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ABSTRACT

Background: Global efforts to address NCDs focus primarily on 4-by-4 interventions — inter-
ventions to prevent and treat four groups of conditions affecting mainly older adults (some
cardiovascular disease and cancers, type 2 diabetes, chronic respiratory disease) and four
associated risk factors (alcohol, tobacco, poor diets, and physical inactivity). However, the
NCD burden in Sub-Saharan Africa (SSA) is composed of a more diverse set of conditions,
driven by a more complex group of risks, and impacting all segments of the population.
Objective: To document the NCD priorities identified by NCD strategic plans, to characterize
the proposed policy response, and to assess the alignment between the two.

Methods: Using a two-part conceptual framework, we undertook a descriptive study to
characterize the framing and overall policy response of strategic plans from 24 low- and
lower-middle-income countries across SSA.

Results: The national situation assessments that ground strategic plans emphasize a diversity
of conditions that range in terms of severity and frequency. These assessments also highlight
a wide diversity of factors that shape this burden. Most include discussions of a broad range
of behavioral, structural, genetic, and infectious risk factors. Plans endorse a more narrow
response to this diverse burden, with a focus on primary and secondary prevention that is
generally convergent with the objectives established in global policy documents.
Conclusions: Broadly, we observe that plans developed by countries in SSA recognize the
heterogeneity of the NCD burden in this region. However, they emphasize interventions that
are consistent with global strategies focused on preventing a narrower set of cardiometabolic
risk factors and their associated diseases. In comparison, relatively few countries detail plans
to prevent, treat, and palliate the full scope of the needs they identify. There is a need for
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increased support for bottom-up planning efforts to address local priorities.

Background

Noncommunicable diseases (NCDs) have long posed
significant challenges to health systems across Sub-
Saharan Africa. While they often are thought of as
a byproduct of growing wealth and aging popula-
tions, NCD rates have been high historically and are
declining across the region [1]. At the same time,
these conditions affect all segments of society, with
diseases such as sickle cell disorder and rheumatic
heart disease having a particularly high burden
among impoverished and younger populations [2,3].

However, the visibility of NCDs has risen in the
wake of the epidemiological transition in the region,
which is characterized by significant progress in
addressing communicable disease and maternal and
child health [4]. As a consequence, the proportional
burden of poor health attributed to NCDs continues
to grow. This process is exacerbated by the demo-
graphic and social changes mentioned above, as well

as increasing exposure to behavioral and metabolic
risks [5]. As a result, even as the total disability-
adjusted life years (DALYs) per person attributed to
NCDs has been declining in Sub-Saharan Africa for
the past 20 years, the share of total DALYs that is
attributable to NCDs rose from 21% in 2007 to nearly
30% in 2017 [1]. This trend is likely to continue in
the coming decades [6,7].

In response to this evolving disease burden, the
World Health Assembly endorsed its first global
strategy on NCDs in 2000 and released its first
Global Action Plan in 2008 [8,9]. Since that time,
there have been several high-profile efforts to orga-
nize the global response to this group of diseases.
After being left off of the Millennium Development
Goals, both the Sustainable Development Goals
(SDGs) and the Universal Health Coverage (UHC)
agenda include NCDs as a priority. More targeted
efforts include multiple High-Level Meetings on the
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Prevention and Control of NCDs hosted by the
United Nations and WHQO’s publication of
its second Global Action Plan for the Prevention
and Control of NCDs in 2013 [10-13].

Much global energy has coalesced around preven-
table conditions, with a focus on four major disease
groups that primarily affect older adults. These
include some cancers, cardiovascular disease (CVD)
including ischemic heart disease and stroke, type 2
diabetes, and chronic respiratory disease (CRD).
These four conditions are frequently linked to four
behavioral risk factors (tobacco use, sedentary life-
styles, poor diet, and the harmful use of alcohol) [9].
The so-called ‘4-by-4’ approach builds upon lessons
learned from addressing cardiovascular and other
chronic diseases in high-income countries [14]. It
seeks to reduce NCD-linked morbidity and mortality
by concentrating on primary and secondary preven-
tion, including behavior change to avoid illness and
early detection and treatment to avoid the most sig-
nificant morbidity [15]. More recently, at the third
High-Level Meeting on the prevention and control of
NCDs, stakeholders from around the world agreed to
expand this framework to include mental health and
air pollution (‘5-by-5’) [12].

While momentum to address NCDs was initially
slow to build in low- and lower-middle-income coun-
tries (LLMICs), there has been significant progress
since the WHO?’s first Global Action Plan called upon
countries to establish national policies targeting these
conditions in 2008. WHO’s NCD monitoring reports
show that the percentage of countries in the African
region with an ‘Operational, integrated policy, strat-
egy or action plan’ increased from 17% in 2010 to
37% in 2013 and 72% in 2015 [16]. National NCD
strategic plans are one such type of plan. They pro-
vide a framework to coordinate multisectoral action
and, as such, play a critical role in achieving UHC in
Africa [17]. They are both a vehicle to adapt these
global priorities to local needs and a window into
how countries articulate and frame national policy
agendas. To date, however, there has been no sys-
tematic assessment of the existing domestic NCD
policy landscape.

Methods
Eligibility Criteria

Inclusion criteria included (1) location in Sub-
Saharan Africa, (2) low- or lower-middle-income sta-
tus (LLMICs), and (3) the use of English or French
languages for public policy documents. Upper-middle
and high-income countries were excluded from the
analysis. Relative to LLMICs, these countries face
important differences in terms of service availability

and resource constraints but were too small in num-
ber to allow for a stand-alone analysis.

Information Sources and Search

NCD Strategic Plans were collected from three known
publicly available repositories of strategic plans: the
WHO Country Planning Cycle Database, the WHO
NCD Document Repository, and the International
Cancer Control Partnership (ICCP) National Plan
Portal [18-20]. For the WHO Country Planning
Cycle Database, we searched for any NCD plan by
manually searching the repositories of all eligible
countries in Africa. For the WHO NCD Document
Repository, we searched for ‘Integrated NCD policies’
and selected for all eligible countries in Africa. For the
ICCP, we selected for all countries in the Africa/
Middle Africa, Africa/Eastern Africa, and Africa/
Western Africa regions, and selected for NCD Plans.

Document Selection

All documents for countries meeting these criteria were
downloaded from the three above mentioned sources
and reviewed to assess eligibility. Documents other than
NCD strategic plans, including disease or risk factor
specific strategic plans, were excluded from the com-
plete review. For countries with multiple strategic plans,
only the most recent document was reviewed. Each of
these repositories was last reviewed in November 2019.

Framework Development

For this descriptive study, we conducted a framework
analysis using a deductive two-part conceptual frame-
work [21]. Framework analysis offers a structured
approach to map information onto a thematic matrix.
The first part of the framework is used to document
how countries present their local disease and risk
burdens. The second part of the framework is used
to understand how countries respond to this burden.

Defining Policy Priorities

The first part of the conceptual framework was
designed to understand how countries describe local
NCD priorities to which the subsequent policy pro-
posals respond. Disease and risk categories were initi-
ally based on the 190 noncommunicable diseases and
the 63 lowest-level risk factors included in the most
detailed level of the Global Burden of Disease (GBD)
2015 Cause Hierarchy and were updated to reflect
subsequent iterations of the Hierarchy from newer
GBD studies, as well as to allow for the inclusion of
conditions that could not be matched to the GBD
[22]. A description of the process used to develop this
framework is found in Appendix 1.



Defining the Policy Response

The second part of the framework was developed to
understand how countries plan to respond to the local
disease burden. Interventions were categorized accord-
ing to several criteria, including the type of activity
(policy, training, care provision) and the level of the
health system that is targeted. Disease response efforts
were grouped to prevention (e.g. education or vaccina-
tion), screening and diagnosis, and clinical manage-
ment or treatment. Finally, given the role of the
WHO’s Global Action Plans in promoting the develop-
ment of strategic plans, the study team also documented
the degree to which policies reflect the 2008-2013 and
2013-2020 Global Action Plans [9,13,23].

Data Extraction

Using the conceptual frameworks described above, the
research team reviewed and extracted data from each
strategic plan. For each plan, the study team separately
characterized the content of national situation assess-
ments, policy plans, and monitoring and evaluation
(M&E) plans. Data from M&E plans were captured sepa-
rately because indicators included in monitoring frame-
works  often special  attention  during
implementation.

In extracting data for the national situation assess-
ment, reviewers indicated when the national strategic
plan identified a given condition or risk factor as
a specific concern within the country’s context.
Descriptions of the global or regional disease contexts
were not recorded, nor were definitional listings of dis-
ease categories. Risk factors were noted when a risk factor
was both causally linked to any NCD in the document
and locally contextualized. Data were captured separately
by two reviewers, with reviewers first reviewing docu-
ments and agreeing upon relevant sections for detailed
review. Cases of discordance in data entry were jointly
reviewed and discussed by the two researchers for recon-
ciliation. When agreement could not be achieved, a third
reviewer was called to provide a final judgment.

The frameworks were modified over time to better
reflect the conditions reported within national plans.
Rows were added or deleted to reflect the disease, risk,
and policy profiles presented by the documents. After
reviewing the initial findings, a single researcher con-
ducted a final review of all documents to supplement
findings and clarify any questions raised during the initial
analysis.

receive

Characterizing the NCD Priorities and Policy
Response

After data extraction was complete, the study team
undertook two steps to process the data. In the first,
we grouped conditions into three major categories:
(1) conditions that fall into the 4-by-4 framework -
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that is, conditions that fall within the four major
disease categories and are associated with the four
identified behavioral risk factors (Category 1); (2)
conditions that generally fall into the four major
disease categories but are not significantly associated
with the four behavioral risk factors (Category 2); and
(3) conditions that fall outside of the 4-by-4 group
altogether (Category 3).

These categories were selected to allow for differ-
ences in the efforts needed to prevent and treat spe-
cific conditions. For example, efforts to strengthen
clinical care for Category 1 conditions will often over-
lap with those in Category 2. However, Category 2
conditions will not be responsive to prevention cam-
paigns targeting the modifiable risk factors that are of
interest for Category 1 conditions. Category 3 condi-
tions are unlikely to be impacted by either prevention
campaigns or health systems strengthening efforts
targeting Category 1 conditions. Table 1 provides an
overview of this categorization framework, as well as
examples of conditions falling into each category.
Many conditions may fall within multiple categories:
for example, liver cancer is associated with both alco-
hol consumption (Category 1) and with hepatitis B or
C infection (Category 2).

The second data processing step was taken to
manually link policy proposals onto individual con-
ditions. This step was taken when disease targets were
not specifically stated. Through this process, both risk
factor mitigation efforts and specific clinical interven-
tions were mapped to individual diseases. Given the
multiple routes through which the most common risk
factors impact health, many such campaigns are
attributed to multiple conditions. Potential impacts

Table 1. Overview of the disease categorization framework.
Category

Description

Category 1 Conditions falling into the four major disease
groups (Cancer, Diabetes, Cardiovascular
Disease, and Chronic Respiratory Disease) that
are associated” with the four prioritized risk
factors (alcohol, tobacco, exercise, and diet) —
e.g. “4-by-4 conditions.” Examples include
ischemic heart disease, lung and esophageal
cancer, type 2 diabetes, and chronic obstructive
pulmonary disease.

Conditions falling into the four major disease
groups but that are linked to a broader set of
risks including, for example, environmental,
infectious, genetic, and idiopathic factors [5].
Examples include cervical cancer and rheumatic
heart disease (of infectious origin), type 1
diabetes (of a combination of infectious,
environmental, and genetic origin), and asthma
(of environmental and genetic origin).

Conditions falling outside of the four major
disease groups. Examples include epilepsy,
Noma, injuries, mental health conditions, and
conditions affecting the sense organs.

Category 2

Category 3

Defined as at least 10% population attributable fraction (PAF), using the
attributable risk for Sub-Saharan Africa as identified in the Global
Burden of Disease Project [5]. See Appendix 2 for additional
information.
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documented by the team may have been unantici-
pated by the policymakers.

Details on the processes used to define categories and
to link map activities onto individual conditions can
both be found in Appendix 2. Briefly, both steps rely on
the population attributable fraction (PAF) - the propor-
tion of the burden of a particular disease in a given
population that could be averted through reduction in
exposure to a risk factor to a minimum-risk level. We
classified NCD conditions with at least 10% of their
burden attributable to 4-by-4 risk factors within
Category 1. Similarly, risk factor mitigation efforts
were linked to diseases if the combination of activities
targeted by the policy proposals jointly account for
a minimum of 10% of the burden. Clinical interventions
were mapped on to particular conditions in consulta-
tion with medical providers on the research team.

This 10% PAF cut-off was selected to allow for the
complex relationship between behavior change cam-
paigns and disease incidence [24]. With at least 10%
of the burden measured in DALYs causally linked to
some combination of the four behavioral risk factors, it
is plausible to anticipate a change in disease incidence
stemming from behavior change campaigns. The selec-
tion of a 10% cut-point follows cut-offs used elsewhere
[25], but alternatives (12%, 15%) were also assessed with

- Reviewed National Strategic Plan
No National Strategic Plan found

- Ineligible: Plan not in French or English

Figure 1. Map of NCD strategic plan availability.

little qualitative impact on the findings. A description of
the process used to calculate PAFs can be found in
Appendix 2, as can PAFs for the range of conditions
considered in this paper.

Results

Thirty-six countries met the inclusion criteria. For these
countries, 24 eligible plans were identified and reviewed.
These represented 52% of countries in Sub-Saharan
Africa, and 67% of countries meeting the inclusion cri-
teria. The largest single source of policy documents was
the WHO’s NCD Document Repository, which collects
all such plans as a part of its periodic Country Capacity
Survey, last completed in May 2019 [19]. See Figure 1 for
an overview of the inclusion status of countries across the
region. The 12 countries for which strategic plans were
not found are dispersed geographically and economically
but were more often defined as fragile states by the
UNDP, compared to countries with strategic plans. See
Appendix 3 for complete details on the eligibility status
of countries and details on the plans that were reviewed.

Of the 24 plans reviewed, all documents included
a narrative situation assessment of the national NCD
burden and either a written or detailed tabular (e.g.

Ineligible: Northern Africa not included in review
Ineligible: High and Upper-Middle Income Countries not included in review

In dark blue, 24 countries were included in this review. Countries in shades of blue were eligible for inclusion in this study. Strategic plans were
identified and reviewed for countries in dark blue. No strategic plan was identified for countries in light blue. Countries in shades of grey were
ineligible for review, due either to language (darkest grey), income status (middle-grey) or location (lightest grey).



a work plan) policy response, and 15 documents were
found to contain an M&E plan.

Defining policy priorities

All of the strategic plans reviewed for this analysis
included a narrative situation assessment to define the
priorities for subsequent policy action. Discussions of the
local burden of cancers, cardiovascular disease, and dia-
betes were present in all plans, and only one plan omitted
a discussion of respiratory disease. At the same time, the
countries rarely distinguish between Category 1 and
Category 2 conditions. Countries frequently articulated
broad links between the modifiable risk factors, such as
tobacco use, and the local cancer and cardiovascular
disease burdens. All plans identified at least one
Category 3 condition. In particular, many countries refer-
ence mental health and neurological conditions, such as
epilepsy, depressive and anxiety disorders, alcohol use
disorders, and schizophrenia and other psychotic disor-
ders. Injuries, including road traffic accidents and inter-
personal violence, were also mentioned frequently. Sickle
cell disease and road traffic accidents are the most widely
documented Category 3 conditions. See Table 2 for a list
of the most commonly mentioned conditions.

Similarly, nearly all countries described the large and
growing importance of the four modifiable risk factors

Table 2. Disease burdens described by national situation
assessments within NCD strategic plans; N = 24 plans.

Category 1, Category 2, and Mixed Category 1 and 2

Cancer 100%
Esophageal cancer 25%
Liver cancer 58%
Colon and rectum cancer 29%
Cervical cancer 83%
Prostate cancer 67%
Non-Hodgkin lymphoma 42%
Bladder cancer 21%
Ovary 21%
Nephroblastoma (Wilms Tumour) 21%
Skin Cancers 29%
Kaposi’'s Sarcoma 38%
Breast cancer 79%

Cardiovascular diseases 100%
Hypertension 96%
Rheumatic heart disease 29%
Ischemic heart disease 54%
Stroke 63%

Diabetes 100%

Chronic respiratory diseases 88%
COPD 42%
Asthma 63%

Category 3
Chronic kidney disease 46%
Sickle cell disorders 67%
Oral disorders 46%
Vision disorders, including Blindness/Cataract/Myopia 54%

Mental, neurological and substance abuse 79%
Epilepsy 58%
Depressive and Anxiety Disorders 42%
Schizophrenia and Other Psychotic Disorders 29%
Alcohol use disorders 33%
Drug use disorders 29%

Injuries (Any) 75%
RTA 67%
Falls 21%
Burns/Fire, heat, and hot substances 29%
Self-harm and interpersonal violence 50%
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of diet, exercise, tobacco, and alcohol in their strategic
plans. Only one country omitted a discussion of the
roles of diet and tobacco in the local epidemiology of
NCDs. All but two countries discussed the roles of
exercise and alcohol abuse. As in the description of
local NCD burdens, countries supplemented the discus-
sion of risks with a review of a complex array of addi-
tional risks. These included environmental, structural,
demographic, and infectious risks for NCDs, as well as
behavioral factors falling outside of the 4-by-4 framing.
Commonly cited infectious risks include HPV, HIV,
and Hepatitis B. More than one-third of countries
described the importance of NCD co-morbidity as
a risk factor (e.g. describing causal relationships
between cardiovascular disease and mental health, or
between diabetes and chronic kidney disease). Indoor
and outdoor air pollution, rapid urbanization, and poor
road infrastructure were the most commonly cited
environmental risks. Socioeconomic conditions, cul-
tural norms, and regulatory frameworks were fre-
quently cited as structural risk factors. See Table 3 for
a list of the most commonly mentioned risk factors.

Table 3. Risk factors highlighted by national situation assess-
ments within NCD strategic plans; N = 24 plans.
Risk factors

Any Behavioral Risk 100%
Exercise/Sedentary Lifestyle 92%
Low fruit/vegetable/high fat, salt, excessive Diet 96%
Alcohol Abuse 92%
Smoking 96%
Drug Abuse/Khat 25%
Undernutrition/Micronutrient deficiency 25%
Unhealthy sexual behaviour 13%
Occupational 33%

Any Infectious Risk or Comorbidity 63%
HIV 38%
HPV 33%
Hepatitis B + Hepatitis C 25%
Streptococcal for RHD 13%

NCD infection co-morbidity as risk factor (Depression and 38%
CVD; Diabetes and CKD)

Other (Measles, H pylori, vaccine-preventable, 17%
neurocystocosis, trachoma)
Any Environmental Risk 67%

Urbanization (Including difficulty exercising, overcrowding, 29%
stress)

Traffic/Unsafe driving/Poor road infrastructure 29%
Outdoor Air Pollution 42%
Indoor Air pollution 33%
Pesticides 17%
Sun Exposure 13%
Any Intermediate Risk 96%
High Blood Pressure/Hypertension 92%
Obesity 96%
Raised blood lipid/Cholesterol 63%
High blood sugar/Hyperglycemia 54%
Any Structural Risk 38%
Cultural (Early Marriage/Communal living and Cooking/ 13%
Traditional Food Preparation)
Societal (education, employment and work options) 17%
Globalization 17%
Political/Regulatory 13%
Conflict/War/Violence 17%
Socioeconomic (Poverty, Unemployment) 25%
Any Genetic or Biologic Risk 50%
Genetic/Family history 46%
Sickle Cell 25%
Race 21%
Gender 25%

Ageing 42%




6 e C. BOUDREAUX ET AL.

Defining the policy response

Governments outline a range of actions to respond to
local disease burdens. Proposed activities cover the
entirety of the health sector. They include advocacy
and policy development at the national level,
strengthening of diagnosis and treatment at the facil-
ity level, and health education and promotion activ-
ities at the community level. Here, we consider risk
factor mitigation and disease prevention, screening,
and treatment separately.

Risk Factor Mitigation

Efforts to mitigate modifiable risks include a broad
array of potential interventions, and we identified
nearly 100 distinct activities listed by countries. We
divided these into (1) legislation and regulation and

(2) education and health promotion campaigns.
Figure 2 illustrates the relative frequency of legislative
and education campaigns for a range of risk factors.
All countries listed at least one action aimed at redu-
cing exposure to alcohol, tobacco, sedentary lifestyles,
or poor diets.

Education and promotion campaigns take
a number of forms. Although many health promotion
activities were focused on the community-level, broad
social marketing campaigns and education efforts
based out of health facilities were also common. All
but four countries specified plans to educate the
public on exercise, diet, and tobacco, and three-
quarters specified education campaigns aimed at
alcohol consumption.

Legislative and regulatory efforts mirrored these
proposed campaigns. The range of policy tools varied

Risk factor mitigation in NCD Strategic Plans

Behavioral risk factors incduded in 4 x 4 framework

Any or a combination of: —
sedentary lifestyle, poor diet,
alcohol,or tobacco L

Sedentary Lifestyle
Poor Diet: [

any or a combination
of dietary risk factors L

Increase vegetable
consumption

Decrease salt
consumption

Decrease fat
consumption

Decrease sugar
consumption

Encourage exclusive
breast feeding

Alcohol

Tobacco

Drug abuse

Environmental hazards
other than indoor air pollution

Indoor air pollution

Occupational hazards

Traffic Safety

0 25%

Other risk factors (behavioral, environmental, occupational, road traffic)

| I Any mitigation efforts
Legislation and regulation
| [ Education and health promotion

50% 75% 100%

Percentage of NCD Strategic Plans mentioning mitigation efforts

Figure 2. Risk factors targeted by education & promotion, legislation, or any mitigation efforts described in NCD strategic plans;

N = 24 plans.



Table 4. Regulatory and legislative action proposed by NCD

Strategic Plans to address behavioral risk factors; N = 24

plans.

Any regulatory or legislative action targeting sedentary 67%

lifestyles
Encouraging built spaces for exercise 54%
Policies to encourage exercise in life, including schools and  54%
workplaces. E.g, no-car days, improved sidewalks

Financial incentives to promote activity 4%
Any regulatory or legislative action targeting diet 63%
Minimizing/Eliminating trans/saturated fats in diet 46%
Reducing salt content 29%
Requirements re: diet and or food content 25%
Mandates re: marketing and labeling of foods 25%
Food labeling requirements 25%
Restrictions on marketing of sugar 25%
Subsidies on fruits and vegetables 21%
Guidelines on diet in the workplace, schools 21%
Reducing sugar content 17%
Sin taxes on Sugar or Fat 13%
Encouraging local food production 8%
Any regulatory or legislative action tobacco use 83%
Sin Taxes on tobacco 63%
Restrictions on tobacco advertising 58%
Smoke-Free spaces 54%
Restrictions on tobacco sales 38%
Warning labels requirements for tobacco products 29%
Creation or strengthening of tobacco import permits 25%
Registration requirements for tobacco companies 13%
Promote alternative livelihoods for tobacco farmers 8%
Any regulatory or legislative action alcohol use 71%
Sin taxes on alcohol 46%
Restrictions on production or marketing of alcohol 42%
Implement or enforce drunk driving laws 38%
Restrictions on the sale of alcohol 38%
Restrictions on alcohol advertising 33%
Implement or enforce legal age limits for alcohol 21%
consumption
Regulate alcohol importation 13%
Create alcohol-free spaces 13%
Mandate alcohol labels 4%

by risk factor, but financial levers were among the
most commonly cited policy tools. Two-thirds of
countries described efforts to introduce or strengthen
existing sin taxes on tobacco, alcohol, or sugary/fatty
foods. Outside of the four behavioral risk factors,
a quarter of countries propose legislation around
traffic and injuries, particularly regarding road safety
and driving conditions. Complete details on the use
of regulatory and legislative actions proposed to
address behavioral risk factors can be found in
Table 4.

Disease prevention, diagnosis, and treatment

Figure 3 provides an overview of the distribution of
prevention, diagnosis, and treatment efforts described
by strategic plans. The first panel highlights the condi-
tions impacted by direct and indirect prevention efforts.
Direct channels include disease-specific education or
vaccination campaigns, while indirect channels repre-
sent the expected downstream impact of the risk factor
education campaigns highlighted above. The second
panel highlights targeted efforts to expand access to
screening and diagnosis for the specified conditions.
The third panel highlights plans to strengthen clinical
treatment and management. Figure 3 is designed to
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assess the potential impact of activities. It documents
interventions that act directly and indirectly, intention-
ally or not.

All countries describe prevention campaigns.
These include both primary prevention, such as vac-
cination campaigns for HPV and hepatitis B, and
secondary prevention, such as treatment of strepto-
coccal infections to prevent rheumatic heart disease.
Education programs targeting a combination of beha-
vioral risk factors and conditions explain the high
prevalence of prevention programs outside of vac-
cine-preventable conditions.

Many countries describe plans to expand access to
screening and early detection of disease. Community
screening for diabetes is the most common, followed
by chronic respiratory disease and hypertension.
Countries also describe efforts to improve early
detection of cancers, including cervical cancer, breast
cancer, prostate cancer, and colorectal cancer.
Beyond the four major NCDs, countries also describe
efforts to screen for sickle cell disease, eye health, oral
health, and epilepsy. Plans to provide treatment
options generally aligned with efforts to expand
screening, although there were exceptions. Efforts to
screen for cervical cancer, for example, outpace
efforts to provide treatment by nearly three times.
Screenings for breast cancer outpace treatment by
six times.

Countries describe a wide variety of activities
aimed at treating and managing these conditions.
All but four countries described plans to improve
service readiness and availability at the facility level,
mainly through increasing access to drugs and equip-
ment and improvements in infrastructure. Countries
also identified human resource constraints as an
important challenge to the achievement of outlined
activities, and all but two strategic plans outlined
training plans. Training efforts emphasized cadres
working in primary care and communities, and
tasks related to prevention, screening, and diagnosis.
While most countries focus on training that can be
delivered to existing health workers, some also
describe alternative strategies to strengthen human
resources, including efforts to increase the overall
number of workers and task-shifting.

A majority of countries explicitly framed their
national strategies in relation to global policy docu-
ments. Seventeen of the 24 plans referred to the
Political Declaration of the 2011 General Assembly
on the Prevention and Control of NCDs. The same
proportion referred to either the 2008 or 2013 ver-
sions of the WHO’s Global Action Plan for the
Prevention and Control of NCDs. Regional policy
documents were also prominent; half of the plans
referenced the 2011 WHO African Region
Ministerial Consultation on Noncommunicable
Disease or the subsequent Brazzaville Declaration. A
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Investments in prevention, diagnosis, and management of NCDs
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Figure 3. Conditions affected by activities specified by NCD strategic plans; N = 24 plans.

closer review of the alignment between the strategic
plans and the objectives laid out by the Global Action
Plan can be found in Appendix 4.

Mapping priorities on to action

We found that situation assessments considered
a more expansive set of conditions than did policy
response or M&E sections of the plans. For example,
the 15 countries with all three sections of the plans
listed an average of 20 distinct conditions in the
situation assessment, 13 conditions in the policy
response, and eight conditions in the M&E.

The types of diseases mentioned are also notably
different between sections. Policy responses and
M&E plans aligned more closely with the 4-by-4
framework established by global policy documents.
Consider the following Category 1 conditions: type
2 diabetes is mentioned in all situation assessments,
in all policy responses, and in but one of the M&E
plans; hypertension follows a similar pattern. By con-
trast, consider a prominent Category 2 condition.
Rheumatic heart disease is highlighted in fewer than
one-third situation assessments, one-fifth of policy
responses, and no monitoring frameworks. Epilepsy,

a prominent Category 3 condition, provides a parallel
case study. While it is highlighted in over half of
national situation assessments, it features in two of
the fifteen M&E plans. Figure 4 provides an overview
of this phenomenon for the broader spectrum of
conditions considered by at least 20% of countries.

Discussion

This analysis illustrates a sizable gap between the per-
ceived drivers of local NCD burdens across Sub-
Saharan Africa - as indicated by the national situation
assessments — and the policy actions that countries take
to address the NCD burden. Relative to situation assess-
ments, implementation plans are more limited in both
the overall number and diversity of conditions. Policy
responses tend to converge on the four diseases and risk
factors prioritized in global documents. Because ‘what
gets measured gets done,” the critical importance of
measurement tools has long been recognized [26].
Our review finds that the convergence on the four-by-
four conditions and global policy documents is even
more evident in M&E plans, with locally notable
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Condition References within NCD Strategic Plans

Percentage of NCD Strategic Plans referencing specific conditions in their:
Implementation Plan
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Figure 4. Condition references within NCD strategic plans: N = 24 plans for Panel 1: Situation Assessment and Panel 2: Policy

Response; N = 15 plans for Panel 3: M&E.

Note the distinction between Figures 3 and 4. Figure 4 is designed to understand what conditions countries emphasize in their plans. It tracks
specific references to individual conditions across the various sections of the document. By contrast, Figure 3 is designed to assess the potential
impact of activities, and documents interventions that act directly and indirectly, intentionally or not.

conditions such as rheumatic heart disease and Noma
completely absent from monitoring indicators.

The policy documents, thus, fail to directly
respond to many of the conditions prioritized at the
outset. A closer analysis of the policy response allows
us to assess not only what is prioritized but how
countries respond to the issues identified. We find
an emphasis on primary and secondary prevention
efforts, many of which require multisectoral action
and collaboration. This is particularly the case for the
various cancers and cardiovascular diseases, diabetes,
and chronic respiratory diseases that comprise
Category 1 and Category 2 conditions. Regulatory
and legislative action is required for the introduction
and enforcement of new rules around tobacco and
alcohol production, marketing, distribution, and use.
Industry engagement is needed for widespread
changes to food content, and the participation of
municipalities and institutions is necessary to

introduce improvements to road- and walkways
[27,28]. More than a simple coordination problem,
many of the regulations face active opposition from
the tobacco, alcohol, and food industries, whose eco-
nomic interests are threatened [29-31]. They can also
stimulate opposition from within the government
when they come into other government priorities,
including economic and trade targets [32].

While we identify an emphasis on prevention over
treatment in the policy plans, this may not translate
cleanly into action on the ground. Researchers in
Malawi found that the implementation of commu-
nity-based prevention activities lagged behind facil-
ity-based treatment efforts [33]. This is despite the
known challenges facing NCD care delivery in the
region and may link to the challenges associated with
implementing multisectoral action described above
[34]. Researchers have documented weak political
will and limited technical capacity of local NCD
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units as challenges in engaging and coordinating sta-
keholders from outside of the health sector in
national NCD response efforts [32]. Limited engage-
ment in both formulation and implementation, in
turn, has been linked to delays or failures of the
resulting policies [35].

This study has limitations.
Methodologically, we rely on GBD data to develop
our disease category framework. Data limitations
within the GBD may result in imprecise or incorrect
relationships, particularly for less common risk fac-
tors. More broadly, we applied relatively strict inclu-
sion criteria to this review, including language and
income restrictions, and a clear focus on the inte-
grated strategic plans. While these decisions help to
ensure comparability across documents, policy infor-
mation may have been missed. As a result, we can say
little about variations in policy planning across
income groups or between anglophone and franco-
phone countries. Lusophone countries were not
included in this review. Nor can we draw clear dis-
tinctions between countries with and without strate-
gic plans. While we identify few clear trends across
a range of indicators assessed, countries without
plans may differ in other important ways from
those that were included in this review.

Finally, this work does not examine the process
underlying the development of strategic plans. With
the growing visibility of NCDs, the last decade has
seen a dramatic expansion in the number of countries
developing NCD strategic plans in Africa [8]. Prior
case studies have documented a heavy reliance on
global policies including the WHO’s Global Action
Plan for the Prevention and Control of NCDs, which
may account for our findings [31,35,36]. While global
guidance has been credited with the expansion in
national plans, it does not guarantee success. And,
as others have noted, the existence of well-articulated
documents has not necessarily lead to fully imple-
mented policies [8,31,37]. Indeed, despite the close
alignment between the global and domestic policy
documents, research suggests slow overall progress
in the implementation of the most recent Global
Action Plan in Africa [38].

Researchers elsewhere have argued that this slow
progress reflects a failure to adequately localize the
national response, due to gaps in local data and limited
involvement of stakeholders outside of the health sec-
tor [32,35,39,40]. Others have identified a poor align-
ment between NCD-specific and sector-wide plans in
terms of goals, financial resource allocation, and
implementation details [8]. NCD plans are often devel-
oped by technical teams at the MOH, with little parti-
cipation of sector-wide policy or planning units. NCD
units often lack financial resources and technical capa-
city needed to implement or monitor their plans. They
rely heavily on nongovernmental organizations in the

several

absence of strong governance or coordination struc-
tures [31,32].

While our analysis does not speak directly to these
issues, it does point to potentially important signposts
along the way. The situation assessments developed
by countries are intended to establish the epidemio-
logic and health systems challenges to which the
subsequent policy proposals respond. While the
resulting policy decisions must inevitably accept
trade-offs across a range of competing priorities —
including global priorities — a failure to respond to
pressing local issues can undermine local buy-in for
a process that is fraught with political and coordina-
tion challenges. More work is needed to assess the
implementation status of these NCD policies, as well
as the impact of these policies on disease prevention
and control across the region.

Conclusion

We observe that strategic plans developed by coun-
tries in sub-Saharan African recognize the heteroge-
neity of the NCD burden in this region. However,
policy agendas emphasize interventions that are con-
sistent with global plans focused on preventing
a narrower set of cardiometabolic risk factors and
their associated diseases [36]. As a result, there is
frequently a misalignment between the analysis of
the situation and the policy prescriptions. This mis-
alignment has the potential to leave gaps in national
NCD policies and send conflicting messages to
donors regarding financing needs.

Consequently, we find that there is a need for strate-
gic plans in Sub-Saharan Africa that are based on sys-
tematic priority-setting grounded in local information
and needs. Strengthening NCD policy in sub-Saharan
Africa will require increased support for government
NCD divisions and WHO country and regional offices.
This finding is consistent with prior calls for
a broadening of the NCD agenda in this region [3].
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Appendix 1. Development of the disease
framework

Given the length of the GBD cause hierarchy, the research

team sought to develop a concise, but comprehensive, list

of the disease and risks to be included in the full review. In

an effort to achieve this list, the survey team employed an

iterative process of manual and automated text analysis on

a databank of 29 NCD policy documents from countries

across the world. The list of documents included some of

plans included in this study, as well as documents from

outside of the study region (predominately documents

from Asia), and older plans from the study region that

since been updated. The specific steps taken are as follows:

® An initial list of NCD and Injury disease and risk categories was
compiled using then current (2015) GBD cause hierarchy list.

® Using Medical Subject Headings (MeSH), this list was expanded to
include synonyms for the different disease and risk factors.

® The resulting list of search terms was tested for comprehensiveness
using an iterative process of manual and automated accounting of
term mentions within the aforementioned group of policy docu-
ments. Automated review relied on the text mining package ‘tm’ in
R [41,42].

® Any term identified at least once via the automated step was
included in initial iteration of the framework.

® From this framework, additional rows were added as they were
identified in the manual text review. In post-review, these terms
were usually found to fit within the GBD hierarchy and were placed
accordingly.

Appendix 2. Calculation of population attri-
butable fraction and linking indirect preven-
tion and treatment efforts to individual
conditions

The PAF reflects a combination of susceptibility to the risk
factor, degree of additional risk of disease conveyed by
exposure to the risk factor, and the prevalence of the
exposure. Because the prevalence of risk factors varies
geographically, the PAF also varies by location. For this
analysis, we used the combined PAF across the 24 included
countries. To determine the proportion of burden from
a given cause attributable to the four major risk factors,
we calculated joint attribution to the set of risks from the
GBD Study 2017 that includes alcohol use, tobacco use, low
physical activity, and a number of dietary risks. We fol-
lowed the GBD methodology to jointly calculate risks,
which makes a simplifying assumption that risks are inde-
pendent in the population [5]. The general formula is
shown below, where PAF, is the PAF for risk i and is
combined for a set of risks ry-r,,.

PAF,, ., =1-]]_ (1 - PAF,) (1)

The effects of some of the risk factors we included were
mediated through other risks (e.g. diet low in legumes
through diet low in fibre). This mediation is incorporated
in calculations to avoid double counting. In the formula
below,

PAF, ., is the population attributable fraction for the
given risk or set of risks, rl-rn, and MF is the mediation
factor, representing the proportion of attribution for risk
that is mediated through risk j, ri/rj. We used mediation
factors estimated in the GBD Study [5].
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PAF,_, =1
~ I, —Par,

«([T7, <1 —~ MF;,;) ) (2)

® PAFs for the conditions considered in this review are provided in
Table 2A below.

The GBD is subject to data and resource constraints that
are of note in this analysis. Data underlying the analyses
may be incomplete or incorrect. In this case, models are
likely to mischaracterize given relationships. GBD may also
lack the information needed to model a given relationship.
When this occurs, 0% of the risk is attributed to
a condition. From the information available, it is not pos-
sible to distinguish between a relationship that is truly zero,
and a relationship that has not been reviewed.

In particular, a number of PAFs in the database are
listed as ‘0. For example, although there is likely to be
some causal relationship between mental health conditions
and alcohol abuse, the PAF for the four risk factors is zero.
Similarly, although we expect some relationship between
diet and oral disorders, the PAF for the four risk factors is
also zero. To avoid mischaracterizing such relationships in
the table above, we refer to all such findings as
‘Unquantified.”

Linking the Policy Response to Individual Diseases and Risk
Factors: Strategic plans describe activities that impact dis-
ease prevention and management, both directly and indir-
ectly. We defined activities as direct if the plan explicitly

Table 2A. PAFs for the conditions most commonly included
in strategic plans.

Population attributable
fraction

Condition (% of total)
Alcohol use disorders 99.97
Ischemic heart disease 79.94
Stroke 61.77
Esophageal cancer 56.64
Cardiovascular diseases 54.55
Diabetes mellitus 36.83
Liver cancer 24.51
Chronic obstructive pulmonary 21.61
disease
Neoplasms 14.40
Breast cancer 13.74
Epilepsy 12.70
Chronic respiratory diseases 12.52
Self-harm and interpersonal violence 11.95
Road injuries 6.97
Injuries 6.43
Cervical cancer 3.98
Fire, heat, and hot substances 3.66
Asthma 344
Prostate cancer 3.27
Chronic kidney disease 291
Rheumatic heart disease 1.52
Blindness and vision impairment 0.92
Anxiety disorders Unquantified
Depressive disorders Unquantified
Drug use disorders Unquantified
Malignant skin melanoma Unquantified
Mental disorders Unquantified
Non-Hodgkin lymphoma Unquantified
Non-melanoma skin cancer Unquantified
Oral disorders Unquantified
Schizophrenia Unquantified
Sickle cell disorders Unquantified
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links an action to a particular condition, while we defined
activities as indirect if there was no explicit link in the plan
but there is a clear mechanism through which the activity
addresses the burden. Direct impacts stem from activities
that aim to strengthen prevention, diagnosis, or manage-
ment of identified conditions. Examples include plans to
implement community-based screening for diabetes or to
build a stroke unit at a tertiary hospital. In either case, the
condition targeted is clearly specified.

Indirect activities can be divided into disease prevention,
generally through risk factor mitigation, and therapeutic
management of a disease. While a clear link exists between
the activity and a given condition, this link is not made
explicitly within the plan. Indirect therapeutic interventions
were attributed to particular conditions in consultation with
clinicians. Indirect prevention efforts were credited if a plan
targets a combination of risk factors that jointly account for at
least 10% of the disease burden.
Linking indirect prevention individual
conditions

campaigns  to

The GBD calculates country-specific, regional and glo-
bal PAFs for particular risks based on local risk factor
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prevalence estimates. For this analysis, we used the
higher of the regional or global estimate. For each
country, we combine the PAFs for the joint set of
risks featured within a policy plan. An example of the
resulting matrix is shown in Table 2B, below. In each
case, a country was credited with prevention campaigns
if the joint PAF was greater than 10%. These indirect
efforts were combined with disease-specific prevention
campaigns (e.g. HPV vaccination campaigns to prevent
cervical cancer) to generate the results presented in the
main text.

Characterization of Therapeutics

Clinicians on the research team were consulted to link
particular medicines to one or more specific condi-
tions. In particular, efforts to expand access to aspirin
and statins were classified as treatment for ischemic
heart disease, cardiomyopathy, stroke, and peripheral
artery disease. Efforts to expand access to beta blockers
are classified as treatment for ischemic heart disease
and cardiomyopathy, and efforts to expand access to
anticoagulants are classified as treatment for atrial
fibrillation and flutter.
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Appendix 3. Eligibility status and plan selection

of ncd strategic plans

Table 3A. Eligibility/inclusion status of countries.

Country name

Eligibility status

Algeria
Angola
Benin
Botswana
Burkina Faso
Burundi
Cabo Verde
Cameroon
Central African Republic
Chad
Comoros
Congo

Cote d'lvoire

Democratic Republic of the Congo

Djibouti
Egypt
Equatorial Guinea
Eritrea
Eswatini/Swaziland
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia

Libya
Madagascar
Malawi

Mali
Mauritania
Mauritius
Morocco
Mozambique
Namibia
Niger

Nigeria
Rwanda

Sao Tomé and Principe
Senegal
Seychelles
Sierra Leone
Somalia
South Africa
South Sudan
Sudan

Togo

Tunisia
Uganda

United Republic of Tanzania

Zambia
Zimbabwe

Not eligible, Outside of SSA

Not eligible, Language

Eligible and Complete

Not eligible, Income

Eligible and Complete

Eligible and Complete

Not eligible, Language

Eligible, but strategic plan not found
Eligible and Complete

Eligible and Complete

Eligible and Complete

Eligible and Complete

Eligible and Complete

Eligible, but strategic plan not found
Not eligible, Outside of SSA

Not eligible, Outside of SSA

Not eligible, Income

Eligible, but strategic plan not found
Eligible and Complete

Eligible and Complete

Not eligible, Income

Eligible, but strategic plan not found
Eligible and Complete

Eligible and Complete

Not eligible, Language

Eligible and Complete

Eligible and Complete

Eligible, but strategic plan not found
Not eligible, Outside of SSA

Eligible, but strategic plan not found
Eligible and Complete

Eligible and Complete

Eligible, but strategic plan not found
Not eligible, Income

Not eligible, Outside of SSA

Not eligible, Language

Not eligible, Income

Eligible and Complete

Eligible and Complete

Eligible and Complete

Not eligible, Language

Eligible, but strategic plan not found
Not eligible, Income

Eligible and Complete

Eligible, but strategic plan not found
Not eligible, Income

Eligible, but strategic plan not found
Eligible and Complete

Eligible and Complete

Not eligible, Outside of SSA

Eligible, but strategic plan not found
Eligible and Complete

Eligible and Complete

Eligible, but strategic plan not found
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Appendix 4. Alignment of NCD strategic plans
with activities specified in the 2013-2020
global action plan

At the request of member states, the WHO released an
updated technical annex to the Global Action Plan in
2017. As part of this annex, the WHO developed a list of
40 prioritized interventions targeting Objective 3 - redu-
cing exposure to modifiable risk factors - and 37 inter-
ventions targeting Objective 4 - strengthening health
systems to address NCDs. All of these interventions
specifically target either the four behavioral risk factors
(in the case of Objective 3) or the four main disease
categories (Objective 4) of the 4-by-4 framework.
Seventeen of the 37 interventions are highlighted as

‘best buys’ that are ‘most cost-effective and feasible for
implementation; of these, 13 are intersectoral risk-
reduction interventions and just four are health-sector
interventions — one for primary prevention (HPV vacci-
nation) and three for secondary prevention (drug ther-
apy for patients with high of risk of heart attack, drug
therapy for patients with moderate-to-high risk of heart
attack, and cervical cancer screening with timely treat-
ment of precancerous lesion).

In contrast to the general objectives, for which we
find a general alignment between the Global Action
Plan and policy interventions proposed by countries,
the specific interventions highlighted by the revised
technical annex are less frequently reflected in strategic
plans. Those interventions targeting the modifiable risk

Table 4A. Percentage of plans specifying the policy goals policy recommendations included in the Global Action Plan for the

prevention and control of NCDs 2013-2020% n = 24.

Objective 1: To raise the priority accorded to the prevention and control of noncommunicable diseases in global, regional and  100%
national agendas and internationally agreed development goals, through strengthened international cooperation and advocacy

Raise public and political awareness, understanding and practice about prevention and control of NCDs 100%

Integrate NCDs into the social and development agenda and poverty alleviation strategies 54%

Strengthen international cooperation for resource mobilization, capacity-building, health workforce training and exchange of information on  92%

lessons learnt and best practices

Engage and mobilize civil society and the private sector as appropriate and strengthen international cooperation to support implementation 100%

of the action plan at global, regional and national levels

Objective 2: To strengthen national capacity, leadership, governance, multisectoral action and partnerships to accelerate country 96%
response for the prevention and control of noncommunicable diseases
Prioritize and increase, as needed, budgetary allocations for prevention and control of NCDs without prejudice to the sovereign right of 92%

nations to determine taxation and other policies
Assess national capacity for prevention and control of NCDs

63%

Develop and implement a national multisectoral policy and plan for the prevention of control of NCDs through multi-stakeholder 79%

engagement

Objective 3: To reduce modifiable risk factors for noncommunicable diseases and underlying social determinants through creation 96%

of health-promoting environments

Strengthen the effective implementation of the WHO FCTC and its protocols 95%
Establish and operationalize national mechanisms for coordination of the WHO FCTC implementation as part of national strategy with specific  13%

mandate, responsibilities and resources

If not members, consider implementing the measures set out in the WHO FCTC and its protocols, as the foundational instrument in global tobacco 100%"

control
Implement the WHO Global strategy to reduce harmful use of alcohol through multisectoral actions in the recommended target areas 75%
Strengthen leadership and increase commitment and capacity to address the harmful use of alcohol 8%

Increase awareness and strengthen the knowledge base on the magnitude and nature of problems caused by harmful use of alcohol by 13%
awareness programs, operational research, improved monitoring and surveillance systems

Implement the WHO Global Strategy on Diet, Physical Activity and Health

79%

Implement the WHO recommendations on the marketing of foods and non-alcoholic beverages to children 42%

Objective 4: To strengthen and orient health systems to address the prevention and control of noncommunicable diseases and the 100%
underlying social determinants through people-centered primary health care and universal health coverage

Integrate very cost-effective noncommunicable disease interventions into the basic primary health care package with referral systems to all  58%

levels of care to advance the universal health coverage agenda

Explore viable health financing mechanisms and innovative economic tools supported by evidence 42%
Scale up early detection and coverage, prioritizing very cost-effective high-impact interventions including cost-effective interventions to 58%

address behavioral risk factors

Train the health workforce and strengthen capacity of health system particularly at primary care level to address the prevention and control  96%

of noncommunicable diseases

Improve the availability of the affordable basic technologies and essential medicines, including generics, required to treat major 100%

noncommunicable diseases, in both public and private facilities

Develop and implement a palliative care policy, including access to opioids analgesics for pain relief, together with training for health workers  33%
Expand the use of digital technologies to increase health service access and efficacy for NCD prevention, and to reduce the costs in health 8%

care delivery

Objective 5: To promote and support national capacity for high-quality research and development for the prevention and control 83%

of noncommunicable diseases

Develop and implement a prioritized national research agenda for noncommunicable diseases 63%

Prioritize budgetary allocation for research on noncommunicable disease prevention and control 42%

Strengthen human resources and institutional capacity for research 54%

Strengthen research capacity through cooperation with foreign and domestic research institutes 46%

Objective 6: To monitor the trends and determinants of noncommunicable diseases and evaluate progress in their prevention and 92%
control

Develop national targets and indicators based on global monitoring framework and linked with a multisectoral policy and plan 38%

Strengthen human resources and institutional capacity for surveillance and monitoring and evaluation 67%

Establish and or strengthen a comprehensive noncommunicable disease surveillance system, including reliable registration of deaths by 88%
cause, cancer registration, periodic data collection on risk factors and monitoring national response

Integrate noncommunicable disease surveillance and monitoring into national health information systems 75%

?Specific actions taken from the revised Appendix 2; 2017.

N = 4 countries have not signed onto the FCTC: Cote d'lvoire, Ethiopia, Malawi, and Sierra Leone.



factors are more common, with 10 of the 40 interven-
tions found in at least half of the strategic plans
(tobacco taxation, creation of smoke-free spaces, anti-
tobacco media campaigns, tobacco cessation programs,
alcohol taxation, prevention and treatment of alcohol
abuse, mass media campaign on health diets, public
awareness campaigns for physical activity, physical
education at schools, and the creation of public spaces
for exercise). However, of the 37 health sector inter-
ventions targeting prevention, care, and treatment of
NCDs, only two are found in 50% or more of strategic
plans. Both of these are aimed at primary prevention:
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lifestyle interventions to prevent diabetes and Hepatitis
B vaccination. The only additional intervention to be
found in more than one-quarter of strategic plans,
HPV vaccination, is also aimed at primary prevention.
Therapeutic interventions, such as drug therapy after
heart attack or stroke, ACE inhibitors, beta blockers
and diuretics for congestive heart failure, diabetic reti-
nopathy screening, treatment for early stage breast and
cervical cancers, and inhaled steroids for respiratory
diseases were all rare, found in fewer than 20% of
strategic plans (Figure 4A).

Alignment of NCDSPs with Interventions Included in WHO Global Action Plan
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Figure A4. Frequency of WHO “Best Buys” and other Global Action Plan activities in the NCD Strategic Plans; n=24.

Global Action Plan Objective 3, targeting risk factors, (left) and Objective 4, strengthening health systems for prevention and control of NCDs,
(right). Dark blue interventions are WHO “Best Buys,” having been identified as very cost- effective (cost-effectiveness ratio (CER) of <$100/
DALY). Lighter blue interventions are less cost-effective, CER >$100/DALY. Remaining interventions had not been assessed for cost-effectiveness

at the time that the guidance was published [23].
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