(92%) countries reported no system for routine collection of NCD mortality data. In addition,

six (11%) countries Botswana, Kenya, and Lesotho (MIC), and Uganda (LIC) conduct STEPS

or comprehensive health surveys every five years (Tables 2 and 3).

Additional indicators

Health system financing. Indicator XI: Out-of-pocket expenditure as percentage of current
health expenditure. Eleven (23%) countries (one HIC, seven MICs, and three LICs) had low

(�20%) OOP expenditure as a proportion of total health expenditure in 2016. Of these, six

countries: Seychelles (HIC), Botswana, Namibia and South Africa (UMICs), and Rwanda and

Mozambique (LICs) reported<10% OOP expenditure on health. Twenty (43%) countries

have above the regional average of OOP spending with�38% [the average OOP spending for

Table 2. (Continued)

Country

Name

Indicators

I. NCD

guideline

in PHC

II.

WHO

PEN

III.

HRH

trained

IV.

National

list of EM

and

technology

V.

Generally

available

medicine/

10

VI. Generally

available

technologies/

6

VII. CVD risk

stratification

@PHC

VIII.

Country

has drug

therapy

@PHC

IX. Cause-

specific

mortality

data

X. Has

STEP

survey

XI. Out-of-

pocket

expenditure

XII.

Leadership

South Sudan 1 1 1 1 1 2 1 2 1 1 0 1

Togo 2 3 1 2 2 2 2 2 1 2 1 1

U.R

Tanzania

3 1 3 2 2 2 2 2 1 2 2 1

Uganda 3 2 3 2 2 2 2 2 1 3 1 3

Zambia 3 1 3 2 2 2 2 2 1 2 3 3

Zimbabwe 2 1 1 2 1 2 1 2 1 1 2 1

3 ¼ Full=good achievement for the indicator mentioned

2 ¼ Partial achievement for the indicator mentioned

1 ¼ No achievement for the indicator mentioned

0 ¼ no data available during extraction of documents

https://doi.org/10.1371/journal.pone.0240984.t002
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Table 3. Percentage of achievement for various indicators: Mapping African countries’ progress toward integra-

tion of NCDs service at the PHC level, 2020.

Indicator Number of country

(n = 47)

Percent (%)

Availability of guidelines for the management of major NCDs at the PHC level
Fully achieved 14 30

Partially achieved 14 30

Not achieved 17 36

No available data 2 4

Country adopted and use WHO PEN

Adopted and using WHO PEN 13 28

List WHO PEN as a strategy/ pilot test WHO PEN in specific area of the

country

3 6

Have not adopted WHO PEN 31 66

Training of primary healthcare workers for NCDs management

Country has trained or plans to train primary healthcare workers 17 36

No available data /document written in other language 30 64

Essential medicine LIST available nationally and at the PHC level

Essential medicine available nationally and at the PHC level 3 7

Essential medicine available at the national level only 40 85

No available data 4 8

Number of essential medicines available

<5 NCD medicines 22 48

5–9 medicines 19 40

All the 10 medicines 6 12

Number of essential NCDs technology available

<3 technologies 7 15

3–5 technologies 35 74

All the 6 technologies 5 11

Proportion of primary health care centres reported as offering CVD risk stratification

< 25% (including one country which provide in25-50% of its facilities) 21 45

> 50% 2 4

None/service not available 18 38

Don’t know (DK)/data not found 6 13

Provision of drug therapy, including glycaemic control, and counselling for eligible persons at high risk to

prevent heart attacks and strokes, with emphasis on the primary care level

Fully achieved 2 4

Partially achieved 40 85

Not achieved 4 9

No data 1 2

Member State has a functioning system for generating reliable cause-specific mortality data
Fully achieved 3 6

Partially achieved 1 2

Not achieved 43 92

having STEPS survey or a comprehensive health examination survey every 5 years
Fully achieved 6 13

Partially achieved 24 51

Not achieved 17 36

Out-of-pocket expenditure as percentage of current health expenditure

� 20% OOP expenditure 11 23

(Continued)

PLOS ONE Non-communicable disease services integration to primary health care in Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0240984 October 22, 2020 9 / 15

https://doi.org/10.1371/journal.pone.0240984


African region is 37% [30]]. Cameroon, Comoros and Equatorial Guinea (MICs) reported the

highest proportions of OOP expenditure.

Leadership and governance. Indicator XII: Existence of an operational department in
Ministry of Health responsible for NCDs program. The establishment of new or strengthening

existing operational unit or department responsible for planning, implementation and evalua-

tion of NCD programs is very crucial in fostering effective integration of the service at all lev-

els. Twenty-two (47%) countries have an operational unit or department responsible to

provide leadership and guidance for the implementation of NCDs activities (Table 3).

Progress scores and correlation with financial indicators

Cabo Verde, Ethiopia, Eswatini, Kenya, Malawi, Rwanda, Seychelles, South Africa, Uganda,

and Zambia scored�25 out of a maximum of 36 points. By contrast, Chad, Democratic

Republic of Congo, Equatorial Guinea, Gambia, Mauritania, Niger and South Sudan had the

lowest scores with no targets fully achieved (Table 2). There was no overall correlation between

countries’ GDP per capita and the aggregate score of each country’s achievement (rho = 0.23;

P = .12). However, a modest negative correlation was observed between countries’ OOP

expenditure and their aggregate achievement score. This showed, countries with relatively

lower OOP expenditure had higher aggregate scores (rho = -0.58; P< .001) (Table 4).

With respect to NCD medicines and technologies, there was no correlation between GDP

per capita and the availability of NCD medicines (rho = 0.31; P = .03) however, there was a

positive correlation between GDP per capita and essential technologies (rho = 0.37; P = .009)

(Table 4). Also, OOP expenditure displayed a moderate negative correlation with the number

of essential NCD medicines available in the country. Countries with a relatively higher number

of essential NCD medicines had lower OOP expenditure (r = -0.51; P< .001) (Table 4).

Discussion

We assessed progress of countries towards PHC integration of essential NCD services in the

WHO African region and identified areas of relative strength and weakness in achieving the

regional targets. Although no country in the region had met all the indicators assessed, some

demonstrated progress. Relatively higher achievements were recorded from Cabo Verde

(LMIC), Ethiopia (LIC), Eswatini (LMIC), Malawi (LIC), Rwanda (LIC), Seychelles (HIC) and

South Africa (UMIC). The lowest achievement scores were observed in South Sudan (LIC),

Equatorial Guinea (UMIC), and Niger (LIC). Overall there was a mixed picture with associa-

tions between financial indicators and progress against targets. Progress was not directly corre-

lated with the income level of countries; however, for a specific indicator (access to essential

NCD technologies) positive correlation was displayed with the country’s income level. For

Table 3. (Continued)

Indicator Number of country

(n = 47)

Percent (%)

21% - 37% OOP expenditure 15 32

� 38% OOP expenditure 20 43

No available data 1 2

Existence of an operational unit, branch, or department in Ministry of Health with responsibility for NCDs

program

Yes 22 47

No 25 53

https://doi.org/10.1371/journal.pone.0240984.t003

PLOS ONE Non-communicable disease services integration to primary health care in Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0240984 October 22, 2020 10 / 15

https://doi.org/10.1371/journal.pone.0240984.t003
https://doi.org/10.1371/journal.pone.0240984


OOP expenditure there was a modest negative correlation with the country’s progress and

with access to essential NCD medicines, but not with access to essential NCD technologies.

The findings suggest that health system drivers to make progress in NCD targets are more

complex than simply the wealth of the nation.

Variable progress was evident across all target areas. With regard to use of NCD guidelines,

only 30% of countries have nationally approved NCD plans for implementation in PHC, a

slight improvement from 17% in 2014 [23] and 26% from 2017 [24]. In 2017, among the 31

countries who had a national NCD strategic plan, only 17 were operational [33]. We also

found few countries (47%) reported a distinct department for NCD programs. In 2017, only

two-thirds (77%) of countries had one full-time professional staff member in the ministry rep-

resenting a decline from previous years 83% (2010), 93% (2013) and 100% in 2015 [34].

Only 13 countries in the region have implemented WHO PEN interventions at the PHC

level, indicating that activities need to be scaled-up [7]. Effective adaptation and implementa-

tion of WHO PEN guideline is a complex undertaking. Studies in Ghana and Zambia have

identified critical capacity gaps in PHC facilities, particularly workforce capacity, health system

infrastructure and health information systems [35, 36]. Addressing these gaps requires a

multi-sectoral response with a commitment to invest in PHC. Priority areas identified in this

study include: (1) the need for substantial resource commitments to strengthen and expand

the workforce; (2) adequate financing and supply chains to ensure access to essential medi-

cines and diagnostic technologies, and (3) investment in robust health information systems

[35–37].

Most countries (64%) lack national plans to train PHC workers for NCD management,

which is well short of achieving the target of having at least 50% of PHC workers trained in

NCD management by 2020. This is exacerbated by intra-country variation with 75% of coun-

tries experiencing both shortage and mal-distribution of the workforce [7]. Task shifting to

non-physician healthcare workers (typically nurses and community health workers) is a well-

established strategy and valuable lessons can be learnt from successful programmes such as

HIV care and maternal and child health [16, 38–40].

Similar to previous studies [41–44], many countries reported limited availability of essential

NCD medicines and technologies. Only Cabo Verde and Mauritius report availability of all ten

essential NCD medicines and six essential NCD technologies in their PHC facilities. Cabo

Verde has achieved these targets through strong political commitment to strengthen PHC ser-

vices as part of their UHC agenda [45]. The limited availability of affordable medicines and

diagnostic tests is a complex challenge in sub-Saharan Africa [43]. Minimal competition

among few numbers of suppliers in LMICs affects medicine supply and cost. A 2019 report

showed that buyers in LMICs pay up-to 20–30 times the minimum international reference

price for generic medicines [46]. Generating sufficient fiscal space to subsidise the costs of

these medicines and avoid passing on the costs to end users is essential.

Table 4. Correlation coefficient results for selected variables, African countries’ progress toward integration of NCDs service at the PHC level, 2020.

Number of essential NCDs

medicine available in the country

Number of essential NCDs

technology available in the

country

Aggregate score

Spearman’s rho, p-value Spearman’s rho, P-value Spearman’s rho, P-value

Gross Domestic Product (GDP) per capital, 2017 0.31 0.03 0.37 0.009�� 0.21 0.15

Out-of-Pocket (OOP) expenditure -0.51 0.0001�� -0.25 0.09 -0.58 0.0001��

��Correlation is significant at p-value < 0.01 level (2-tailed)

https://doi.org/10.1371/journal.pone.0240984.t004
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Despite global advocacy for strengthening health information systems, such systems remain

under-developed in the region. Most countries (92%) lack sufficient systems for generating

reliable NCD mortality data. With the latest 2020 WHO progress report, six countries

(Botswana, Ethiopia, Eswatini, Kenya, Lesotho and Uganda) have made progress with con-

ducting and repeating STEPS regularly. Only two countries, Ethiopia and Eswatini have made

progress comparing to the 2017 progress report [24]. However, the 2018 WHO Africa Region

Secretariat reports a decreasing trend of STEPS implementation in countries from 33 in 2003,

to 15 in 2015 [8]. Establishing robust civil registration and vital statistics (CRVS) systems by

allocating resources and training staff to generate disease specific, age and sex disaggregated

data, and integrating NCD data within existing Demography Heath Survey are priorities for

improving NCD surveillance [34, 47, 48]. Several WHO programmes are underway to address

some of these priorities, providing technical and financial support to improve CRVS systems

in Ghana, Malawi, Rwanda and Tanzania [49].

We observed countries with high OOP expenditure have lower availability of NCD medi-

cines in the public sector. And, countries with higher GDP per capita, had slightly higher avail-

ability of NCD technologies. There were exceptions with some LIC and LMICs like Cabo

Verde, Mali and Senegal reporting the availability of all essential NCD technologies. This sug-

gests that several other factors are at play beyond resource availability such as the country’s

commitment and priority setting. A study in 151 countries, suggested that NCD policy imple-

mentation is not necessarily expensive, and found that many MICs outperform HICs [50].

There are limitations to this review. The review mainly used data from the WHO reports,

and we are constrained by the limitations in those reports. These reports are sourced from

each country and this could bias the findings. To improve the quality of the data, WHO

requested countries to provide supporting documentation pertaining to the relevant indicator/

s. We found limited information to assess regional variation on progress and limited informa-

tion on workforce training with only the ability to review plans for training rather than reports

on actual implementation. Except for a few countries (e.g. Ethiopia and Nigeria) where the

researchers had access to local networks to verify actual progress, we were not able to do that

for all countries. This was mitigated by consulting with the WHO regional office and reviewing

peer-reviewed journals to corroborate findings. Going forward to address these limitations we

recommend: (1) independent monitoring mechanisms to assess implementation of NCDs

interventions; (2) develop systems that enable reporting of NCD targets that are disaggregated

by region; and (3) expand evaluation research in the field taking into consideration regional

complexity.

Conclusion

This review demonstrates the need for intensified efforts to integrate essential NCD services at

the PHC level in the WHO AFRO Member States. Priority areas include: (1) reorientation of

PHC systems to better integrate NCD services; (2) initiatives to recruit, train, motivate and

supervise PHC workers with access to simplified guidelines; (3) access to essential medicines

and technologies; (4) incorporation of NCD surveillance into health information systems and

availability of region-specific monitoring mechanism; (5) creating information systems that

enable reporting of disaggregated NCD data by equity domains (such as; age, sex, and geogra-

phy) and (6) expanding UHC initiatives to reduce OOP expenditure. Combating NCDs is a

political choice which need a whole-of-government approach.

Author Contributions

Conceptualization: Azeb Gebresilassie Tesema, Seye Abimbola, Rohina Joshi, David Peiris.

PLOS ONE Non-communicable disease services integration to primary health care in Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0240984 October 22, 2020 12 / 15

https://doi.org/10.1371/journal.pone.0240984


Data curation: Azeb Gebresilassie Tesema, Whenayon Simeon Ajisegiri, Christine Balane.

Formal analysis: Azeb Gebresilassie Tesema, Whenayon Simeon Ajisegiri.

Methodology: Azeb Gebresilassie Tesema.

Project administration: Azeb Gebresilassie Tesema.

Software: Azeb Gebresilassie Tesema.

Supervision: Seye Abimbola, Padmanesan Narasimhan, Rohina Joshi, David Peiris.

Validation: Andre Pascal Kengne, Fassil Shiferaw, Jean-Marie Dangou, Rohina Joshi, David

Peiris.

Writing – original draft: Azeb Gebresilassie Tesema.

Writing – review & editing: Azeb Gebresilassie Tesema, Whenayon Simeon Ajisegiri, Seye

Abimbola, Andre Pascal Kengne, Fassil Shiferaw, Jean-Marie Dangou, Padmanesan Nara-

simhan, Rohina Joshi, David Peiris.

References
1. World Health Organization. Global Health Estimates 2016: Disease burden by Cause, Age, Sex, by

Country and by Region, 2000–2016 Geneva: World Health Organization; 2018

2. Gouda HN, Charlson F, Sorsdahl K, Ahmadzada S, Ferrari AJ, Erskine H, et al. Burden of non-commu-

nicable diseases in sub-Saharan Africa, 1990–2017: results from the Global Burden of Disease Study

2017. The Lancet Global Health. 2019; 7(10):e1375–e87. https://doi.org/10.1016/S2214-109X(19)

30374-2 PMID: 31537368

3. Bigna JJ, Noubiap JJ. The rising burden of non-communicable diseases in sub-Saharan Africa. The

Lancet Global Health. 2019; 7(10):e1295–e6. https://doi.org/10.1016/S2214-109X(19)30370-5 PMID:

31537347

4. World Health Organization. Noncommunicable diseases and mental health. https://www.who.int/nmh/

ncd-tools/who-regions-african/en/ 2020

5. Beran D, Pedersen HB, Robertson J. Noncommunicable diseases, access to essential medicines and

universal health coverage. Global Health Action. 2019; 12(1):1670014. https://doi.org/10.1080/

16549716.2019.1670014 PMID: 31573421

6. Wang Q, Fu AZ, Brenner S, Kalmus O, Banda HT, De Allegri M. Out-of-pocket expenditure on chronic

non-communicable diseases in sub-Saharan Africa: the case of rural Malawi. PLoS One. 2015; 10(1):

e0116897. https://doi.org/10.1371/journal.pone.0116897 PMID: 25584960

7. World Health Organization Regional office for Africa. Regional Framework For Integrating Essential

Noncommunicable Disease Services In Primary Health Care In: Africa RCf, editor. Victoria Falls,

Republic of Zimbabwe2017.

8. World Health Organization Africa regional committee. Status of implementation of the four time-bound

commitments on noncommunicable diseases in the African region. Report of the secretariat Dakar,

Republic of Senegal 27–31 August 2018.

9. World Health Organization. Third UN High-level Meeting on Non-communicable Disease 2018.

10. Kengne AP, Mayosi BM. Readiness of the primary care system for non-communicable diseases in sub-

Saharan Africa. The Lancet 2014; 2 (14):e247.

11. Bennett JE, Stevens GA, Mathers CD, Bonita R, Rehm J, Kruk ME, et al. NCD Countdown 2030: world-

wide trends in non-communicable disease mortality and progress towards Sustainable Development

Goal target 3.4. The Lancet. 2018; 392(10152):1072–88.

12. Organization WH. Third United Nations High-level Meeting on NCDs 2018 [Available from: https://www.

un.org/pga/73/event/prevention-of-non-communicable-diseases/.

13. World Health Organization. Global Action Plan for the Prevention and Control of NCDs 2013–2020.

2013.

14. Assembly UNG. Political declaration of the third high-level meeting of the General Assembly on the pre-

vention and control of non-communicable diseases. Resolution adopted by the General Assembly Octo-

ber 2018.

PLOS ONE Non-communicable disease services integration to primary health care in Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0240984 October 22, 2020 13 / 15

https://doi.org/10.1016/S2214-109X(19)30374-2
https://doi.org/10.1016/S2214-109X(19)30374-2
http://www.ncbi.nlm.nih.gov/pubmed/31537368
https://doi.org/10.1016/S2214-109X(19)30370-5
http://www.ncbi.nlm.nih.gov/pubmed/31537347
https://www.who.int/nmh/ncd-tools/who-regions-african/en/
https://www.who.int/nmh/ncd-tools/who-regions-african/en/
https://doi.org/10.1080/16549716.2019.1670014
https://doi.org/10.1080/16549716.2019.1670014
http://www.ncbi.nlm.nih.gov/pubmed/31573421
https://doi.org/10.1371/journal.pone.0116897
http://www.ncbi.nlm.nih.gov/pubmed/25584960
https://www.un.org/pga/73/event/prevention-of-non-communicable-diseases/
https://www.un.org/pga/73/event/prevention-of-non-communicable-diseases/
https://doi.org/10.1371/journal.pone.0240984


15. Mendis S. The policy agenda for prevention and control of non-communicable diseases. Br Med Bull.

2010; 96:23–43. https://doi.org/10.1093/bmb/ldq037 PMID: 21059733

16. Jeet G, Thakur JS, Prinja S, Singh M. Community health workers for non-communicable diseases pre-

vention and control in developing countries: Evidence and implications. PLoS One. 2017; 12(7):

e0180640. https://doi.org/10.1371/journal.pone.0180640 PMID: 28704405

17. World Health Organization. Package of Essential Noncommunicable (PEN) Disease Interventions for

Primary Health Care in Low-Resource Settings. 2010.

18. Maher D, Ford N, Unwin N. Priorities for developing countries in the global response to non-communica-

ble diseases. Globalization and health. 2012; 8:14. https://doi.org/10.1186/1744-8603-8-14 PMID:

22686126

19. World Health Organization. Global Experience of Community Health Workers for Delivery of Health

Related Millennium Development Goals: A Systematic Review, Country Case Studies, and Recommen-

dations for Integration into National Health Systems. 2010.

20. Juma PA, Wisdom J. Introduction: Non-communicable disease prevention policies in six African coun-

tries. BMC Public Health. 2018; 18(1):955.

21. Abraham H. The Triple Challenges of Low and Middle-Income Countries. Editorial Ethiop Journal of

Health Sciences 2018; 28(1).

22. World Health Organization. WHO Independent High-level Commission on NCDs Report of Working

Group 1. October 2019.

23. Nyaaba GN, Stronks K, Aikins AD, Kengne AP, Agyemang C. Tracing Africa’s progress towards imple-

menting the Non-Communicable Diseases Global action plan 2013–2020: a synthesis of WHO country

profile reports BMC Public Health. 2017;17.

24. World Health Organization. Non-communicable diseases progress monitoring. 2017.

25. Organization WH. Noncommunicable Diseases Progress Monitor 2020. Geneva2020.

26. World Health Organization. Non-communicable Diseases Country Profiles. 2018.

27. World Health Organization. Global Health Expenditure Database 2014 [Available from: http://apps.who.

int/nha/database/DocumentationCentre/Index/en.

28. World Health Organization. Global Health Observatory data repository 2016 [Available from: http://

apps.who.int/gho/data/view.main.2472.

29. World Health Organization. New Perspectives on Global Health Spending for Universal Health Cover-

age. 2018.

30. World Health Organization. Public Spending on Health: A Closer Look at Global Trends 2018.

31. Mukaka MM. Statistics corner: A guide to appropriate use of correlation coefficient in medical research.

Malawi medical journal: the journal of Medical Association of Malawi. 2012; 24(3):69–71.

32. World Bank. World Bank Country and Lending Groups. Country Classification. 2019 [

33. World Health Organization Regional office for Africa. The Work of WHO in the African Region, Report of

the Regional Director, 2017–2018 report. 2018.

34. World Health Organization. Assessing national capacity for the prevention and control of noncommunic-

able diseases: report of the 2017 global survey. Geneva, World Health Organization.: Licence: CC BY-

NC-SA 3.0 IGO.; 2018.

35. Mutale W, Bosomprah S, Shankalala P, Mweemba O, Chilengi R, Kapambwe S, et al. Assessing

capacity and readiness to manage NCDs in primary care setting: Gaps and opportunities based on

adapted WHO PEN tool in Zambia. PLoS One. 2018; 13(8):e0200994. https://doi.org/10.1371/journal.

pone.0200994 PMID: 30138318

36. Nyarko KM, Ameme DK, Ocansey D, Commeh E, Markwei MT, Ohene S-A. Capacity assessment of

selected health care facilities for the pilot implementation of Package for Essential Non-communicable

Diseases (PEN) intervention in Ghana. The Pan African medical journal. 2016; 25(Suppl 1):16. https://

doi.org/10.11604/pamj.supp.2016.25.1.6252 PMID: 28149441

37. Lupafya PC, Mwagomba BL, Hosig K, Maseko LM, Chimbali H. Implementation of Policies and Strate-

gies for Control of Noncommunicable Diseases in Malawi: Challenges and Opportunities. Health Educ

Behav. 2016; 43(1 Suppl):64s–9s. https://doi.org/10.1177/1090198115614313 PMID: 27037149

38. Joshi R, Alim M, Kengne AP, Jan S, Maulik PK, Peiris D, et al. Task shifting for non-communicable dis-

ease management in low and middle income countries—a systematic review. PLoS One. 2014; 9(8):

e103754. https://doi.org/10.1371/journal.pone.0103754 PMID: 25121789

39. Ogedegbe G, Gyamfi J, Plange-Rhule J, Surkis A, Rosenthal DM, Airhihenbuwa C, et al. Task shifting

interventions for cardiovascular risk reduction in low-income and middle-income countries: a systematic

review of randomised controlled trials. 2014; 4(10):e005983.

PLOS ONE Non-communicable disease services integration to primary health care in Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0240984 October 22, 2020 14 / 15

https://doi.org/10.1093/bmb/ldq037
http://www.ncbi.nlm.nih.gov/pubmed/21059733
https://doi.org/10.1371/journal.pone.0180640
http://www.ncbi.nlm.nih.gov/pubmed/28704405
https://doi.org/10.1186/1744-8603-8-14
http://www.ncbi.nlm.nih.gov/pubmed/22686126
http://apps.who.int/nha/database/DocumentationCentre/Index/en
http://apps.who.int/nha/database/DocumentationCentre/Index/en
http://apps.who.int/gho/data/view.main.2472
http://apps.who.int/gho/data/view.main.2472
https://doi.org/10.1371/journal.pone.0200994
https://doi.org/10.1371/journal.pone.0200994
http://www.ncbi.nlm.nih.gov/pubmed/30138318
https://doi.org/10.11604/pamj.supp.2016.25.1.6252
https://doi.org/10.11604/pamj.supp.2016.25.1.6252
http://www.ncbi.nlm.nih.gov/pubmed/28149441
https://doi.org/10.1177/1090198115614313
http://www.ncbi.nlm.nih.gov/pubmed/27037149
https://doi.org/10.1371/journal.pone.0103754
http://www.ncbi.nlm.nih.gov/pubmed/25121789
https://doi.org/10.1371/journal.pone.0240984


40. Nishtar S. Non-communicable diseases must be part of the Universal Health Coverage BMJ. May,

2018.

41. Kibirige D, Atuhe D, Kampiire L, Kiggundu DS, Donggo P, Nabbaale J, et al. Access to medicines and

diagnostic tests integral in the management of diabetes mellitus and cardiovascular diseases in

Uganda: insights from the ACCODAD study. International Journal for Equity in Health. 2017; 16(1):154.

https://doi.org/10.1186/s12939-017-0651-6 PMID: 28836972

42. Robertson J, Barr R, Shulman LN, Forte GB, Magrini N. Essential medicines for cancer: WHO recom-

mendations and national priorities. Bulletin of the World Health Organization 2016; 94(10):735–42.

https://doi.org/10.2471/BLT.15.163998 PMID: 27843163

43. Kibirige D, Sanya RE, Nantanda R, Worodria W, Kirenga B. Availability and affordability of medicines

and diagnostic tests recommended for management of asthma and chronic obstructive pulmonary dis-

ease in sub-Saharan Africa: a systematic review. Allergy, Asthma & Clinical Immunology. 2019; 15

(1):14.

44. Mendis S, Al Bashir I, Dissanayake L, Varghese C, Fadhil I, Marhe E, et al. Gaps in capacity in primary

care in low-resource settings for implementation of essential noncommunicable disease interventions.

Int J Hypertens. 2012; 2012:584041. https://doi.org/10.1155/2012/584041 PMID: 23251789

45. World Health Organization Regional Office for Africa. Cabo Verde shows us the health care progress

we want to see across Africa 2015 [Available from: https://www.afro.who.int/news/cabo-verde-shows-

us-health-care-progress-we-want-see-across-africa.

46. Silverman R, Keller J, Glassman A, K C. Tackling the Triple Transition in Global Health Procurement In:

Development CfG, editor. 2019.

47. Gimbel S, Mwanza M, Nisingizwe MP, Michel C, Hirschhorn L, Hingora A, et al. Improving data quality

across 3 sub-Saharan African countries using the Consolidated Framework for Implementation

Research (CFIR): results from the African Health Initiative. 2017; 17(3):828.

48. Echouffo-Tcheugui JB, Yaya S, Joshi R, Narayan KV, Kengne AP. Population surveillance of cardio-

vascular diseases in low-income to middle-income countries should leverage existing international col-

laborations. 2018; 3(5):e000866.

49. Bloomberg Philanthropies Data for Health Initiative. Civil Registration and Vital Statistics.: Melbourne

School of Population and Global Health. Data for Health; [Available from: https://mspgh.unimelb.edu.

au/dataforhealth.

50. Allen LN, Nicholson BD, Yeung BYT, Goiana-da-Silva F. Implementation of non-communicable disease

policies: a geopolitical analysis of 151 countries. The Lancet Global Health.

PLOS ONE Non-communicable disease services integration to primary health care in Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0240984 October 22, 2020 15 / 15

https://doi.org/10.1186/s12939-017-0651-6
http://www.ncbi.nlm.nih.gov/pubmed/28836972
https://doi.org/10.2471/BLT.15.163998
http://www.ncbi.nlm.nih.gov/pubmed/27843163
https://doi.org/10.1155/2012/584041
http://www.ncbi.nlm.nih.gov/pubmed/23251789
https://www.afro.who.int/news/cabo-verde-shows-us-health-care-progress-we-want-see-across-africa
https://www.afro.who.int/news/cabo-verde-shows-us-health-care-progress-we-want-see-across-africa
https://mspgh.unimelb.edu.au/dataforhealth
https://mspgh.unimelb.edu.au/dataforhealth
https://doi.org/10.1371/journal.pone.0240984

