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ABSTRACT
Background: In low-income nations such as Ethiopia, noncommunicable diseases
(NCDs) are becoming more common. The Ethiopian Ministry of Health has
prioritized NCD prevention, early diagnosis, and management. However, research
on the readiness of public health facilities to address NCDs, particularly hypertension
and type II diabetes mellitus, is limited.
Methods: The study used a multistage cluster sampling method and a health
facility-based cross-sectional study design. A total of 83 health facilities were
evaluated based on WHO’s Service Availability and Readiness Assessment (SARA)
tool to investigate the availability of services and the readiness of the primary health
care unit (PHCU) to manage type II diabetes and Hypertension. Trained data
collectors interviewed with PHCU head or NCD focal persons. The study tried to
investigate (1) the availability of basic amenities and the four domains: staff and
guidelines, basic equipment, diagnostic materials, and essential medicines used to
manage DM and HPN, (2) the readiness of the PHCU to manage DM and HPN.
The data were processed by using SPSS version 24. Descriptive statistics, including
frequency and percentage, inferential statistics like the chi-square test, and logistic
regression models were used to analyze the data.
Results: Of the 82 health facilities, only 29% and 28% of the PHCU identified as
ready to manage HPN and DM. Facility type, facility location, presence of guidelines,
trained staff, groups of antihypertensive and antidiabetic medicines had a significant
impact (P < 0.05) on the readiness of the PHCU to manage HPN and DM at a 0.05
level of significance. Facilities located in urban were 8.2 times more likely to be ready
to manage HPN cases than facilities located in rural (AOR = 8.2, 95% CI [2.4–28.5])
and P < 0.05.
Conclusion and recommendation: The results identified comparatively poor and
deprived readiness to offer HPN and DM services at lower-level health facilities
(health centers). Equipping the lower-level health facilities with screening and
diagnostic materials, essential medicines, and provision of basic training for the
health care providers and NCD guidelines should be available, especially in the lower
health care facilities.
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INTRODUCTION
NCDs are chronic diseases resulting from genetic, physiological, environmental, and
behavioral factors (Bishu et al., 2019). TheWorld Health Organization (WHO) projections
showed that in 2016 a total of 56.9 million deaths occurred worldwide. The deaths caused
specific mortality due to NCDs accounted for 40.5 million (71%). When we see
age-standardized death rates, 29.8 million deaths in people less than 70 years of age, an
estimated 17.0 million (57%) of the death were due to NCDs (Bennett et al., 2018). This
result shows that globally, the leading cause of mortality and premature death is occurring
due to NCDs with preventable risk factors such as tobacco use, physical inactivity,
unhealthy diet, and the harmful use of alcohol. The diseases require lifetime management
and pose life-threatening problems when not controlled (Wild et al., 2004; Guariguata
et al., 2014). Both diseases have societal and economic consequences due to their
complications for a country, society, and the individual (Bennett et al., 2018; Karashima,
2014).

Globally, NCDs are causing a significant health impact on humans, especially in
adulthood. Hypertension and diabetes mellitus (DM) are common chronic diseases that
quickly increase in prevalence (Guariguata et al., 2014). These diseases contribute to
cardiovascular diseases (CVD), accounts for 17 million (31%) deaths globally. Seventy-five
percent of all CVD associated deaths occur in developing countries (Omar et al., 2020;
Russell et al., 2019).

Worldwide, the burden of diabetes is associated with metabolic risks (disproportionate
between weight and height) and behavioral factors (i.e., diets lower in fruits and vegetables,
smoking, and sedentary lifestyle). In 2017, weight and height were disproportionately
responsible for 30.8% of deaths and 45.8% of disability adjusted life in years (DALYs);
dietary risk was responsible for 24.7% of deaths and 34.9% of DALYs (Naghavi et al., 2015;
Watkins et al., 2016).

In 2010, an estimated 1.33 billion (1.32–1.34 billion) individuals had hypertension, with
346 million (336–356 million) in high-income nations and 985 million (977–994 million)
in low- and middle-income countries.

Between 2000 and 2010, the age-standardized prevalence of hypertension increased by
2.5%. The number of people with hypertension increased by 354 million from the four
types of NCDs (diabetes, hypertension, chronic obstructive pulmonary disease, and
cancer). And whose prevalence rates noted to be increasing were hypertension and
diabetes mellitus (African Regional Health Report, 2014).

In Africa, the prevalence of NCDs is rising rapidly. It is projected to cause almost
three-quarters as many deaths as communicable, maternal, perinatal, and nutritional
diseases by 2020, exceeding the most general causes of death by 2030 (Bennett et al., 2018).

According to community-based studies, diabetes and hypertension prevalence among
adults in Ethiopia ranged from 2.0 percent to 6.5 percent and 9.3% to 30.3%, respectively
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(Guariguata et al., 2014; Dong et al., 2019). Approximately 42.3% of DM patients have
hypertension as a comorbidity (Ejeta et al., 2021). However, the overall prevalence of poor
glycaemic control and uncontrolled hypertension in patients attending public health
facilities was 45.2% and 48.6%, respectively (Nigussie et al., 2021; Aberhe et al., 2020).
The growth in prevalence of hypertension-DM comorbidity demands appraisal of
facilities’ readiness to manage both hypertension and DM diseases.

Ethiopia is one of the highly populated African countries next to Nigeria, with an
estimated population of 114,963,588 by 2020 (Haque et al., 2020). This contributed a lot to
the acquirement of communicable diseases. However, in recent years, the rise of infectious
diseases is changing its place with NCDs (Shiferaw et al., 2018). In the country, NCDs are
estimated at around 42%. Among these, 27% of premature deaths occur before 70 years of
age. Disability adjusted life years (DALYs) due to NCDs in the country has increased from
20% in 1990 to 69% in 2015 (Girum et al., 2020), which means the risk of dying from
NCDs is increased two folds than that of the communicable, maternal, neonatal, and
nutritional problems together (Tesema et al., 2020).

Regarding the preparedness of PHCU to manage DM and HPN a study conducted in
Nepal, Peru, and Mozambique, all three countries, lack of functioning equipment and
supplies, diagnostic tests are not available, and the unavailability of medications and
laboratory tests will raise the patient’s out-of-pocket expenses when traveling to other
health facilities. Essential types of equipment like blood pressure monitoring apparatus
and glucometers with their respective consumables were not available or out-of-date.
The same study revealed that there are no clear referral procedures and transportation to
the PHCU, a lack of tailored guidelines, and insufficient information, education, and
communication materials (Cárdenas et al., 2021; Biswas et al., 2018).

According to a service availability and readiness assessment (SARA) survey conducted
in 2016, about 54% of all health facilities had the general service readiness index in
Ethiopia, except health posts. However, in line with the sustainable development goals
(SDGs) and the Health Sector Transformation Plan (HSTP) 2016–2020 of Ethiopia,
services for the management of NCDs are being delivered at the district, zonal and regional
hospitals in Ethiopia (Ethiopian Public Health Institute, 2018).

Even though hospitals are expected to provide higher specialized care to patients with
NCDs and their associated medical complications, they were not qualified. The NCD
services coverage was estimated at 61% in southern nations, nationalities, and peoples
region (SNNPR). Of the total 89 hospitals found in the area, only 41 and 49 provided
diabetes and cardiovascular disease management, respectively (Lisa & Given, 2008).

However, despite the availability of NCD-related services in these hospitals, the
mortality rate due to NCDs is high, which is 29% (Endriyas et al., 2018), and the uptake of
the NCD services is low, especially in government hospitals/facilities (Shiferaw et al., 2018).
Failure to optimally utilize the NCD services is associated with high morbidity and
mortality. The SARA tool covers questions on essential services through service availability
(whether the facility offers a variety of services for the treatment and diagnosis and
readiness (whether the facilities have the items required to deliver at the visit)). However,
the SARA tool is not used to fill the gaps to be filled.
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METHODS AND MATERIALS
Study setting and population
Study area/setting
The study area was Sidama regional state which is the newly established region in Ethiopia.
In the region, 708 health facilities are found viz 18 hospitals, 137 health centers, and 553
health posts.

Sidama region is located 273 km south of Addis Ababa. The region was previously a
part of the Southern Nations, Nationalities, and Peoples’ Region (SNNPR) with Zonal
Administration level. It has become Ethiopia’s 10th regional state in a referendum
conducted in November 2019. The administrative center for Sidama is Hawassa City.
According to the 2017th census conducted by the Central Statistics Agency (CSA), the
region’s total population was 2,954,136 with an area of 6,538 km2. Sidama has a population
density of 452/km2 with an average household size of 4.99 persons. Of the population,
5.51% are urban inhabitants, and 0.18% is pastoralists. A large area of the Sidama land
produces coffee, which is the major cash crop in the region. Enset (Ensetventricosum) is the
single most crucial root crop grown in the study area and is a staple food on which the bulk
of the population depends heavily for survival (Central Statistical Authority (CSA), 2012).

The study was conducted from February 2021–July 2021.

Population
Source population
The source for the study is primary health care units (health centers, primary hospitals,
and general hospitals) found in the region.

Inclusion and exclusion criteria
Inclusion criteria

� All health centers,

� Primary hospitals

� General hospitals

Exclusion criteria

� Health centers which were closed during the survey time

� Unwilling heads and NCD focal persons of facilities were excluded from the study

Study design, study setting, and sampling technique
The study design
This study employed a facility-based cross-sectional study design. The study used the
WHO Service Availability and Readiness Assessment (SARA) tool to investigate the
availability of services and the primary health care unit (PHCU) readiness to manage type
2 diabetes and hypertension.
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Sample size
We reviewed different articles (Lemeshow et al., 1997; Anand et al., 2018; Kachimanga
et al., 2017; Basu et al., 2019) to get the input required to estimate sample size and used the
following formulae (Verduin, de Gans & Dhont, 1996).

n ¼ ½½ðz2 � p � qÞ þME2�=½ME2þ z2 � p � q=N�� � d
where:

n is the sample to be calculated,
Z2 is the square of the normal deviate at the required confidence level,
ME is the margin of error,
p is the anticipated proportion of facilities with the attribute of interest,
q is 1 − p, and
d is the design effect
n = [[(1.962 � 0.47 � 0.53) + 0.152]/[0.152 + (1.962 � 0.47 � 0.53)/708]] � 2
n = [[0.97944256]/[0.0238516138]] � 2
n = [41.0639954266] � 2
n = 82
A total of 82 PHCU were included in the study.

Sampling technique
As described in Fig. 1 below, a multistage cluster sampling technique was employed. After
getting the list of clusters (woredas) in the region, the study woredas were selected to draw
the selected health facilities, and a simple random sample procedure was used.

As described in Fig. 1 above, according to the Sidama regional health bureau census of
health facilities, 2,020 health facilities were selected by using a simple random sampling
method as follows.

Data collection tools, data collection, and data management
The WHO SARA questionnaire was used to assess the readiness of the PHCU to manage
T2 DM and HPN (World Health Organization, 2013). As presented in Table 1 the tool
consisted of four basic domains, basic amenities, staff training and guidelines, essential
diagnostic equipment, and basic medicines.

The data were collected during the working days (Monday–Friday) while the health
facilities were in their usual routine activities. The data collectors with the primary
investigator (PI) interviewed the person in charge of the NCD unit at the primary and
general hospitals and the heads of the health centers. The study’s purpose was presented to
the research participants, and they were given the opportunity to participate and explain
why the data were collected. The interviewees who accepted the research aims and signed a
written informed consent were interviewed. This study was approved by the Institutional
Review Board of Hawassa University (IRB), Ethiopia, and number IRB 072/13.

The above-mentioned domains and indicators were drawn from the guidelines of the
Ethiopian NCD clinical management manual for NCDs (Walelgne, Yadeta & Feleke,
2016).
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Figure 1 Sample facilities recruited for SARA. Full-size DOI: 10.7717/peerj.13797/fig-1

Table 1 Domains and indicators used for assessing the readiness of primary health care units to manage diabetes and hypertension.

Domain Indicator Data collection and description

Basic amenities Sanitation facilities Observed availability of functioning

Communication equipment’s Sanitation facilities

Consultation room Communication equipment’s

Water source, power source, emergency
transportation and computer with internet

Consultation room
Water source, power source, emergency transportation and
computer with internet

Staff training and guidelines Guidelines for the diagnosis and management
of DM and HPN

Observed availability of National Standard Treatment hard copy of
Guidelines for DM and HPN.

Staff trained in the diagnosis and management
of DM and HPN

Observed availability of at least one trained staff providing

DM, HPN services who had completed refresher courses for the
diagnosis and management of DM, HPN.

Basic diagnostic equipment DM: weight scale, height scale and measuring
tape and glucometer.

Observed availability of functioning weight scale, height scale and
glucometer with test strips and urine dipstick protein and ketone

HPN: stethoscope and blood pressure (BP)
apparatus

Observed availability of functioning digital or manual

BP apparatus in the facility

Basic medicines DM: metformin, glibenclamide and insulin
injection.

Observed availability of a first-line regimen that had not expired;
metformin (for obese patients), glibenclamide (for non-obese
patients) and insulin injection for DM

HPN: thiazide diuretics, ACE inhibitors, beta
blockers and furosemide

Observed availability of at least one type of thiazide diuretics as a
first-line regimen for hypertension atleast one type of (ACE
inhibitor+beta blocker furosemide).
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DATA processing and analysis
The Primary Investigator processed the data by using SPSS version 24. Descriptive
statistics like; frequency and percentage, inferential statistics like; the chi-square test, and a
logistic regression model was used to analyze the data.

The PI provided two days of training to the selected data collectors, which focused on
data collection techniques, tools, and research ethics. Supervisors with at least an MSc in
Public Health are trained to supervise the data collection process and the investigator.

RESULT
Background characteristics of surveyed health facilities
This section presents results from the facility inventory assessed by SARA. Two main
categories of results are presented. These are: (1) the descriptive part for the availability of
basic amenities, guidelines, and staff trained, diagnostic materials and medicines for both
DM and HPN management; (2) the association between the availability of guidelines, staff
trained, diagnostic materials, and medicines with the readiness of the PHCU to manage
both DM and HPN.

As can be seen in Table 2, the majority of the 82 healthcare facilities included in the
survey, 63 (76.8%), were health centers, comprising 46 (56%) situated in rural areas and
17 (23%) in urban areas. More than half of the primary hospitals, eight (9.7%) were located
in the woreda towns. In comparison, only five (6%) of the primary hospitals were located
in a rural setting. Two of the three general public hospitals were located in rural, and only
one was in urban.

As presented in Fig. 2 above, basic amenities, sanitation facilities, communication
equipment, consultation room, improved water source, electric power source, emergency
transportation (ambulance), and computer with internet access were assessed for
availability and functionality. Figure 2 shows that 62 (75.6%) of the facilities had a
sanitation facility, 48 (58.5%) had communication equipment, 32 (38.9%) had a
consultation room, 45 (54.9%) had improved water source, 54 (65.8%) had any concept of
electrical power, 74 (90.2%) had emergency transportation at the nearby woreda office, and
42 (51.2%) of the facilities had a functioning computer with internet connectivity.

As clearly shown in Fig. 3 above, of the total health facilities (n = 82), only 19% of the
facilities had NCD guidelines. Besides, 54% of the PHCU had a trained staff for the
management of HPN, whereas only 27% of them had a trained staff for the management of

Table 2 Study facilities and their location.

Facility type Rural facilities Urban facilities Total

n % n % n %

Health centers 46 56 17 23 63 76.8

Primary hospital 5 6 8 9.7 13 16

General hospital 2 2.4 1 1.2 3 2.4

NGO clinics 3 3.6 0 0 3 3.6

Total 56 68.3 26 31.7 82 100
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DM. The existence of guidelines for diabetes mellitus and HPN varied greatly depending
on the kind of facility, with health centers having lower availability than hospitals.
The proportion of facilities with at least one staff who had received refresher training on
NCDs was low across all facilities. Furthermore, the availability of these trained staff was
significantly higher in hospitals than in health centers located in the rural (P < 0.05).

As explained in Fig. 4; regardless of the facility type, the availability of a functioning
adult weight scale and height scale was consistently high across all facilities at 87.3% and
84.2%, respectively. At the same time, measuring tape was significantly lower in all types of
health facilities and their location.

As described in Fig. 5, the availability of blood glucose tests was relatively good. The test
kit was more available in primary and general hospitals with a significantly lower
proportion of functioning glucometers with testing strips found in rural health centers
than urban facilities.

Figure 2 The availability of basic amenities in the sampled health facilities.
Full-size DOI: 10.7717/peerj.13797/fig-2

Figure 3 The availability of guidelines and trained staff for DM and HPN management.
Full-size DOI: 10.7717/peerj.13797/fig-3
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Essential medicines and commodities for the management of HPN and
DM
We evaluated the availability of medicines and commodities to manage both HPN and
DM based on SARA (Figs. 6A and 6B). Consequently, the availability of angiotensin-
converting enzyme (ACE) inhibitor was relatively higher 41 (50%) than thiazide diuretic
35 (42.7%), beta-blocker 15 (18.3%) calcium channel blockers 34 (41.4%). The availability
of antihypertensive medicines was consistently lower at the rural health facilities than
urban. Hence, considering the above description in Fig. 3, only 29% and 28% of the PHCU
were identified as ready to manage HPN and DM, respectively. The overall availability of
anti-diabetic agents was, metformin tab/cap, 30 (36.5%), glibenclamide tablet 32 (39%),
regular insulin 25 (30.5%) glucose 40%, 49 (59.8%) and minimal health facilities, three
(3.6%) do have gliclazide or glipizide tabs. The availability of metformin, glibenclamide,
and regular insulin was consistently higher in hospitals and urban health centers than in
facilities located in rural.

Figure 4 Availability of basic screening equipment for DM.
Full-size DOI: 10.7717/peerj.13797/fig-4

Figure 5 The availability of basic diagnostic materials for DM management.
Full-size DOI: 10.7717/peerj.13797/fig-5
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Determinants of the readiness of the health facilities to manage DM
and HPN cases
In this topic, we tried to see (1) the association of facility type and location, with the
availability of guidelines and at least one staff trained to manage type II DM and HPN.
(2) the association of basic diagnostic equipment, essential medicines, and commodities
needed for the management of HPN and DM with the readiness of the PHCU.

The readiness of the PHCU was evaluated based on the criteria developed by the
WHO-SARA. Therefore, their readiness was assessed based on three attributes, availability
of treatment guidelines and availability of at least one staff trained in the management of
DM and HPN, availability of basic diagnostic materials, and the availability of essential
medicines for each disease. Therefore, we considered the availability of guidelines and at
least one staff trained and the availability of functioning BP apparatus and stethoscope for
HPN and blood glucose test with an unexpired test strip for type 2 DM as mandatory.
Considering the availability of at least one type of medicine from each group (ACA
inhibitors, thiazide groups, beta-blockers, and calcium channel blockers) is compulsory for

50

42.7

18.3

41.4

0

10

20

30

40

50

60

at least one type of
ACE inhibitor

at least one type of
hydrocholorothiazide

direu�cs

at least one type of
beta blockers

at least one type of
Calcium channel

blockers

%

A

39 39

30.5

59.8

3.6

0

10

20

30

40

50

60

70

Me�ormine Glibenclamide Insulin regular Glucose 40% Gliclazide

%

B

Figure 6 (A) The availability of basic medicines for the management of HPN and (B) the availability
of basic medicines for the management of DM. Full-size DOI: 10.7717/peerj.13797/fig-6
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HPN management. In contrast, the availability of metformin for non-obese and
glibenclamide for obese patients, insulin, and 40% glucose is deemed obligatory for the
management of DM. We considered the above-mentioned operational definition; the
PHCUs were either ‘ready’ or ‘not ready’ to manage type 2 DM or HPN.

Readiness of the facilities for the management of HPN with the
independent variables
The following bivariate tables will discuss the association of facility type and location with
the availability of trained staff and the guidelines to manage DM and HPN Table 3.

As described in table below, stethoscopes and BP apparatus availability at the facilities
was relatively high compared to primary and general hospitals, 80 (94.5%) and 81 (97.5%),
respectively. In comparison, we identified only 23 (28.0%) of the facilities with
stethoscopes and BP apparatus ready for the screening and management of HPN. Due to
the availability of BP apparatus and stethoscope in the majority of the health facilities, the
test statistics were insignificant at P > 0.05 (1.000). The researcher also tried to triangulate
the availability of the adult weight scale, stadiometer, measuring tape, blood glucose test,
and urine dipstick protein and ketones with the readiness of the health facility to manage
DM.

Only 24 (29.3%), 24 (29.3%), 17 (20.7%), 23 (28.0%), and 23 (28%) of the facilities had
adult weight scale, stadiometer, measuring tape, blood glucose test, and urine dipstick
protein and ketones respectively were ready to manage DM and HPN. The diagnostic
equipment for DM, stadiometer, measuring tape, blood glucose test, and urine dipstick
protein and ketones were significantly associated with the readiness of the PHCU with a

Table 3 Association of facility type, facility location and the availability of guidelines and trained staff for the management of HPN and DM.

Variables Categories HPN management and treatment P-value DM management and treatment P-value

Ready Not ready Ready Not ready

Facility type Health center 1,152 52 0.001** 12 51 0.001**

Primary Hospital 76 6 7 6

General Hospital 3 0 3 0

Others 2 1 2 1

Total 23 59 24 58

Facilities location Rural 47 9 0.001** 48 8 0.00**

Urban 12 14 10 16

Total 59 23 58 24

Availability of guideline for NCD Yes 1 14 0.000** 3 12 0.00**

No 58 9 55 12

Total 59 23 15 67

Staff trained for NCD Yes 21 22 0.000** 3 18 0.00**

No 38 1 55 6

Total 59 23 21 61

Notes:
* P value ≤ 0.05.
** P value ≤ 0.01.
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P < 0.05. Because of vast availability, the adult weight scale was not associated with the
readiness of the PHCU at a P > 0.348.

The following table (Table 4) describes the availability of diagnostic equipment to
manage HPN and DM.

Readiness of the facilities to manage HPN
The following tables describe the basic medicines and commodities used to determine the
readiness of the PHCU to manage HPN and DM, respectively.

These were medicines and commodities to manage HPN; at least one type of ACA
inhibitor, thiazide diuretics, beta-blockers, and calcium channel blockers and metformine,
glibenclamide, insulin, glucose 40%, and gliczaide for the management of DM (Table 5).

Of the total health facilities, only 17 (20.7%), 22 (26.8%), 12 (14.6%), and 22 (26.8%) had
at least one type of ACE inhibitor, a thiazide diuretic, beta-blockers, and calcium channel
blockers, respectively were ready to manage HPN. The association between the availability

Table 4 Availability of diagnostic equipment for HPN and DM management.

Diagnostic equipment’s for HPN management and treatment

Equipment Category HPN management and treatment P-value

Ready Not ready

Stethoscope Yes 23 57 1.000

No 0 2

Total 23 59

Blood pressure apparatus Yes 23 58 1.000

No 0 1

Total 23 59

Diagnostic equipment’s for DM management and treatment

Measuring tape Yes 17 7

No 7 51 0.000**

Total 24 58

Adult weight scale Yes 24 55 0.348

No 0 3

Total 24 58

Stadio-metere Yes 24 45 0.008*

No 0 13

Total 24 58

Blood glucose test Yes 23 18

No 1 40 0.000**

Total 24 58

Urine dipstick-protein and ketone Yes 23 20

No 138 38 0.000**

Total 24 24

Notes:
* P value ≤ 0.05.
** P value ≤ 0.01.
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of antihypertensive drugs and the readiness of the health facility to manage HPN was
strongly significant at P < 0.05.

The researchers assessed the availability of basic DM medicines with the readiness of
health facilities to manage DM (Table 6). Therefore, facilities that had 23 (28.0%)

Table 5 The bivariate analysis of basic medicines for the management of HPN with readiness of the
PHCU.

Variables Categories HPN management and treatment P-value

Ready Not ready

At least one type of ACE inhibitor Yes 17 13 0.013*

No 6 46

Total 23 59

At least one type of thiazide diuretic Yes 22 13 0.000**

No 1 146

Total 23 59

At least one type of Beta blocker Yes 12 3 0.000**

No 11 56

Total 23 59

At least one type of calcium channel
blockers (e.g., amlodipine)

Yes 22 12 0.000**

No 1 48

Total 1 59

Notes:
* P value ≤ 0.05.
** P value ≤ 0.01.

Table 6 The bivariate analysis of basic medicines for the management of DM with readiness of the
PHCU.

Variables DM management and treatment P-value

Ready Not ready

Metformin cap/tab 23 7 0.000

1 51

24 58

Glibenclamide cap/tab 23 6 0.000

1 49

24 58

Insulin regular injectable 20 5 0.000

4 3

24 58

Glucose 50% injectable 24 25 0.000

0 33

24 58

Gliclazide tablet or Glipizide tablet 2 1 0.0204

22 57

24 24
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metformin, 23 (28.0%) glibenclamide 20 (24.4%), insulin regular injectable 40%
24 (29.3%), glucose, and gliclazide or glipizide tablet 2 (2.4%), was found ready to manage
DM. Moreover, the availability of medicine and the facility’s readiness was strongly
associated with the first four medicines at a P-value = 0.00 (<0.05). While the availability of
gliclazide tablets was almost nil at all health facilities except general hospitals. Thus the
readiness of the PHCU to manage DM was not significantly associated at P > 0.05.

Predictors of health facilities’ readiness for HPN management
Based on Table 7 below, the variables facility type, facility location, availability of
guidelines, trained staff, ACE inhibitor thiazide groups, and beta-blockers had a significant
impact (P < 0.05) on the readiness of the PHCU to manage HPN at a 0.05 level of
significance.

Table 7 Factors associated with the readiness of the facilities to provide HPN management at the
PHCU adjusted for confounding variables.

Variables COR [95% CI] AOR [95% CI]

Facility type

Health centre 1.0 1.0

Primary Hospital 5.5 [1.5–19.6]* 3.6 [0.9–14.9]

General Hospital 7,636,790,166 -

Others 9.5 [0.8–0.113] 22.2 [1.7–297.9]*

Location of the Facilities

Rural 1.0 1.0

Urban 6.0 [2.1–17.4]** 8.2 [2.4–28.5]*

Guideline for CVD

Not available 1.0 1.0

Available 0.011 [0.001–0.095]** 0.005 [0.000–0.091]**

Staff trained for HPN management

Not trained 1.0 1.0

Trained 0.025 [0.003–0.20]** 0.066 [0.008–0.564]*

Stethoscope

Available 1.0 1.0

Not available 0.000 -

BP apparatus

Available 1.0 1.0

Not available 0.000 -

Groups of medicine

ACE inhibitor 1.0 1.0

Thiazide groups 0.242 [0.083–0.703]* 0.095 [0.016–0.570]

Beta blockers 0.013 [0.002–0.105]** 0.012 [0.001–0.135]**

Calcium channel blocker 0.049 [0.012–0.203]** 0.011 [0.001–0.149]**

Notes:
* P value ≤ 0.05.
** P value ≤ 0.01.
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Facilities located in urban were 8.2 times more likely to be ready to provide HPN
management than facilities located in rural (AOR = 8.2, 95% CI [2.4–28.5]). PHCU, which
had no guidelines, trained staff, antihypertensive medicines such as ACE inhibitors,
thiazide groups, and beta-blockers, were 0.005, 0.066, 0.095, 0.012, and 0.011 times less
likely to get ready in the management of manage HPN than those who had guidelines,
trained staff, and at least one type of medicines from the group of medicines respectively.
(AOR = 0.005, 95% CI [0.000–0.09], AOR = 0.066, 95% CI [0.008–0.564], AOR = 0.095,
95% CI [0.016–0.57], AOR = 0.012, 95% CI [0.001–0.135], AOR = 0.011, 95% CI
[0.001–0.149]) at a P < 0.01.

Predictors of health facilities’ readiness for DM management
As displayed in Table 8 below, most of the binary logistic regression results showed a clear
link between the availability of the trained staff and guidelines on NCDwith the dependent
variable, ‘readiness to screen and manage DM’ at P < 0.05. In the meantime, the availability
of some diagnostic equipment like measuring tape, blood glucose test, urine dipstick-
protein, and ketones is strongly associated with the readiness of the PHCU. Moreover, the
availability of antidiabetic medications like Metformin cap/tab, Glibenclamide, cap/tab,
Insulin regular injectable were strongly associated with the readiness of the health facility
too. In comparison, the type of the facility, availability of adult weight scale, BP apparatus,
stadiometer, glucose 50% injectable, gliclazide tablet, or glipizide tablet was not associated
with the readiness of the PHCU at P > 0.05 and CI of 95%.

DISCUSSION
This study assessed the readiness of PHCUs found in Sidama regional states to manage
DM and HPN. The study identified significant gaps in the availability of basic amenities,
staff training and guidelines, diagnostic equipment and materials, medicines, and
commodities. Although, there is variability among the different types of health facilities
and where the facilities are located to manage DM and HPN.

Overall, the study found disparities in the readiness between the type of health facilities
and their service. Hospitals provide a higher level of service for their communities than
health centers.

When looking at individual categories of the WHO-SARA (availability of trained
personnel and guidelines, basic diagnostic materials, and basic medicines and
commodities) according to the type of the facility, health centers had lower availability
of guidelines and trained staff to manage DM HPN. This finding is consistent with
research undertaken in Uganda and Tanzania (Paromita et al., 2021; Rogers et al., 2018;
Katende et al., 2015). The unavailability of guidelines in the health centers and low
availability in the primary and general hospitals is evidence of the problems related to early
detection of DM and HPN (Walelgne, Yadeta & Feleke, 2016; Paromita et al., 2021).

The study also revealed that the lower proportion of health care providers trained for
DM and HPN in all types of health facilities, and the problem is serious at the rural health
facility level. This finding is consistent with previous research conducted in Uganda,
Nigeria, sub-Saharan countries and Bangladesh (Paromita et al., 2021; Rogers et al., 2018;
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Table 8 Factors associated with the readiness of the facilities to provide DM management at the
PHCU adjusted for confounding variables.

Variables COR [95% CI] AOR [95% CI]

Facility type

Health centre 1.0 1.0

Primary Hospital 4.958 [1.4–17.5]* 2.2 [0.5–9.5]

General Hospital – –

Others 8.5 [0.7–101.6] 11.9 [0.8–0.186.0]

Facilities location

Rural 1.0 1.0

Urban 9.6 [3.2–28.5]** 11.1 [3.13–39.36]**

Guideline for NCD

Not available 1.0 1.0

Available 0.055 [0.013–0.22]** 0.31 [0.004–0.231]**

Staff trained for DM management

Trained 1.0 1.0

Not trained 0.18 [0.004–0.08]** 0.055 [0.009–0.336]*

Adult weight scale

Not available 1 1

Available 0.000 -

Measuring tape (ref.)

Not available 1.0 1.0

Available 0.057 [0.017–0.18]** 0.055 [0.009–0.336]**

Stadio-meter

Available 1 1

Not available - -

Blood glucose test

Not available 1 1

Available 0.04 [0.002–0.156]** 0.044 [0.005–0.339]**

Urine protein and ketone

Not available 1 1

Available 0.023 [0.003–0.182]** 0.054 [0.006–0.472]**

Metformin

Available 1 1

Not available 0.006 [0.001–0.051]** 0.003 [0.000–0.066]**

Glibenclamid

Not available 1 1

Available 0.008 [0.001–0.67] 0.008 [0.001–0.091]

Insulin

Not available 1 1

Available 0.19 [0.005–0.77] 0.018 [0.003–0.121]**

Glucose 40%

Not available 1 1

Available - -

Gliclazide/Glipizide

Not available 1 1

Available 0.193 [0.017–2.237] 0.459 [0.011–19.545]

Notes:
* P value ≤ 0.05.
** P value ≤ 0.01.
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Rawal et al., 2019; Cárdenas et al., 2021). The similarity could be the financial problem that
the countries are facing, the attention given to NCDs, or the country’s policy toward NCD
(Juma et al., 2016; Wang et al., 2016).

The availability of basic diagnostic materials for all types of DM and HPN significantly
impacts the early identification and management of the problems (World Health
Organization, 2015). This study revealed a significant difference in the availability of
diagnostic materials between health facilities. Concerning the availability of essential risk
factor screening tools for DM, the availability of weight scale and height scale among the
health facilities were high. Our finding is consistent with research conducted in Tanzania
and Cambodia (Bintabara & Ngajilo, 2020; Jacobs et al., 2016). The reason for the
availability of the material in the facilities may be elucidated because the weight and height
scales are attached and used for other purposes like maternal and child care (MCH).
Besides, facility type had an excellent contribution to the availability of glucometers with
their testing strips. We found that similar studies conducted in Tanzania and Uganda have
identified a higher proportion of glucometer with its strip found in hospitals than in health
centers and dispensaries (Paromita et al., 2021; Bintabara & Ngajilo, 2020). The present
study also revealed that a high proportion of blood pressure measuring apparatus and
stethoscopes as essential diagnostic equipment for HPN screening and management was
available in the majority of the health facility. The study also confirmed no significant
difference in the availability of the machine and stethoscope in facility type. Studies
conducted in Ethiopia, Nigeria, and Uganda confirmed similarities between the results
(Bintabara & Ngajilo, 2020; Vladislav et al., 2019; Bollyky, 2013). This finding may be
because BP machines and stethoscopes are considered basic materials to take the patient’s
vital signs at the triage unit. It can use for antenatal, laboring, and postnatal periods to
screen pre-eclampsia, eclampsia, and postnatal complications.

Access to effective treatment for NCDs is a vital step in reducing the risk and burden of
the disease (Bollyky, 2013). However, services remained lower according to the type of
facilities in many LMIC (Bintabara &Mpondo, 2018; Legese & Tadiwos, 2020). Overall, the
availability of metformin, glibenclamide, and injectable insulin reported in this study was
consistently higher in hospitals than in health centers. Similar investigations have been
carried out in various parts of the world. This study was in line with studies conducted by
different researchers (Bintabara & Ngajilo, 2020; Vladislav et al., 2019; Faatoese et al.,
2011). In addition, relatively half of the health facilities have ACE inhibitors. However, a
lower proportion of facilities have at least one type of Hydrochlorothiazide, beta-blockers,
and calcium channel blockers at the lower levels of the health facilities (health centers).
This finding agrees with other African countries’ reports like Cameroon, Tanzania,
Zambia, Uganda, and Nigeria (Ademe, Tebeje & Molla, 2016; Adinan et al., 2019; Shiroya
et al., 2021; Paromita et al., 2021).

The disparities in the availability of basic screening/diagnostic materials and treatment
medicines and commodities among facility types in the current study may be due to several
problems like lack of trained health care providers, especially at the lower levels of health
facilities (health centers), the unavailability of medicines and commodities at the official
distributor, a complex procurement process arranged by the government (Ademe, Tebeje
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& Molla, 2016). Inadequate budget allocation and insufficient ordering of the NCD
medicines by the health care facility, and lack of appropriate knowledge of the healthcare
providers found in the rural health centers worsened the problem (Chang et al., 2019).
Health centers are expected to provide NCD services for their community members.
In contrast, medicines and medical commodities essential for NCD screening and
treatment were not available at the health center level.

Therefore, we recommend that essential NCD screening and management medicines
and commodities be available at the lower and rural health centers to consider the rural
communities.

The differences in the availability of diagnostic and treatment commodities have a
significant impact on the readiness of the health facility to provide early detection of DM
and HPN. The variations in availability of services based on; the availability of trained staff
and guidelines, the availability of basic diagnostic materials for both DM and HPN, and the
availability of essential medicines and commodities have a significant impact on the
readiness of facilities to provide early detection and management of NCD services. At the
same time, Ethiopian health policies and guidelines necessitate all facilities, including
health centers, to screen for major NCDs (Agunga, 2018). Whereas this study identified
that facilities located in rural are less ready than those found in urban. Lesser readiness is
identified at health centers than in hospitals (primary and general). This may be because of
the lower requesting ability of the health care providers at the health centers than hospitals
and the lower level of the academic background of the health care providers at the health
center level than hospitals.

According to our study, facilities located in urban were 8.2 times more likely to be ready
to provide HPN management than facilities located in rural. This outcome is consistent
with findings from earlier Tanzanian (Adinan et al., 2019), Zambian, and Malawian
investigations (Shiroya et al., 2021). The good reason for not providing DM and HPN at
the rural health facilities could be improper supportive supervision from the nearby health
offices, a little concern for NCDs, and a lack of political commitment (Tesema et al., 2021;
Bausch et al., 2021; Agunga, 2018).

The study also found that primary hospitals and NGO clinics were 3.6 and 22.3 times
more likely to handle HPN and DM than health centers. This finding is consistent with
recent studies conducted in Tanzania (Adinan et al., 2019) and Ethiopia (Tesema et al.,
2021). The projected reason for this could be lack of trained and skilled health care
providers, lack of diagnostic equipment and materials at the health centers, lack of political
and leadership commitment (Tesema et al., 2021; Agunga, 2018; Isadru, Nanyonga &
Alege, 2021).

PHCUs that do not have guidelines, trained personnel, and antihypertensive and
anti-diabetic drugs were 0.005, 0.066, 0.095, 0.012, and 0.011 times less likely to manage
HPN than those with guidelines, trained staff, and at least one type of medicine from the
category of medicines. Our result is also in-line with studies conducted in other LMIC and
sub-Saharan African countries (Adinan et al., 2019; Isadru, Nanyonga & Alege, 2021;
Ghimire et al., 2020). The predicted cause for this could be a lack of political will and
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leadership, loose policy implementation on NCD prevention, and a lack of knowledge on
the severity of the disease (Juma et al., 2016; Tesema et al., 2021; Agunga, 2018).

This study offers valuable policy inferences to progress NCD services at all facilities
regardless of their location. The recommendations include an improved country-wide
obligation to offer NCD services in all facilities as stipulated in the existing policies and
guidelines. In addition, tactics must be developed to facilitate better policy results
incorporating local context factors such as political will, allocating resources, and so forth,
and assignment of qualified health care providers (at least a health officer or BSc nurse) at
the rural health centers. MoH should revise policies for procurement of medicines and
medical supplies to strengthen lower-level facilities, particularly health centers located in
the rural areas serving the majority of the Ethiopian population. Also, efforts should be
made to meet the voluntary target set by the Global Action Plan on NCDs of an 80%
availability of affordable basic technologies and medicines required to treat major NCDs in
both public and private facilities (Menezes, Lopes & de Nogueira, 2016). Through this, we
can reduce premature disabilities and death in the country.

The main strength of this study is the use of primary data directly from the study setting
and investigating the current availability and functionality of the screening equipment,
medicines, and commodities. The researchers created the outcome variables based on
indicators identified from the WHO-SARA manual, which desired to be available in the
national guidelines of Ethiopia for the prevention and treatment of NCDs.

Limitation of the study
The drawback of this study was its cross-sectional nature. Service availability and readiness
measures may not detect the quality and experience of service delivery, which has usually
become a higher contributor to health loss in LMICs related to service availability alone.

Implications of the result
The outcome of this study has broad implications for the NCD response in Ethiopia. First,
this study adds to the body of knowledge relating to primary health care units’ readiness to
manage diabetes and hypertension in particular and NCDs in general. This study adds
depth to the understanding of the policymakers how to address communities who reside in
the rural setting. Also, it is beneficial to mitigate the risk of undiagnosed NCD to ensure
readiness for NCD services. Facilities in rural settings lack trained staff, guidelines,
screening and diagnostic materials, and medicines and medical commodities to manage
DM and HPN. As a result, the probability of early detection will deteriorate so that the
possibility of getting severe complications such as macro and microvascular damage will be
higher. The health costs will put the patient into an unbearable economic burden.
Therefore, making PHCU ready to manage DM and HPN should be the primary focus of
the government of Ethiopia.

CONCLUSION
In summary, this study provided tangible evidence of the disparities in readiness of the
PHCU in the early detection and management of DM and HPN. The current results

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 19/25

http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/


identified a gap in the availability of trained staff members and treatment guidelines,
essential diagnostic equipment, and medicines; the researchers observed comparatively
poor and deprived readiness to offer HPN and DM services at the lower level and rural
health facilities (health centers).

Recommendations
Equipping the lower-level health facilities with all the required will improve the quality of
service provided for NCD patients. The higher levels of health care are overloaded with the
management of routine cases. There should be improvements to be geared towards six
main areas: (i) provision of refresher training for the health care providers at the rural
health centers, (ii) provision of standard guidelines, (iii) procurement and re-filling of
essential diagnostic equipment and medicines; (iv) critical follow-up schedule should be
arranged for NCDs by the woreda health offices; (v) professionals with at least first degree
in public health or nursing should be assigned at the rural health facilities; (vi) nearby
primary hospitals should schedule an outreach program, and they should provide on-site
training for the health care providers of the rural health centers.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

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

Author Contributions
� Tigist Kebede Mulugeta conceived and designed the experiments, performed the
experiments, analyzed the data, prepared figures and/or tables, authored or reviewed
drafts of the article, and approved the final draft.

� Dejene Hailu Kassa performed the experiments, prepared figures and/or tables, authored
or reviewed drafts of the article, and approved the final draft.

Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The Hawassa University College of Medcine and Health Sciences Institutional Review
Board approved the study (IRB/072/13).

Data Availability
The following information was supplied regarding data availability:

The raw data is available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.13797#supplemental-information.

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 20/25

http://dx.doi.org/10.7717/peerj.13797#supplemental-information
http://dx.doi.org/10.7717/peerj.13797#supplemental-information
http://dx.doi.org/10.7717/peerj.13797#supplemental-information
http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/


REFERENCES
Aberhe W, Mariye T, Bahrey D, Zereabruk K, Hailay A, Mebrahtom G, Gemechu K, Medhin B.

2020. Prevalence and factors associated with uncontrolled hypertension among adult
hypertensive patients on follow-up at Northern Ethiopia, 2019: cross-sectional study. The Pan
African Medical Journal 36(187):1–14 DOI 10.11604/pamj.2020.36.187.23312.

Ademe BW, Tebeje B, Molla A. 2016. Availability and utilization of medical devices in Jimma zone
hospitals, Southwest Ethiopia: a case study. BMC Health Services Research 16(1):1–10
DOI 10.1186/s12913-016-1523-2.

Adinan J, Manongi R, Temu GA, Kapologwe N, Marandu A, Wajanga B, Dika H, Maongezi S,
Laizer S, Manyuti R, Nassir RA, Renju J, Todd J. 2019. Preparedness of health facilities in
managing hypertension & diabetes mellitus in Kilimanjaro, Tanzania: a cross sectional study.
BMC Health Services Research 19(1):1–9 DOI 10.1186/s12913-019-4316-6.

African Regional Health Report. 2014. The African Regional Health Report 2014 - The health of
the people: what works. Available at https://www.afro.who.int/publications/african-regional-
health-report-2014-health-people-what-works.

Agunga PW. 2018. County health leadership and readiness for noncommunicable disease services.
Dissertation Abstracts International. Walden Dissertations and Doctoral Studies. 5298.
Available at https://scholarworks.waldenu.edu/dissertations/5298.

Anand T, Kishore J, Isaakidis P, Gupte HA, Kaur G, Kumari S, Jha D, Grover S. 2018.
Integrating screening for non-communicable diseases and their risk factors in routine
tuberculosis care in Delhi, India: a mixed-methods study. PLOS ONE 13(8):1–16
DOI 10.1371/journal.pone.0202256.

Basu P, Mahajan M, Patira N, Prasad S, Mogri S, Muwonge R, Lucas E, Sankaranarayanan R,
Iyer S, Naik N, Jain K. 2019. A pilot study to evaluate home-based screening for the common
non-communicable diseases by a dedicated cadre of community health workers in a rural setting
in India. BMC Public Health 19(1):1–12 DOI 10.1186/s12889-018-6350-4.

Bausch FJ, Beran D, Hering H, Boulle P, Chappuis F, Dromer C, Saaristo P, Perone SA. 2021.
Operational considerations for the management of non-communicable diseases in humanitarian
emergencies. Conflict and Health 15(1):1–12 DOI 10.1186/s13031-021-00345-w.

Bennett JE, Stevens GA, Mathers CD, Ruth B, Rehm J, Kruk ME, Riley LM, Dain K, Kengne AP,
Chalkidou K, Beagley J, Kishore SP, Chen W, Saxena S, Bettcher DW, Grove JT,
Beaglehole R, Ezzati M. 2018.NCD Countdown 2030: worldwide trends in non-communicable
disease mortality and progress towards Sustainable Development Goal target 3.4. The Lancet
392:1072–1088, Lancet Publishing Group DOI 10.1016/S0140-6736(18)31992-5.

Bintabara D, Mpondo BCT. 2018. Preparedness of lower-level health facilities and the associated
factors for the outpatient primary care of hypertension: evidence from Tanzanian national
survey. PLOS ONE 13(2):1–14 DOI 10.1371/journal.pone.0192942.

Bintabara D, Ngajilo D. 2020. Readiness of health facilities for the outpatient management of
non-communicable diseases in a low-resource setting: an example from a facility-based cross-
sectional survey in Tanzania. BMJ Open 10(11):1–12 DOI 10.1136/bmjopen-2020-040908.

Bishu KG, Jenkins C, Yebyo HG, Atsbha M, Wubayehu T, Gebregziabher M. 2019. Diabetes in
Ethiopia: a systematic review of prevalence, risk factors, complications, and cost. Obesity
Medicine 15(July):100132 DOI 10.1016/j.obmed.2019.100132.

Biswas T, Haider MM, Das Gupta R, Uddin J. 2018. Assessing the readiness of health facilities for
diabetes and cardiovascular services in Bangladesh: a cross-sectional survey. BMJ Open
8(10):e022817 DOI 10.1136/bmjopen-2018-022817.

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 21/25

http://dx.doi.org/10.11604/pamj.2020.36.187.23312
http://dx.doi.org/10.1186/s12913-016-1523-2
http://dx.doi.org/10.1186/s12913-019-4316-6
https://www.afro.who.int/publications/african-regional-health-report-2014-health-people-what-works
https://www.afro.who.int/publications/african-regional-health-report-2014-health-people-what-works
https://scholarworks.waldenu.edu/dissertations/5298
http://dx.doi.org/10.1371/journal.pone.0202256
http://dx.doi.org/10.1186/s12889-018-6350-4
http://dx.doi.org/10.1186/s13031-021-00345-w
http://dx.doi.org/10.1016/S0140-6736(18)31992-5
http://dx.doi.org/10.1371/journal.pone.0192942
http://dx.doi.org/10.1136/bmjopen-2020-040908
http://dx.doi.org/10.1016/j.obmed.2019.100132
http://dx.doi.org/10.1136/bmjopen-2018-022817
http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/


Bollyky TJ. 2013. Access to drugs for treatment of noncommunicable diseases. PLOS Medicine
10(7):e1001485 DOI 10.1371/journal.pmed.1001485.

Cárdenas MK, Pérez-León S, Singh SB, Madede TM, Govo S, Valério J, Damasceno N,
Albertino M, Beran JJ, Beran D. 2021. Forty years after Alma-Ata: primary health-care
preparedness for chronic diseases in Mozambique, Nepal and Peru. Global Health Action
14(1):1975920 DOI 10.1080/16549716.2021.1975920.

Chang H, Hawley NL, Kalyesubula R, Siddharthan T, Checkley W, Knauf F, Rabin TL. 2019.
Challenges to hypertension and diabetes management in rural Uganda: a qualitative study with
patients, village health team members, and health care professionals. International Journal for
Equity in Health 18(1):1–14 DOI 10.1186/s12939-019-0934-1.

Central Statistical Authority (CSA). 2012. 2007 population and housing census of Ethiopia
administrative report, Addis Ababa.

Dong Y, Liu C, Zhou P, Zhu Y, Tang Q, Wang S, Wang X. 2019. How serious is the economic
burden of diabetes mellitus in Hainan Province? A study based on system of health account
2011. Diabetes Therapy 10(6):2251–2263 DOI 10.1007/s13300-019-00712-0.

Ejeta A, Abdosh T, Hawulte B, Lamessa A, Fite MB, Fekadu G. 2021. Diabetes concordant
comorbidities and associated factors among adult diabetic out-patients at Hiwot Fana
specialized university hospital, Harar, Eastern Ethiopia: a cross-sectional study. Diabetes,
Metabolic Syndrome and Obesity: Targets and Therapy 14(May):2281–2289
DOI 10.2147/DMSO.S308553.

Endriyas M, Mekonnen E, Dana T, Daka K, Misganaw T, Ayele S, Shiferaw M, Tessema T,
Getachew T. 2018. Burden of NCDs in SNNP region, Ethiopia: a retrospective study. BMC
Health Services Research 18(1):1–7 DOI 10.1186/s12913-018-3298-0.

Ethiopian Public Health Institute. 2018. Services availability and readiness assessment (SARA)
Ethiopian public health institute Ethiopia service availability and readiness assessment (SARA)
2018 final report. 119. Available at https://www.ephi.gov.et/images/pictures/download_2011/
Ethiopia-Service-Availability-and-Rediness-Assessment-SARA-report-2018.pdf.

Faatoese AF, Pitama SG, Gillies TW, Robertson PJ, Huria TM, Tikao-Mason KN, Doughty RN,
Whalley GA, Richards AM, Troughton RW, Sheerin IG, Wells JE, Cameron VA. 2011.
Community screening for cardiovascular risk factors and levels of treatment in a rural Maori
cohort. Australian and New Zealand Journal of Public Health 35(6):517–523
DOI 10.1111/j.1753-6405.2011.00777.x.

Ghimire U, Shrestha N, Adhikari B, Mehata S, Pokharel Y, Mishra SR. 2020. Health system’s
readiness to provide cardiovascular, diabetes and chronic respiratory disease related services in
Nepal: analysis using 2015 health facility survey. BMC Public Health 20(1):1–15
DOI 10.1186/s12889-020-09279-z.

Girum T, Mesfin D, Bedewi J, Shewangizaw M. 2020. The burden of noncommunicable diseases
in Ethiopia, 2000–2016: analysis of evidence from global burden of disease study 2016 and global
health estimates 2016. International Journal of Chronic Diseases 2020(3):1–10
DOI 10.1155/2020/3679528.

Guariguata L, Whiting DR, Hambleton I, Beagley J, Linnenkamp U, Shaw JE. 2014. Global
estimates of diabetes prevalence for 2013 and projections for 2035. Diabetes Research and
Clinical Practice 103(2):137–149 DOI 10.1016/j.diabres.2013.11.002.

Haque M, Islam T, Rahman NAA, McKimm J, Abdullah A, Dhingra S. 2020. Strengthening
primary health-care services to help prevent and control long-term (Chronic)
non-communicable diseases in low- and middle-income countries. Risk Management and
Healthcare Policy 13:409–426, Dove Medical Press Ltd DOI 10.2147/RMHP.S239074.

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 22/25

http://dx.doi.org/10.1371/journal.pmed.1001485
http://dx.doi.org/10.1080/16549716.2021.1975920
http://dx.doi.org/10.1186/s12939-019-0934-1
http://dx.doi.org/10.1007/s13300-019-00712-0
http://dx.doi.org/10.2147/DMSO.S308553
http://dx.doi.org/10.1186/s12913-018-3298-0
https://www.ephi.gov.et/images/pictures/download_2011/Ethiopia-Service-Availability-and-Rediness-Assessment-SARA-report-2018.pdf
https://www.ephi.gov.et/images/pictures/download_2011/Ethiopia-Service-Availability-and-Rediness-Assessment-SARA-report-2018.pdf
http://dx.doi.org/10.1111/j.1753-6405.2011.00777.x
http://dx.doi.org/10.1186/s12889-020-09279-z
http://dx.doi.org/10.1155/2020/3679528
http://dx.doi.org/10.1016/j.diabres.2013.11.002
http://dx.doi.org/10.2147/RMHP.S239074
http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/


Isadru VR, Nanyonga RC, Alege JB. 2021.Health facilities’ readiness to manage hypertension and
diabetes cases at primary health facilities in bidibidi refugee settlement, Yumbe District, Uganda.
Journal of Tropical Medicine 2021(1):1–10 DOI 10.1155/2021/1415794.

Jacobs B, Hill P, Bigdeli M, Men C. 2016.Managing non-communicable diseases at health district
level in Cambodia: a systems analysis and suggestions for improvement. BMC Health Services
Research 16(1):1–12 DOI 10.1186/s12913-016-1286-9.

Juma PA, Mohamed SF, Wisdom J, Kyobutungi C, Oti S. 2016. Analysis of Non-communicable
disease prevention policies in five Sub-Saharan African countries: study protocol. Archives of
Public Health 74(1):1–7 DOI 10.1186/s13690-016-0137-9.

Kachimanga C, Cundale K, Wroe E, Nazimera L, Jumbe A, Dunbar E, Kalanga N. 2017. Novel
approaches to screening for noncommunicable diseases: lessons from Neno, Malawi. Malawi
Medical Journal 29(2):78–83 DOI 10.4314/mmj.v29i2.1.

Karashima N. 2014. Outcome document of the high-level meeting of the General Assembly on the
comprehensive review and assessment of the progress achieved in the prevention and control of
non-communicable diseases. Trends in the Sciences 7(8):44–45 DOI 10.5363/tits.7.8_44.

Katende D, Mutungi G, Baisley K, Biraro S, Ikoona E, Peck R, Smeeth L, Hayes R, Munderi P,
Grosskurth H. 2015. Readiness of Ugandan health services for the management of outpatients
with chronic diseases. Tropical Medicine & International Health 20(10):1385–1395
DOI 10.1111/tmi.12560.

Legese N, Tadiwos Y. 2020. Epidemiology of hypertension in Ethiopia: a systematic review.
Integrated Blood Pressure Control 13:135–143 DOI 10.2147/IBPC.S276089.

Lemeshow S, Hosmer DW Jr, Klar J, Lwanga SK. 1997. Adequacy of sample size in health studies.
New York: Wiley.

Lisa M, Given KS. 2008. The SAGE encyclopedia of qualitative research methods. Vol. 1–2.
Thousand Oaks: SAGE Publications, Inc, 692.

Menezes MM, Lopes CT, de Nogueira LS. 2016. Impacto de intervenções educativas na redução
das complicações diabéticas: revisão sistemática. Revista Brasileira de Enfermagem
69(4):773–784 DOI 10.1590/0034-7167.2016690422i.

Naghavi M, Wang H, Lozano R, Davis A, Liang X, Zhou M, Vollset SE, Ozgoren AA, Abdalla S,
Abd-Allah F, Aziz MIA, Abera SF, Aboyans V, Abraham B, Abraham JP, Abuabara KE,
Abubakar I, Abu-Raddad LJ, Abu-Rmeileh NME, lessAdemola Adelekan TA, Ademi Z,
Adofo K, Adou AK, Adsuar JC, Ärnlov J, Agardh EE, Akena D, Al Khabouri MJ, Alasfoor D,
Albittar M, Alegretti MA, Aleman AV, Alemu ZA, Alfonso-Cristancho R, Alhabib S,
Ali MK, Ali R, Alla F, Lami FAl, Allebeck P, AlMazroa MA, Al-Shahi Salman R, Alsharif U,
Alvarez E, Alviz-Guzman N, Amankwaa AA, Amare AT, Ameli O, Amini H. 2015. Global,
regional, and national age-sex specific all-cause and cause-specific mortality for 240 causes of
death, 1990–2013: a systematic analysis for the Global Burden of Disease Study 2013. The Lancet
385(9963):117–171 DOI 10.1016/S0140-6736(14)61682-2.

Nigussie S, Birhan N, Amare F, Mengistu G, Adem F, Abegaz TM. 2021. Rate of glycemic control
and associated factors among type two diabetes mellitus patients in Ethiopia: a cross sectional
study. PLOS ONE 16(5 May):1–12 DOI 10.1371/journal.pone.0251506.

Omar SM, Musa IR, Osman OE, Adam I. 2020. Prevalence and associated factors of hypertension
among adults in Gadarif in eastern Sudan: a community-based study. BMC Public Health
20(1):4–9 DOI 10.1186/s12889-020-8386-5.

Paromita P, Chowdhury HA, Mayaboti CA, Rakhshanda S, Rahman AKMF, Karim MR,
Mashreky SR, Hotchkiss D. 2021. Assessing service availability and readiness to manage

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 23/25

http://dx.doi.org/10.1155/2021/1415794
http://dx.doi.org/10.1186/s12913-016-1286-9
http://dx.doi.org/10.1186/s13690-016-0137-9
http://dx.doi.org/10.4314/mmj.v29i2.1
http://dx.doi.org/10.5363/tits.7.8_44
http://dx.doi.org/10.1111/tmi.12560
http://dx.doi.org/10.2147/IBPC.S276089
http://dx.doi.org/10.1590/0034-7167.2016690422i
http://dx.doi.org/10.1016/S0140-6736(14)61682-2
http://dx.doi.org/10.1371/journal.pone.0251506
http://dx.doi.org/10.1186/s12889-020-8386-5
http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/


Chronic Respiratory Diseases (CRDs) in Bangladesh. PLOS ONE 16(3):1–10
DOI 10.1371/journal.pone.0247700.

Rawal LB, Kanda K, Biswas T, Tanim MI, Poudel P, Renzaho AMN, Abdullah AS,
Shariful Islam SM, Ahmed SM. 2019. Non-communicable disease (NCD) corners in public
sector health facilities in Bangladesh: a qualitative study assessing challenges and opportunities
for improving NCD services at the primary healthcare level. BMJ Open 9(10):e029562
DOI 10.1136/bmjopen-2019-029562.

Rogers HE, Akiteng AR, Mutungi G, Ettinger AS, Schwartz JI. 2018. Capacity of Ugandan public
sector health facilities to prevent and control non-communicable diseases: an assessment based
upon WHO-PEN standards. BMC Health Services Research 18(1):1–13
DOI 10.1186/s12913-018-3426-x.

Russell S, Sturua L, Li C, Morgan J, Topuridze M, Blanton C, Hagan L, Salyer SJ. 2019. The
burden of non-communicable diseases and their related risk factors in the country of Georgia,
2015. BMC Public Health 19(Suppl 3):1–9 DOI 10.1186/s12889-019-6785-2.

Shiferaw F, Letebo M, Misganaw A, Feleke Y, Gelibo T, Getachew T, Defar A, Assefa A,
Bekele A, Amenu K, Teklie H, Tadele T, Taye G, Getnet M, Gonfa G, Bekele A, Kebede T,
Yadeta D, GebreMichael M, Challa F, Girma Y, Mudie K, Guta M, Tadesse Y. 2018.
Non-communicable Diseases in Ethiopia: disease burden, gaps in health care delivery and
strategic directions. The Ethiopian Journal of Health Development 32(3). Available at https://
ejhd.org/index.php/ejhd/article/view/1810.

Shiroya V, Shawa N, Matanje B, Haloka J, Safary E, Nkhweliwa C, Mueller O, Phiri S,
Neuhann F, Deckert A. 2021. Reorienting primary health care services for non-communicable
diseases: a comparative preparedness assessment of two healthcare networks in Malawi and
Zambia. International Journal of Environmental Research and Public Health 18(9):5044
DOI 10.3390/ijerph18095044.

Tesema AG, Abimbola S, Mulugeta A, Ajisegiri WS, Narasimhan P, Joshi R, Peiris D,
Rasool MF. 2021. Health system capacity and readiness for delivery of integrated
non-communicable disease services in primary health care: a qualitative analysis of the
Ethiopian experience. PLOS Global Public Health 1(10):e0000026
DOI 10.1371/journal.pgph.0000026.

Tesema AG, Ajisegiri WS, Abimbola S, Balane C, Kengne AP, Shiferaw F, Dangou J-M,
Narasimhan P, Joshi R, Peiris D. 2020.How well are non-communicable disease services being
integrated into primary health care in Africa: a review of progress against World Health
Organization’s African regional targets. PLOS ONE 15(10):e0240984
DOI 10.1371/journal.pone.0240984.

Verduin H, de Gans BJ, Dhont JKG. 1996. Shear induced structural changes in a gel-forming
suspension studied by light scattering and rheology. Langmuir 12(12):2947–2955
DOI 10.1021/la951504r.

Vladislav D, Workneh A, Shiferaw F, Small R, Banatvala N. 2019. Prevention and control of
noncommunicable diseases in Ethiopia: The case for investment, including considerations on the
impact of khat.

Walelgne W, Yadeta D, Feleke Y. 2016. Ethiopian national guideline on major NCDs guidelines
on clinical and programmatic management of major non communicable diseases. Available at
Https://WwwResearchgateNet/Publication/305787519.

Wang Q, Brenner S, Kalmus O, Banda HT, De Allegri M. 2016. The economic burden of chronic
non-communicable diseases in rural Malawi: an observational study. BMC Health Services
Research 16(1):1–9 DOI 10.1186/s12913-016-1716-8.

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 24/25

http://dx.doi.org/10.1371/journal.pone.0247700
http://dx.doi.org/10.1136/bmjopen-2019-029562
http://dx.doi.org/10.1186/s12913-018-3426-x
http://dx.doi.org/10.1186/s12889-019-6785-2
https://ejhd.org/index.php/ejhd/article/view/1810
https://ejhd.org/index.php/ejhd/article/view/1810
http://dx.doi.org/10.3390/ijerph18095044
http://dx.doi.org/10.1371/journal.pgph.0000026
http://dx.doi.org/10.1371/journal.pone.0240984
http://dx.doi.org/10.1021/la951504r
Https://WwwResearchgateNet/Publication/305787519
http://dx.doi.org/10.1186/s12913-016-1716-8
http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/


Watkins DA, Tulloch NL, Anderson ME, Barnhart S, Steyn K, Levitt NS. 2016. Delivery of
health care for cardiovascular and metabolic diseases among people living with HIV/AIDS in
African countries: a systematic review protocol. Systematic Reviews 5(1):1–8
DOI 10.1186/s13643-016-0241-5.

Wild S, Roglic G, Green A, Sicree R, King H. 2004. Estimates for the year 2000 and projections for
2030. World Health 27(5):1047–1053 DOI 10.2337/diacare.27.5.1047.

World Health Organization. 2013. Service availability and readiness assessment (SARA) (2013):
an annual monitoring system for service delivery Implementation Guide.

World Health Organization. 2015. Essential medicines and basic health technologies for
noncommunicable diseases: towards a set of actions to improve equitable access in Member
States. WHO Discussion Papers. 29. Available at www.who.int/about/copyright%0Ahttp://goo.gl/
enPyMC.

Mulugeta and Kassa (2022), PeerJ, DOI 10.7717/peerj.13797 25/25

http://dx.doi.org/10.1186/s13643-016-0241-5
http://dx.doi.org/10.2337/diacare.27.5.1047
www.who.int/about/copyright%0Ahttp://goo.gl/enPyMC
www.who.int/about/copyright%0Ahttp://goo.gl/enPyMC
http://dx.doi.org/10.7717/peerj.13797
https://peerj.com/

	Readiness of the primary health care units and associated factors for the management of hypertension and type II diabetes mellitus in Sidama, Ethiopia ...
	Introduction
	Methods and materials
	Result
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


