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Background
Noncommunicable Diseases (NCDs) or chronic diseases are 
health conditions produced by a combination of genetic, physi-
ological, environmental, and behavioral factors.1,2 NCDs are 
identified as a major public health concern worldwide, and 
increasing rapidly in low and middle-income countries 
(LMIC).1,2 The World Health Organization (WHO) esti-
mated that NCDs - primarily cardiovascular diseases, cancer, 
diabetes, and chronic respiratory diseases were responsible for 
71% of the world death yearly, and accountable for 41 million 
deaths yearly, the burden of these diseases is increasing dispro-
portionately in LMIC; most of the NCDs deaths (74%) and 
the majority of premature deaths (86%) occur in LMIC.3 By 
2030, around 80% those deaths come from LMIC, with pre-
dicting about 52 million deaths yearly.2-4 Effective approaches 
to reducing the NCDs burden in LMIC include a mix of pop-
ulation- wide and individuals interventions, and methods for 
early detection of NCDs and their diagnoses using low-cost 
technologies, non-pharmacological and pharmacological, the 
effective delivery of these interventions, can lead to future sav-
ings in terms of reduced medical costs, improved quality of life 

and productivity.5 The efficient use of restricted health care 
resources, access to basic diagnostics, and essential medicines, 
such care can be delivered equitably only through health sys-
tems based on primary care.5 The availability of affordable 
essential medicines and basic technologies (diagnostic tests, 
and basic equipment) for NCDs in health systems are essential 
in addressing the increasing burden of NCDs.2 In the Global 
Action Plan (2013-2020) for prevention and control of NCDs, 
the WHO included a target of ⩾ 80% affordable availability of 
essential medicines and basic technologies required to treat 
major NCDs in public and private facilities.2 The WHO 
established a package of essential NCDs interventions (WHO-
PEN) for health systems based on primary care in low-resource 
settings, the WHO-PEN is the minimum standard for NCDs 
to strengthen countrywide capacity to integrate and scale-up 
care of NCDs in low resource settings.5 To the best of our 
knowledge, there was no systematic review that assessed pub-
lic-sector capacity to prevent and control NCDs in LMIC 
based on WHO-PEN standards in terms of essential medi-
cines, basic equipment, and diagnostic investigations. We, 
therefore, sought to review and summarize available data on 
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the capacity of public-sector facilities, in terms of essential 
medicines, basic equipment, and diagnostic investigations to 
implement basic interventions for prevention and control of 
NCDs in LMIC based on WHO-PEN standards.

Methods
Types of studies and data sources

A PRISMA systematic search appraisal was conducted. A sys-
tematic literature search of PubMed, Scopus, and Embase was 
conducted during May 2020. All published studies of any type of 
design that reported data about the public-sector capacity to 
prevent and control NCDs in LMIC, based on WHO-PEN 
standards in terms of essential medicines, basic equipment, and 
diagnostic investigations were considered. All selected papers’ 
references were checked to increase the comprehensive of our 
search. Google Scholar was also used to find relevant articles and 
documents. A preliminary search was performed to identify 
common keywords that were used in the articles. In total, the 
researchers identified 63 records, of which 5 fulfilled the eligibil-
ity criteria and were therefore included in the review (Figure 1).

Inclusion and exclusion criteria

The present systematic review included the articles that were 
written in English language, used any keywords mentioned in 
Box 1, The review was focus on studies of any design type that 
included information about the public-sector capacity to pre-
vent and control NCDs in LMIC based on WHO-PEN 

standards in terms of essential medicines, basic equipment, and 
diagnostic investigations. In contrast, studies that included 
information about the public-sector capacity to prevent and 
control NCDs in LMIC based on other than WHO-PEN 
standards, high-income countries, conferences, book sections, 
review articles, and abstracts without details were excluded. 
The studies selected were required to meet the following crite-
ria: (1) a study conducted in LMIC; (2) a study assessed the 
capacity of the public-sector based on WHO-PEN standards; 
(3) the target/reference population clearly defined; and (4) a 
study with sufficient information about sample size.

Data extraction

Three Authors (AHA, AA, and AHB) followed separately the 
defined search strategy, after that, the authors screened the articles 
by titles and abstracts and regained relevant full-text articles. 
Furthermore, the reevaluation of the full-text article was performed 
based on inclusion and exclusion criteria. Selected were reviewed, 
and the data extraction was accomplished based on extraction form, 
including (1) first author’s and second author’s last name, (2) coun-
try, (3) year of publication, (4) study design, (5) sample size, (5) 
world bank income class, and (6) public facilities type.

Statistical analysis

Descriptive statistics were used to present the data as a num-
ber and percentage for different categorical variables. The 
readiness index score for the country was calculated for all 
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Figure 1.  Results of the systematic literature search.
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public-sector facilities and primary healthcare centers (PHCs) 
in each study. In addition, the country readiness scores were 
calculated for the 3 domains separately (essential medicines, 
basic equipment, and diagnostic investigations). For each 
domain, 2 indexes were calculated as the mean score of items 
expressed as a percentage. The first index was calculated as the 
mean score of WHO-PEN items included in the study for 
each domain; the second index was calculated as the mean 
score of all items recommended by WHO-PEN standards for 
each domain. For example, if there were 6 diagnostic investi-
gations items on the study, and the country had only 5 diag-
nostic investigations available, that means, the readiness of the 
diagnostic capacity index for WHO-PEN items included in 
the study for that country was 5/6 × 100 = 83.3%, but the 
WHO-PEN standard recommended at least 7 diagnostic 
investigations. Therefore, the country’s second index was 
5/7 × 100 = 71.4. These indices were compared to an agreed 
cutoff at (80%) the WHO optimal target of availability of 
affordable essential medicines and basic technologies required 
to treat NCDs.2 All statistical analysis was performed using 
SPSS version 22.

Results
A total of 63 of recorded was retrieved via database search, of 
which 43 were from PubMed, 12 were from Scopus, and 8 were 
from Embase. According to the PRISMA flow chart, 12 of the 
articles, after duplicated, were removed, 38 of the articles were 
excluded because their title and abstracts not related to the 
capacity of the public sector based on WHO-PEN strategy, not 
consistent with the study objective and book section; while 13 
of full-text articles were assessed for eligibility criteria. Finally, 

only 5 articles were included in the systematic review Figure 1. 
After qualified papers were determined, data were extracted 
according to a standard protocol. To critical appraisal and 
improve accuracy, data extraction was conducted by 3 independ-
ents researchers, and disagreements between researchers were 
resolved through consensus.

Characteristics of the included studies

Five studies were identified,6-10 these were included in the final 
synthesis, and all of the included studies were quantitative stud-
ies (cross-sectional). The characteristics of the studies included 
in this systematic review were displayed in Table 1. While low, 
lower-middle, upper-middle-income countries were present in 
the final list of studies. Studies were published during 2012-
2018, 1 study was conducted in 8 low-upper-middle-income 
countries (Benin, Eritrea, Sudan, Bhutan, Sri Lanka, Vietnam, 
Suriname, and Syria), and other studies were conducted in low-
lower middle-income countries (Ghana, Nepal, Uganda, 
Zambia). Besides, only 173 (56.9%) of 304 public sector facilities 
included in the studies were classified as PHCs.

Essential medicines

For the implementation of basic NCDs interventions based on 
WHO-PEN standards, a core set of 33 essential medicines need 
to be available.5,11 Table 2 revealed the percentage availability of 
essential medicines in health facilities in defined areas in the 
twelve countries and readiness indexes scores by country. The 
result revealed that none of the surveyed countries reported that 
their public sector facilities having all the essential medicines 

Box 1.  Electronic search strategy.

PubMed, May 2020, Results: 43

(((“(Non communicable Diseases/classification”[Mesh] OR “Non communicable Diseases/drug therapy”[Mesh] OR “Non communicable 
Diseases/organization and administration”[Mesh] OR “Non communicable Diseases/prevention and control”[Mesh] OR “Non 
communicable Diseases/therapy”[Mesh]))) OR “NCDs/diagnostic investigations”) OR “NCDs/basic equipment’s”) OR “NCDs/Essential 
medicines”) OR “NCDs” OR “Non communicable diseases”))) AND (((“Package of essential non communicable diseases interventions”) 
OR “WHO-PEN”) OR “World Health Organization-Package of essential non communicable diseases interventions”)))

Embase, May 2020, Results: 9

#1 (“Non communicable diseases/classification,” OR #2 “Non communicable diseases/drug therapy,” OR #3 “Non communicable diseases/
organization and administration,” OR #4 “Non communicable diseases/prevention and control,” OR #5 “Non communicable diseases/
therapy,” OR #6 “NCDs/diagnostic investigations,” OR #7 “NCDs/basic equipment’s”, OR #8 “NCDs/essential medicines” OR #9 
“NCDs”, OR #10 “Non communicable diseases”), AND # 11 “package of essential non communicable diseases interventions” OR #12 
“who-pen,” OR #13 “world health organization-package of essential non communicable diseases interventions”) #1 OR #2 OR #3 OR #4 
OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 AND #11 OR #12 OR #13

Scopus, May 2020, Results: 12

(TITLE-ABS-KEY (“NCDs” OR “Non communicable diseases”)) OR (TITLE-ABS-KEY ((“Non communicable Diseases-
classification”), OR (“Non communicable Diseases-drug therapy”), OR (“Non communicable Diseases-organization and administration”), 
OR (“Non communicable Diseases-prevention and control”))) AND (TITLE-ABS-KEY ((“Package of essential non communicable 
diseases interventions”) OR (“WHO-PEN”) OR (“World Health Organization-Package of essential non communicable diseases 
interventions”)))
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recommended by WHO-PEN standards, and none of the sur-
veyed countries had scored a mean index higher than the 80% 
cut off. Also, the readiness index score according to the recom-
mendation of WHO-PEN standard among countries ranged 
from 13.5% to 51%. The highest readiness index scores were 
found in Suriname (51.0%), followed by Ghana (39.8%), and the 
lowest readiness index scores were found in Nepal (10.9%), fol-
lowed by Syria (13.5%).

Diagnostic tests

For the implementation of basic NCDs interventions based on 
WHO-PEN standards, a core set of 7 diagnostic investigations 
need to be available.11 Table 3 displayed the percentage availa-
bility of basic diagnostic investigations (Urine albumin, urine 
glucose, urine ketones, blood glucose, blood cholesterol, serum 
creatinine, and serum troponin), and readiness indexes scores 
by country. None of the surveyed countries had scored a mean 
index higher than the 80% cut off. The readiness index score 
according to the recommendation of WHO-PEN standards, 
among countries ranged from 0.0% to 59.4%. Furthermore, 
from the surveyed countries, all basic diagnostic investigations 
are not available in facilities surveyed in Vietnam. Besides, the 

highest readiness indexes scores were found in Sudan (59.4%), 
followed by Benin (54.2%), and the lowest readiness indexes 
scores were found in Vietnam (0.0%), followed by Ghana 
(22.4%). Moreover, studies in Zambia and Nepal not clarified 
the diagnostic tests surveyed.

Basic equipment

For the implementation of the basic NCDs interventions 
based on WHO-PEN standards, a core set of 13 basic equip-
ment need to be available.11 Table 4 displayed the percentage 
availability of basic equipment in health facilities in defined 
areas, in the twelve countries and readiness indexes scores by 
country. Our data revealed that none of the surveyed coun-
tries had scored a mean index higher than the 80% cut off. 
The readiness indexes score according to the recommenda-
tion of WHO-PEN standards among countries ranged from 
29.2% to 51.2%. The highest readiness indexes scores were 
found in Ghana (51.2%), followed by Nepal (50.8%), and the 
lowest readiness index score was found in Uganda (29.2%). 
Zambia survey did not clarify the basic equipment included 
in the study. Also, Mendis et  al6 survey in Benin, Eritrea, 
Sudan, Bhutan, Sri Lanka, Vietnam, Suriname, and Syria 

Table 1.  Characteristics of the included studies.

Authors name Year of 
publication

Country World bank 
income class

Study design Sample 
size

Facilities type

PHC N (%) Other N (%)

1. Mendis et al6 2012 Benin Low income Cross sectional 12 12 (100) 0 (0.00)

Eritrea Low income Cross sectional 6 6 (100) 0 (0.00)

Sudan Lower middle Cross sectional 12 12 (100) 0 (0.00)

Syria Low income Cross sectional 14 14 (100) 0 (0.00)

Bhutan Lower middle Cross sectional 7 7 (100) 0 (0.00)

Sri Lanka Upper-middle Cross sectional 14 14 (100) 0 (0.00)

Vietnam Lower middle Cross sectional 15 15 (100) 0 (0.00)

Suriname Upper middle Cross sectional 10 10 (100) 0 (0.00)

2. Nyarko et al7 2016 Ghana Lower middle Cross sectional 23 18 (78.3) 3 (13.0)*

  2 (8.7)**

3. Aryal et al10 2018 Nepal Low income Cross sectional 92 8 (8.7) 3 (3.3)*

81 (88.0)***

4. Mutale et al9 2018 Zambia Lower middle Cross sectional 46 43 (93.5) 3 (6.5)****

5. Rogers et al8 2018 Ugandan Low income Cross sectional 53 14 (26.4) 26 (49.0)*****

  13 (24.5)**

The World Bank. Country and Lending Groups by Income, available at: http://data.worldbank.org/about/country-classifications/country-and-lending-groups.
Abbreviation: PHC, primary health care.
Other: *District hospital.
**Regional Hospitals.
***Health post.
****1sth level hospitals.
*****General Hospital.

http://data.worldbank.org/about/country-classifications/country-and-lending-groups
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demonstrated the availability of each item of the basic equip-
ment’s in the 8 countries together.

Primary healthcare center capacity

Only 173 (56.9%) of 304 public sector facilities included in the 
studies were classified as PHCs. Table 5 shows that, the readi-
ness indexes score according to the WHO-PEN standards for 
the included PHCs, in terms of essential medicines were range 
from 13.5% in Syria to 51.0% in Suriname. In terms of diag-
nostic tests were range from 0.0% in Vietnam to 59.4 in Sudan; 
while in terms of basic equipment’s were range from 69.2% in 
Nepal to 26.4% in Uganda.

Discussion
There is a shortage of comprehensive data concerning the pub-
lic sector capacity in LMIC to respond to the requirements of 
people with NCDs. In this work, we have revised systemati-
cally the literature available in different databases, comprehen-
sive assessment of public sector capacity to prevent and control 
of NCDs in twelve LMIC based on WHO-PEN standards in 
terms of essential medicines, basic equipment, and diagnostic 
investigations. The results of this review showed critical gaps in 
public sector capacity in the twelve countries in terms of essen-
tial medicines, basic equipment, and diagnostic investigations, 
based on WHO-PEN standards recommendations.

In the current systematic review, in terms of essential medi-
cines, variation was reported in the number of essential medi-
cines recommended by WHO-PEN included in the studies. 
The number of essential medicines ranged from 10 drugs in 
Ugandan and Nepal to 29 drugs in Ghana. Furthermore, the 

readiness index score for WHO-PEN items included in each 
study ranged from 20.0% in Syria to 75.6% in Suriname. Also, 
the readiness index score according to the recommendation of 
WHO-PEN standards among countries ranged from 13.5% 
to 51%.

WHO reported in the 2017 global survey conducted in 194 
countries to assess the national capacity for the prevention and 
control of noncommunicable diseases that the ten essential 
medicines for the treatment of major NCDs were available in 
the majority of countries surveyed, but variations were reported 
between countries based on the income class, for instance, 
Insulin is available in 98% of high-income countries compared 
to 39% in low-income countries, and statins is available in 98% 
of high-income countries compared to 16% in low-income 
countries.12 A study based on surveys conducted among forty 
developing countries demonstrated that fifteen drugs required 
to treat NCDs were suboptimal across the different countries 
especially in the public sector compared to the private sector 
which ranged from 36% availability in the public sector to 
54.7% in the private sector.13

World Health organization estimations that the public sector 
covers only one-third of needs in terms of essential medicines 
and the private sector covers about two thirds.14 Globally, the 
availability of essential medicines for NCDs in the public sector 
remains sub-optimal based on the WHO optimal target of avail-
ability of essential medicines required to treat NCDs.15-17 
Cameron et al,13,18 demonstrated that low availability of medi-
cines in general, medicines for NCDs are less available than 
medicines for acute diseases, and the availability in the private 
sector was higher than the public sector. The possible factors 
leading to poor availability of essential drugs in the LMIC 

Table 5.  Readiness index score, WHO-PEN standard for primary healthcare centers.

Country Primary healthcare 
centers N (%)

Essential 
medicines

Basic diagnostic 
tests

Basic 
equipment’s

Benin 12.0 (100) 27.0 52.4 30.2

Eritrea 6.0 (100) 23.4 26.3 30.2

Sudan 12.0 (100) 33.0 59.4 30.2

Syria 14.0 (100) 13.5 45.9 30.2

Bhutan 7.0 (100) 13.6 28.6 30.2

Sri Lanka 14.0 (100) 29.7 16.6 30.2

Vietnam 15.0 (100) 35.3 0.0 30.2

Suriname 10.0 (100) 51.0 42.9 30.2

Ghana 18.0 (78.3) 31.5 6.3 41.4

Nepal 8.0 (8.7) 17.0 NA 69.2

Zambia 43.0 (93.5) NA NA NA

Ugandan 14.0 (26.4) 21.2 42.9 26.4

Data are expressed as percentage for different categorical variables.
Abbreviation: NA: Not available in the study survey.
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public sector compared to the private sector are insufficient 
financial resources for medicines purchase, failure to forecast the 
requirements accurately, ineffective purchasing, incompetent 
distribution systems, the prices of medicines in public sectors 
lower than the prices in private sectors; the public spending on 
health in a lot of LMIC is inadequate to achieve a comprehen-
sive set of NCDs interventions and in many of LMIC is the 
abuse of drugs by doctors, pharmacists, and patients.18-20

In terms of diagnostic investigations, our review showed that 
most of the included studies, surveyed all diagnostic investiga-
tions need to be available in health facility according to WHO-
PEN standards except Zambia, Nepal, and Ugandan. The studies 
in Zambia and Nepal did not clarify the diagnostic tests surveyed. 
The readiness index score for WHO-PEN items included in 
each study and the readiness index score according to the recom-
mendation of WHO-PEN standards were the same for Benin, 
Eritrea, Sudan, Syria, Bhutan, Sri Lanka, Vietnam, Suriname, 
and Ghana, which ranged from 0.0% in Vietnam to 59.4 % in 
Sudan. For the Uganda study, one of the recommended tests not 
available in the study survey (Serum troponin, Besides, the readi-
ness index score for WHO-PEN items included in Uganda was 
60.4% and the readiness index score according to the recommen-
dation of WHO-PEN standard was 51.8%. According to WHO 
2017 global survey, the diagnostic tests were reported as being 
generally available, but variations were reported between coun-
tries based on the income class, for instance, total cholesterol test 
is available in around 90% of high-income countries compared to 
less than 20% in low-income countries and blood glucose tests 
are available in around 98% of high-income countries compared 
to less than 50% in low-income countries.12 A recent study con-
ducted in the Gaza Strip, Palestine among 52 PHCs demon-
strated that the readiness index score in terms of diagnostic 
investigations recommended by the WHO-PEN standards was 
62.2%.21 In contrast, In Saudi Arabia that classified as a High-
income country, a study conducted among 41 PHCs demon-
strated that all basic diagnostic investigations were available in all 
the centers with 100%.22 Concerning basic equipment, variation 
was reported in the number of basic equipment recommended by 
WHO-PEN included in the studies. The number of basic equip-
ment ranged from 8 in (Benin, Eritrea, Sudan, Bhutan, Sri Lanka, 
Vietnam, Suriname, and Syria) to 13 in Ghana; the rest of the 
other studies were 11 in Nepal and Uganda. One study conducted 
in Zambia did not clarify the basic equipment surveyed. Mendis 
et al6 survey in Benin, Eritrea, Sudan, Bhutan, Sri Lanka, Vietnam, 
Suriname, and Syria demonstrated the availability of each item of 
the basic equipment in the 8 countries together. The readiness 
index score for WHO-PEN items included in each study ranged 
from 34.5% in Uganda to 60.1% in Nepal. Moreover, the readi-
ness index score according to the recommendation of WHO-
PEN standard among countries ranged from 29.2% in Uganda to 
51.2% in Ghana.

According to WHO 2017 global survey, the basic equipment 
were reported as being generally available, but variations were 
reported between countries based on the income class, for 

instance, heigh and weight measuring devices are available in 
around 98% of high-income countries compared to less than 
80% in low-income countries and blood pressure measuring 
devices are available in around 98% of high-income countries 
compared to around 90% in low-income countries.12 In Gaza 
Strip /Palestine, the readiness index score in terms of basic 
equipment recommended by the WHO-PEN standards was 
66%.21 On the other hand, In Saudi Arabia, the overall readiness 
index score in terms of basic equipment was 92%.22 The results 
of the current review consistent with other studies conducted in 
LMIC demonstrated sub-optimal availability of basic technolo-
gies (diagnostic tests, basic equipment) for NCDs, there are 
many LMIC does not able to provide basic NCDs interven-
tions.5,23,24 A possible explanation of sub-optimal availability of 
basic technologies is in the present period of global fiscal 
restraint, governments are seeking ways of decreasing expendi-
tures on social sectors, including health.24 Enhancing the access 
to essential medicines and basic technologies is important for 
the accomplishment of the Millennium Development Goals.25 
Inadequate availability of medicines and basic technologies 
required to treat NCDs have harmful financial consequences. 
NCDs tend to put a substantial burden on households.26 The 
inadequate availability of essential medicines and basic technol-
ogies in the public sector may either prevent patients from hav-
ing treatment or lead the patients to obtain the services in the 
private sector, where they are frequently extra expensive.25 In 
LMIC, World Health organization data reported that around 
half of households (41%-56%) utilized all their expenditure for 
health on medicines purchasing.27 Health policies must redesign 
to protect individuals especially NCDs patients from extra 
expenditure by health insurance schemes that cover and ensure 
the availability of essential medicines and basic technologies. A 
balance must be found between multisectoral policies to ensur-
ing that the public health sector interventions provide NCDs 
patients with quality care.24 Inadequate financial resources, one 
of the major reason for gaps identified, the next stage that could 
be taken as the remedial stage encourages the efficiency of 
NCDs services delivery, which can be done throughput priorities 
for NCDs interventions based on equity, safety, and cost-effec-
tiveness, healthcare providers must be adherence to prescription 
and investigations requests based on evidence-based and cost-
effectiveness.5,23,28 If these prioritized interventions are delivered 
validly, it will enhance the chances of prevention and control of 
NCDs, and reducing health care budgets.29-31 The study demon-
strated that the international community should assist the low-
middle-income countries to NCDs control, including increasing 
access to essential medicines and basic technologies, and support 
local production of essential medicines.32 The study also identi-
fies the urgent need for standardized tools to allow LMIC to 
regularly screening the availability of health services capacity and 
readiness, the absence of regular monitoring and evaluation of 
health system readiness and capacity may lead to main chal-
lenges to appropriate planning and distribution of limitable 
resources.8
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Strengths and limitations

The main strength of our study was it’s being the first system-
atic review, which evaluated the public sector capacity to pre-
vent and control NCDs in LMIC based on WHO-PEN 
standards in terms of essential medicines, basic equipment, and 
diagnostic investigations. The main limitations of the system-
atic review were the package of essential NCDs interventions 
was developed for the primary health care system in LMIC, 
while many of the included studies used it in hospitals and 
other public facilities not classified as PHCs. Also, the included 
studies had heterogeneity of results, time of the study, and sam-
ple sizes. Finally, all of the included studies were cross-sectional 
studies, which measured a one-time point assessment of essen-
tial medicines, basic equipment, and diagnostic investigations.

Conclusion
In the time of sustainable development goals, and states work-
ing to achieve universal health coverage, this systematic review 
revealed critical gaps in the twelve LMIC public sector capac-
ity to prevent and control NCDs in terms of essential medi-
cines, basic equipment, and diagnostic investigations. All 
countries failed to reach the WHO optimal target of availabil-
ity of affordable essential medicines and basic technologies 
required to treat major NCDs based on WHO-PEN stand-
ards. These results should attract national and international 
policymakers to increase commitments to improve the availa-
bility of essential medicines, basic equipment, and diagnostic 
investigations in public sectors.
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