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Abstract 

Background  Global response to the growing burden of non-communicable diseases (NCDs) in developing countries 
includes the development of WHO Package of Essential Non-communicable Disease Interventions (WHO PEN) for Pri-
mary Health Care (PHC). The study assessed the level of preparedness of PHC facilities on implementation of essential 
NCD interventions in rural and urban Local Government Areas (LGAs) of Osun State, Nigeria.

Methods  The study was a comparative cross-sectional survey. Information was collected from heads of 33 rural and 
33 urban PHC facilities and through direct observation on the domains of staff training, basic equipment, diagnostics 
and essential medicines for cardiovascular diseases, diabetes and chronic respiratory diseases (CRDs) using a semi-
structured interviewer administered questionnaire.

Results  Manual sphygmomanometer was found in similar proportions (84.8%) of PHC facilities in rural and urban 
LGAs. Glucometer was available in 45.5% of the PHC facilities in urban and 33.3% of the PHC facilities in the rural LGAs, 
the difference was not statistically significant (χ2 = 1.015; p = 0.314). Basic equipment for CRDs were not available 
in majority of PHC facilities in both locations. Moduretic tablets were the most reported essential NCD medicines, 
available in 15% of PHC facilities in rural LGAs and none in urban LGAs. The anti-diabetic medicines were not available 
in any of the PHC facilities in both locations. More than 90% (≥ 30) of the PHC facilities in both locations were not 
prepared to implement essential interventions for each NCD across domains of staff training and essential medicines. 
Overall, 97.0% of the PHC facilities in the rural LGAs and all the PHC facilities in urban LGAs were not prepared on 
implementation of essential interventions for the three NCDs.

Conclusion  The level of preparedness of the PHC facilities on implementation of essential NCD interventions in 
the rural and urban LGAs of Osun State is very low. Government needs to strengthen the PHC system by providing 
needed essential medicines, basic diagnostics, equipment, and training of clinical health care workers for implemen-
tation of essential NCD interventions in the state.
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Introduction
Non-communicable diseases (NCDs) are now leading 
causes of mortality and morbidity. By 2030, NCDs are 
projected to become the most common causes of death 
in Africa [1, 2]. According to the World Health Organiza-
tion (WHO), cardiovascular diseases, diabetes, cancers, 
and chronic respiratory disease are the major NCDs [3, 
4]. These four NCDs also share four behavioural risk fac-
tors, namely tobacco use, unhealthy diet, physical inac-
tivity and harmful use of alcohol [4]. The 2018 WHO 
report on non-communicable diseases showed that 
NCDs caused 75% of all premature adult deaths among 
the age group (30–69 years) [5]. The burden of these dis-
eases falls mainly on low and middle income countries 
(LMICs) where over three quarters of all NCD deaths 
occur, amounting to 31.4 million deaths annually [4].

The burden of NCDs in Nigeria is on a steady increase 
[6–12]. Oladapo et  al reported that among adult popu-
lation in South-West Nigeria, 20.8% were hypertensive 
with BP ≥ 140/90 mmHg, 42.3% of the men and 36.8% of 
the women had BP ≥ 130/85  mmHg; 2.5% had diabetes, 
3.9% had general obesity, 14.7% had abdominal obesity, 
3.2% were physically inactive, and 1.7% smoked ciga-
rettes. Overall, 12.9% of the subjects were found to have 
at least one CVD risk factor. [12] Also, as at 2017, 29% of 
all deaths in Nigeria were attributable to NCDs [5].

There is limited access to quality NCD care and ser-
vices among people of low socioeconomic class who are 
suffering from NCDs primarily due to wide inequalities 
in access to high quality health care services compared 
to those of high socioeconomic class in LMICs [13]. In 
Nigeria, the diagnosis and management of NCDs occur 
mostly at the secondary and tertiary levels of health 
care. The secondary level of health care in the country 
is poorly funded, ill-staffed and poorly equipped by the 
state governments while the tertiary care majorly, under 
the federal government, is financially and physically inac-
cessible to majority of the population. In terms of cost-
effectiveness of essential NCD services and interventions, 
it has been noted that NCD services delivered at the ter-
tiary level are generally not cost-effective [14].

One of the objectives of the WHO Global Action Plan 
for the prevention and control of NCDs 2013–2020 
is to integrate very cost-effective NCD interventions 
into the basic Primary Health Care package with refer-
ral systems to all levels of care to advance the univer-
sal health coverage agenda [15]. This highlights the 
critical role PHC is expected to play in the control and 

prevention of NCDs and modification of behavioural 
risk factors especially among LMICs. One of the nine 
voluntary targets of this Global Action Plan is that each 
country should have 80% availability of the affordable 
basic technologies and essential medicines, including 
generics, required to treat major NCDs in both public 
and private facilities [15].

The WHO Package of Essential Non-communica-
ble Disease Interventions (WHO PEN) for Primary 
Health Care in low-resource settings was developed 
in the year 2010 [16]. It was an innovative and action-
oriented response to the challenges posed by the rising 
burden of NCDs. It is a prioritized set of cost-effective 
interventions that deliver acceptable quality of care, 
even in resource-poor settings. One objective of WHO 
PEN is to reinforce health systems by contributing 
to the building blocks of the health system [16]. The 
Nigerian Federal Ministry of Health adopted WHO 
PEN in year 2011, but it is yet to be fully integrated 
into PHC services [17, 18].

The main requirements for preparedness of PHC 
facilities in both rural and urban settings to implement 
essential NCD interventions include availability of 
basic technologies (equipment and diagnostics), essen-
tial medicines, trained health personnel, health infor-
mation system, sustainable health financing systems, 
and referral systems [16, 19–21].

The WHO strongly advocates that implement-
ing essential NCD interventions under PHC has the 
potential to prevent NCD complications such as heart 
attacks, strokes, blindness, amputations, and renal dis-
ease, through early detection and treatment of people 
at high risk [16, 19]. A functional PHC system pro-
motes greater access to essential health services and 
guarantees better quality of care for majority of the 
population [22]. The PHC emphasizes greater focus on 
prevention and health promotion, early diagnosis and 
management of health problems including NCDs [22]. 
The PHC system is a proven strategy for achieving cost-
effective health care delivery, ensuring equitable access 
to health services and a veritable tool for achieving uni-
versal health coverage.

The preparedness of primary health care facilities in 
rural and urban settings to respond to the needs of peo-
ple with NCDs in LMICs, Nigeria inclusive is not well 
studied [19, 23]. While few studies had determined pre-
paredness [23] or capacity [19] of primary level health 
facilities to offer essential services for selected NCDs 
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on individual basis and only across each component 
domain, this present study, aimed to establish an overall 
level of preparedness across all the domains combined 
for three major NCDs (cardiovascular diseases, diabe-
tes mellitus and chronic respiratory diseases) identified 
by the WHO as leading causes of adult mortality and 
morbidity worldwide. This study assesses and compares 
the preparedness of PHC facilities, and associated fac-
tors, on implementation of essential NCD interventions 
in rural and urban LGAs of Osun State, Nigeria.

Materials and methods
Study setting
The study was carried out in Osun State, South-West 
Nigeria. The state covers an area of approximately 14,875 
sq. kilometers. It is landlocked, bounded by 5 other states, 
namely Ogun, Kwara, Oyo, Ondo and Ekiti States [24]. It 
has a projected population of 5.491 million in 2021 [25]. 
The State has 30 Local Government Areas (LGAs) in 
three senatorial districts [24]. Based on population den-
sity, the LGAs are grouped into 16 rural and 14 urban 
LGAs [25]. Most of the inhabitants in the state engage in 
farming and trading [26]. There are two tertiary health 
care facilities, and 52 secondary health facilities in the 
state [26]. Also, there are 406 private health facilities in 
form of medical centers, hospitals, clinics, maternity and 
convalescent homes [26]. There are 762 PHC facilities 
fairly evenly distributed across all the senatorial districts 
and LGAs. The number of health personnel in the PHC 
facilities in the state include 25 doctors, 224 nurses and 
midwives, 192 Community Health Officers (CHOs), 918 
Senior Community Health Extension Worker (CHEWs), 
and 355 Junior CHEWs (November, 2017). Also, there are 
1,515 voluntary health workers, and 674 traditional birth 
attendants [27].

At the time of this study, there was no active state-wide 
NCD programme in the PHC facilities across Osun State. 
Most efforts to address NCDs in the PHC facilities were 
individualized (at the discretion of heads of facilities and 
the Medical Officer of Health (MOH) in the PHC depart-
ment of each LGA). Although, few years prior to the time 
of this study, Diabetes Association of Nigeria provided 
some PHC facilities in selected LGAs with glucometers 
for screening gestational DM among pregnant women, 
and few information education and communication 
(IECs) materials which were sighted during the study.

Study design
This was a descriptive comparative cross-sectional study 
of PHC facilities in selected rural and urban LGAs of 
Osun state. We assessed preparedness of the facilities to 
implement essential NCD interventions for cardiovas-
cular diseases, diabetes and chronic respiratory diseases 

(cancer was excluded because of infrequent presentation 
of cases at the PHC facilities).

Study population
The study population were heads (or designates) of the 
PHC facilities. Those included in the study consisted 
of the heads (or designates) who were nurses, Com-
munity Health Officers (CHOs) or Senior Community 
Health Extension Workers (CHEWs) appointed to over-
see the day-to-day activities of the PHC facilities. Those 
excluded from the study were heads of the PHC facilities 
that were on leave of absence (≥ 3 months) such as those 
on terminal leave, maternity leave and study leave during 
the study.

Sample size estimation
The minimum sample size was calculated using sample 
size formula for comparison of two independent propor-
tions [28]. The sample size calculations used 80% power 
to detect a true difference; assumed a type I error of 5%; 
and adjusted for a combined non-response rate of 10%, 
using 75.0% and 37.5% as the proportion of primary 
health care facilities, in urban and rural areas respec-
tively, that could manage hypertension and diabetes 
mellitus [23]. Based on this, a total of 66 (33 per group) 
primary health care facilities were assessed.

Sampling techniques
A two-stage sampling process was adopted. In the first 
stage, two rural and two urban LGAs were selected from 
each senatorial district (Osun West, Osun Central and 
Osun East) using simple random sampling (balloting), 
giving a total of six rural and six urban LGAs. In the sec-
ond stage, five or six PHC facilities were selected from 
each of the selected rural and urban LGAs using simple 
random sampling (balloting) to make 33 rural and 33 
urban PHC facilities in total. In the selected PHC facility, 
the head (or designate) was the respondent who provided 
information on the preparedness of the PHC facility.

Data collection tools
This instrument was adapted from a standardized WHO 
Service Availability and Readiness Assessment (SARA) 
questionnaire, a comprehensive approach to systematically 
assess and monitor health services [29] and facility capacity 
assessment questionnaires in WHO Package of Essential 
Non-communicable Disease Interventions (WHO PEN) 
for primary health care in low-resource settings earlier 
used and adapted by Mendis et al., 2012, [16, 19] It had sec-
tions on the facility characteristics, the training of health 
care workers, availability of guidelines on common NCDs, 
basic technologies (equipment and diagnostics) for diag-
nosis and management of common uncomplicated NCDs, 
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essential medicines for managing common NCDs, among 
others.

Pre‑testing of research instrument
The study tool was pretested in six (6) PHC facilities in 
Ife East LGA which were not selected for the study. This 
helped to address areas of ambiguity in the questionnaires 
and determine appropriateness of each question in eliciting 

the required responses. Questions that were unclear were 
rephrased and irrelevant ones were removed in line with 
the study objectives.

Data collection procedure
Four research assistants who received training on research 
ethics and data collection assisted with data collection. 
Data was collected between February and April 2018. Some 
sections of the health facility questionnaire were answered 
by the heads (or designees) of PHC facilities while the rest 
were completed through direct observation (guidelines, 
IEC materials, functionality of basic equipment, essential 
medicines and laboratory supplies) by the trained inter-
viewer research assistants.

Outcomes variables and scoring
The key outcome variable of this study was the level of pre-
paredness of PHC facilities which was determined by the 
PHC facility service availability and NCD services readi-
ness (the ability of health facilities to offer a specific ser-
vice measured through consideration of tracer items that 
include availability of guidelines, IEC materials, trained 

staff, basic equipment, diagnostics and essential medi-
cines). See Additional file 1: Appendix I.

The availability of health care services (prevention and 
management) for selected NCDs was expressed as per-
centage of the overall health facilities where they were 
available. The availability of an essential item needed 

for diagnosis and management of selected NCDs at 
the health facilities was expressed as percentage of the 
overall health facilities where the tracer essential item 
was available and/or functional. The functionality of 
equipment implies that the equipment was available, 
observed and functional at the PHC facility on the day 
of visit.

PHC facility service readiness is a composite measure. 
The overall readiness of a facility to provide services for 
all the selected NCDs was assessed by summing up the 
services readiness for each of the diseases. Readiness of 
a facility to provide services for a particular NCD was 
assessed across the following component domains: staff 
& training, basic equipment, diagnostics and essential 
medicines. Service readiness across each domain was 
assessed based on the availability of the necessary tracer 
items.

Service readiness or preparedness for prevention and 
management of a selected NCD across all health facili-
ties was the percentage of facilities providing the health 
service for the selected NCD using the tracer items on 
the day of the assessment. This was measured by assign-
ing score of 1 to each available tracer item in a particu-
lar component domain [29]. The mean score for each 
domain was expressed as percentage and computed by 
summing up the scores for the available tracer items in 
the domain divided by the number of tracer items per 
domain multiplied by 100 [29].

The facilities with percentage readiness score of 50% 
or more for each NCD were regarded as being prepared 
for implementation of essential NCD services; and those 
who have less than 50% were regarded as not prepared to 
implement essential NCD services.

Availability of health services for NCD (%) =
Availability of health services for NCD (%)

Total No of PHC facility surveyed
∗100%

Availability of essential item (%) =
No of PHC facilities where the tracer item is available

Total No of PHC facility surveyed
∗100%

Mean score of items in a domain for a NCD as percentage =
Total score of items in a domain

Number of items in a domain
∗100%

Mean score of items in all domains for a NCD as percentage =

Total score of items in all domains

Total number of items in all domains
∗100%
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Data analysis
Data collected were field-edited so as to ensure all the 
required items were appropriately answered. Data were 
entered into spread sheet using Epidata software version 
3.1 and analysed using STATA statistical software version 
15. Descriptive statistics were carried out and bivariate 
analysis using Chi-square test (or Fisher exact test where 
applicable) was used for comparison of categorical vari-
ables. The level of significance was determined at p < 0.05.

Results
Table 1 shows the background characteristics of the PHC 
facilities related to NCD services and availability of NCD 
services (prevention, diagnosis and/or management) in 
the rural and urban PHC facilities. The proportion of 
PHC facilities 26 (78.8%) in the rural LGAs that offered 
outpatient and maternity inpatients services only was 
slightly higher than the proportion of PHC facilities 25 
(75.6%) in the urban LGAs. Almost nine out of ten PHC 
facilities in both location areas did not have any specific 

program for prevention and control of common NCDs. 
The proportion of PHC facilities 23 (69.7%) in rural LGAs 
offering hypertension services was higher than the pro-
portion of PHC facilities 20 (60.6%) in the urban LGAs. 
The difference was not statistically significant (p = 0.438). 
On the contrary, the proportion of PHC facilities 13 
(39.4%) in urban LGAs offering diabetes mellitus (DM) 
services was higher than the proportion of PHC facilities 
11 (33.3%) in the rural LGAs. Only a few PHC facilities 
in both rural and urban LGAs offered chronic respiratory 
diseases (CRDs) essential services.

Table  2 shows the comparison of availability of basic 
equipment for selected NCDs in the PHC facilities in 
rural and urban LGAs. Stethoscope the most recorded 
basic equipment, was available in 31 (93.9%) of PHC facil-
ities in the rural LGAs and 32 (97.0%) in PHC facilities in 
urban LGAs. The manual blood pressure (BP) apparatus 
was available in PHC facilities in rural and urban LGAs 
in same proportions (84.8% / 84.8%). However, the pro-
portion of PHC facilities 11 (33.3%) in urban LGAs with 

Table 1  Background characteristics of PHC facilities related to NCD services and availability of NCD services (prevention, diagnosis 
and/or management)

+ Fischer’s exact test

NCD Non-communicable disease, PHC Primary health care

Characteristics of the PHC facilities Location (%) Statistics

Rural
(n = 33)

Urban
(n = 33)

χ2 P

Services offered by the PHC facility
  Outpatients only 2 (6.1) 2 (6.1) 0.34 0.95

  Outpatients and maternity inpatients 26 (78.8) 25 (75.6)

  Outpatient and other inpatient department 2 (6.1) 2 (6.1)

  Outpatient, maternity and other inpatient department 3 (9.1) 4 (12.2)

Population served by the PHC facility
  (Mean pop. and Std. deviation) 10,185 ± 5388 12,729 ± 6657

Availability of specific programmes for prevention and control of NCDs in PHC facilities
  Yes 4 (12.1) 4 (12.1) 0.02 0.96

  No 29 (87.9) 29 (87.9)

Availability of community activity to support NCD services at PHC facilities
  Yes 2 (6.1) 1 (3.0) 2.04 0.36

  No 26 (95.9) 30 (97.0)

Availability of NCD Services
  Hypertension 23 (69.7) 20 (60.6) 0.601 0.438

    Yes 10 (30.3) 13 (39.4)

    No

  Diabetes
    Yes 11 (33.3) 13 (39.4) 0.262 0.609

    No 22 (66.7) 20 (60.6)

  Chronic respiratory diseases
    Yes 2 (6.1) 2 (6.1) 0.000+ 1.000

    No 31 (93.9) 31 (93.9)
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digital BP apparatus was higher than the proportion of 
the PHC facilities 5 (12.1%) in the rural LGAs. The differ-
ence was not statistically significant (p = 0.184). The pro-
portion of PHC facilities 31 (94%) in the urban LGAs that 
have adult weighing scale was higher than the proportion 
of PHC facilities 29 (88%) in the rural LGAs. There was 
no statistically significant difference (p = 0.672). There 
are very few PHC facilities in both rural and urban LGAs 
with basic equipment (spirometer, peak flow meters, 
nebulizer and spacer for inhaler) for CRDs.

Table 3 shows the availability of basic diagnostic tests 
in PHC facilities in the rural and urban LGAs. Diagnos-
tic services including rapid diagnostic testing (RDTs) 
were available in 32 (97.0%) of PHC facilities in the urban 
LGAs and 31 (93.9%) of the PHC facilities in the rural 
LGAs. Glucometer was available in 15 (45.5%) of PHC 
facilities in the urban LGAs and 11 (33.3%) of the PHC 
facilities in the rural LGAs. Forty two percent of the PHC 
facilities in the urban LGAs had more protein dipstick 
test compared with 11 (33.3%) of PHC facilities in rural 
LGAs. Three percent of the PHC facilities in both urban 
and rural LGAs had available test for blood cholesterol. 
There was no test for serum creatinine in the PHC facili-
ties in rural LGAs unlike 2 (6.0%) of PHC facilities in the 
urban LGAs had available test for serum creatinine.

The proportion of glucometer that were functional 
is displayed in Fig.  1. Among the PHC facilities that 
have glucometers, the proportion of PHC facilities 14 
(93%) in the urban LGAs that have functional glucom-
eters was higher than the proportion of PHC facilities 
with the functional device 7 (63.6%) in the rural LGAs. 

This difference was not statistically significant (Fisher’s 
exact = 3.603; p = 0.128).

Table  4 shows comparison of availability of essen-
tial medicines for management of selected NCDs in 
PHC facilities in rural and urban LGAs. There was low 

Table 2  Availability of basic equipment needed for diagnosis and management of selected NCDs in PHC facilities in rural and urban 
LGAs

+ Fisher’s exact test

PHC- Primary health care

Basic equipment in PHC facilities Rural
n = 33 (%)

Urban
n = 33 (%)

Available Not available Available, Not available Statistics

χ2 P

Light source (flashlight acceptable) 13 (39.4) 20 (60.6) 8 (24.2) 25 (75.8) 1.746 0.186

Adult weighing scale 29 (87.9) 4 (12.1) 31 (93.9) 2 (6.06) 0.733+ 0.672

Measuring tape or height board /stadiometer 24 (72.7) 9 (27.3) 23 (69.7) 10 (30.3) 0.074 0.786

Thermometer 32 (97.0) 1 (3.0) 27 (81.8) 6 (18.2) 3.995+ 0.105

Stethoscope 31 (93.9) 2 (6.1) 32 (97.0) 1 (3.0) 0.349+ 1.000

Digital blood pressure apparatus 5 (12.1) 28 (84.9) 11 (33.3) 22 (66.7) 3.387 0.184

Manual blood pressure apparatus 28 (84.8) 5 (15.2) 28 (84.8) 5 (15.2) 0.000 1.000

Peak flow meters 1 (3.0) 32 (97.0) 2 (6.1) 31 (93.9) 0.349+ 1.000

Spirometers 0 (0.0) 33 (100.0) 2 (6.1) 31 (93.19) 2.063+ 0.492

Spacers for inhalers 0 (0.0) 33 (100.0) 1 (3.0) 32 (97.0) 1.015+ 1.000

Nebulizer 0 (0.0) 33 (100.0) 1 (3.0) 32 (97.0) 1.015+ 1.000

Table 3  Comparison of availability of basic diagnostics and 
supplies for diagnosis and management of selected NCDs in the 
laboratory or service area in the PHC facilities

a Fischer’s exact test

RDTs- Rapid diagnostic tests

Basic 
Diagnostics

Location (%) Statistics

Rural 
(n = 33)

Urban 
(n = 33)

χ2/ 
Fisher’s 
exact 
test p

Availability of diagnostic services including (RDTs)
  Yes 31 (93.9) 32 (97.0) 0.349a 1.000

  No 2 (6.1) 1 (3.0)

Availability of Glucometer
  Yes 11 (33.3) 15 (45.5) 1.015 0.314

  No 22 (66.7) 18 (54.5)

Availability of urine protein dipstick tests
  Yes 11 (33.3) 14 (42.4) 0.580 0.447

  No 22 (66.7) 19 (57.6)

Availability of urine glucose dipstick tests
  Yes 10 (30.3) 12 (36.4) 0.273 0.602

  No 23 (69.7) 21 (63.6)

Availability of blood cholesterol tests
  Yes 1 (3.0) 1 (3.0) 0.000a 1.000

  No 32 (97.0) 32 (97.0)
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availability of essential medicines in the PHC facilities in 
rural and urban LGAs to implement essential NCD inter-
ventions. Essential medicines for DM such as metformin, 
glibenclamide and insulin were not available in any of the 

PHC facilities in both rural and urban LGAs. Moduretic 
(amiloride & hydrochlorothiazide) tablet, the most 
recorded specific essential NCD medicines, was available 
in 5 (15.2%) of the PHC facilities in rural LGAs and none 

Fig. 1  Functionality of available glucometers in PHC facilities in the rural and urban areas

Table 4  Comparison of availability of essential medicines for management of selected NCDs in PHC facilities in rural and urban LGAs

a Chi square test
b Any diabetes mellitus medicine: Metformin, glibenclamide (daonil) and insulin
* Statistically significant at p value < 0.05

-Statistics not generated because comparison group is zero

Essential medicines in PHC facilities Rural
n = 33

Urban
n = 33

Statistics

Available Not available Available Not available Fisher’s exact test P

Essential medicines for hypertension
  Methyldopa (Aldomet) tab 3 (9.1) 30 (90.9) 0 (0.0) 33 (100.0) 3.143 0.238

  Lisinopril tab 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.015 1.000

  Nifedipine tab 3 (9.1) 30 (90.9) 1 (3.0) 32 (97.0) 1.065 0.613

  Propanolol tab 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.015 1.000

  Hydroclorothiazide tab 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.015 1.000

  Moduretic tab 5 (15.2) 28 (84.8) 0 (0.0) 33 (100.0) 5.410 0.053

Essential medicines for diabetes
  Any diabetes mellitus medicineb 0 (0.0) 33 (100.0) 0 (0.0) 33 (100.0) - -

Essential medicines for chronic respiratory diseases (CRD)
  Salbutamol (Ventolin) tab 2 (6.1) 31 (93.9) 0 (0.0) 33 (100.0) 2.063 0.492

  Sabutamol aerosol inhaler 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.015 1.000

  Beclomethasone aerosol inhaler 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.015 1.000

  Aminophylline inj amp, IV 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.015 1.000

  Prednisolone tab 3 (9.1) 30 (90.9) 2 (6.1) 31 (93.9) 0.216 1.000

  Hydrocortisone inj. amp., IV 2 (6.1) 31 (93.9) 3 (9.1) 30 (90.9) 0.216 1.000

Non-specific essential NCD medicines
  Acetylsalicylic acid (Vasoprin) tab 2 (6.1) 31 (93.9) 0 (0.0) 33 (100.0) 2.063 0.492

  Statins (Simva-or Atorvastatin) tab 0 (0.0) 33 (100.0) 0 (0.0) 33 (100.0) - -

  Paracetamol tab 13 (39.4) 20 (60.6) 5 (15.2) 28 (84.8) 4.889a 0.027*
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in the facilities in urban LGAs. The difference was not sta-
tistically significant. Essential medicines for CRDs such 
as salbutamol, beclomethasone and aminophylline drugs 
were found in not more than 2 (6.1%) of PHC facilities in 
the rural LGAs and none was available in the PHC facili-
ties in the urban LGAs. Hydrocortisone injections and 
prednisolone tab were available in not more than 3 (9.1%) 
of PHC facilities in both rural and urban LGAs. Acetyl-
salicylic acid (vasoprin), a first line anti-platelet, was avail-
able in 2 (6.1%) of the PHC facilities in the rural LGAs and 
none in the urban LGAs. Statins, essential anti-lipid med-
icines were not recorded in any PHC facility.

The preparedness of PHC facilities in the rural and 
urban LGAs to implement NCD essential interventions 
across the domains of staff training, basic equipment, 
diagnostics and essential medicines is shown in Table 5. 
The level of preparedness of PHC facilities in the rural 
and urban LGAs to implement essential NCD interven-
tions across the domains was low. More than 90% (≥ 30) 
of the PHC facilities in both rural and urban LGAs 
were not prepared to implement essential interventions 
for each NCD across the component domains of staff 

training and essential medicines. The PHC facilities were 
better prepared across basic equipment domain than 
others. Eighty-eight percent of the PHC facilities in rural 
LGAs and 27 (81.8%) in the urban LGAs were prepared 
concerning availability of basic equipment for hyperten-
sion essential interventions. However, this is different for 
chronic respiratory disease where only 2 (6.1%) of PHC 
facilities in both rural and urban LGAs were prepared 
concerning availability of basic equipment respectively.

In terms of preparedness of the PHC facilities to imple-
ment essential interventions across all the domains, only 
2 (6.1%) of the PHC facilities in rural LGAs and 1 (3%) 
in the urban LGAs were prepared for implementation 
of essential hypertension interventions; 3 (9.1%) of the 
PHC facilities in the urban LGAs and none in the rural 
LGAs was prepared for DM. There was no any PHC facil-
ity prepared for implementation of CRDs interventions 
in both rural and urban LGAs settings. Overall, across 
all component domains for the 3 selected NCDs, only 1 
(3.0%) of the PHC facilities in the rural LGAs and none in 
urban LGAs was prepared for implementation of essen-
tial interventions for the 3 selected NCDs.

Table 5  Preparedness of PHC facilities in the rural and urban LGAs to implement essential NCD interventions

a Chi square test

*Statistically significant at p value < 0.05

-statistics not generated because comparison group is zero 

NCDs- Non-communicable diseases

Preparedness of PHC facilities across 
the domain of tracer items

Location

Rural
n  = 33 (%)

Urban
n  = 33 (%)

Fischer’s exact 
test

P

Domain Prepared Not prepared Prepared Not prepared

Staff training
  Hypertension 0 (0.0) 33 (100.0) 2 (6.1) 31 (93.9) 2.835 0.092

  Diabetes 1 (3.0) 32 (97.0) 3 (9.1) 30 (90.9) 1.111 0.292

  Chronic resp. diseases 0 (0.0) 33 (100.0) 0 (0.00) 33 (100.0) - -

Basic equipment
  Hypertension 29 (87.9) 4 (12.1) 27 (81.8) 6 (18.2) 0.474 0.491

  Diabetes 26 (78.8) 7 (21.2) 29 (87.9) 4 (12.1) 0.992 0.319

  Chronic resp. diseases 2 (6.1) 31 (93.9) 2 (6.1) 31 (93.9) 0.000 1.000

Basic diagnostics
  Diabetes 7 (21.2) 26 (78.8) 12 (36.4) 21 (63.6) 1.848a 0.174

Essential medicines
  Hypertension 2 (6.1) 31 (93.9) 0 (0.0) 33 (100.0) 2.835 0.092

  Diabetes 0 (0.0) 33 (100.0) 0 (0.0) 33 (100.0) - -

  Chronic resp. diseases 2 (6.1) 31 (93.9) 1 (3.0) 32 (97.0) 0.356 0.551

Overall
  Hypertension 2 (6.1) 31 (93.9) 1 (3.0) 32 (97.0) 0.356 0.551

  Diabetes 0 (0.0) 33 (100.0) 3 (9.1) 30 (90.9) 4.302 0.038*

  Chronic resp. diseases 0 (0.0) 33 (100.0) 0 (0.0) 33 (100.0) - -

All 3 NCDs 1 (3.0) 32 (97.0) 0 (0.0) 33 (100.0) 1.402 0.236
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Discussion
The availability of basic technologies for diagnosis 
and management of selected NCDs in PHC facili-
ties in the rural and urban LGAs varied. In both rural 
and urban LGAs, manual blood pressure apparatus 
was available in about four-fifth of the PHC facilities. 
This was slightly higher than findings of a blood pres-
sure measurement device in three-quarters of rural 
and urban primary level health facilities in Tanzania 
in 2014 [23]. In contrast to our study, a manual blood 
pressure apparatus is expected to be available in every 
PHC facility, similar to what was reported by Pakhare 
et al [30] in India and another study conducted across 
8 LMICs by Mendis et al [19] where all the health facil-
ities surveyed had at least one functional sphygmoma-
nometer. Digital (automatic) blood pressure apparatus 
was available in one-third of PHC facilities in urban 
LGAs and twelve percent of PHC facilities in the rural 
LGAs. The availability of digital blood pressure appa-
ratus was higher in this present study than the find-
ing of one-tenth among selected health facilities across 
many LMICs where a study was conducted between 
2009 and 2011 [19]. Higher penetration of basic tech-
nology over the years in LMICs including Nigeria may 
account for the availability of digital sphygmomanom-
eter in higher proportion, especially in the urban LGAs 
in this present study.

The availability of basic diagnostic tests such as glu-
cometer was slightly higher in PHC facilities in urban 
LGAs than the rural LGAs. The availability of vari-
ous urine dipstick tests (glucose, protein and ketones), 
serum cholesterol and creatinine in PHC facilities was 
low in both the rural and urban LGAs. The low availabil-
ity of basic diagnostic tests was supported by the find-
ings from previous studies in many LMICs where major 
gaps in access to basic diagnostics had been reported [19, 
30–32]. The basic technologies for essential interventions 
for chronic respiratory diseases were not available in 
PHC facilities in the present study. Studies carried out in 
LMICs have reported low availability of necessary equip-
ment for control and management of chronic respiratory 
diseases and they focused on higher levels of care (sec-
ondary and tertiary) [33, 34].

The implication of these findings of inadequate avail-
ability of basic equipment and diagnostics for selected 
NCDs at the PHC facilities might include a hindrance 
to proper and timely screening services (individual and 
mass screening) for at risk populations at the PHC facili-
ties and within their communities. Prompt diagnosis and 
commencement of early treatment where necessary for 
those diagnosed with selected NCDs will also be ham-
pered. Also, due to inability to adequately recognize com-
plicated NCD conditions at the PHC facilities, instituting 

timely referral services for those who will require it might 
also be affected.

Equitable access to essential medicines remains one 
of the potent strategies to address the increasing burden 
of chronic non-communicable diseases especially in the 
LMICs [35]. The present study showed that availability of 
essential medicines for implementation of essential NCD 
interventions was very low in PHC facilities in the rural 
and urban LGAs. This was in contrast to other studies by 
Mendis et al [36] in Nigeria, Peck et al [23] in Tanzania, 
Pakhare et al [30] in India and Mendis et al [19] in a sur-
vey conducted in eight low- and middle-income coun-
tries where anti-hypertensive drugs were found in about 
half or more of the primary level health facilities sur-
veyed. Minh et al [37], reported that thiazide diuretic was 
among most commonly available essential NCD medi-
cines in primary level health facilities in Vietnam, similar 
to the finding in this present study where moduretic was 
the most available essential NCD medicine.

The essential medicines for diabetes were not avail-
able in any of the PHC facilities in both rural and urban 
LGAs. This was supported by the report of non-availa-
bility of anti-diabetics- insulin in any PHC facility in 4 of 
the 8 LIMCs where survey was conducted [19]. In con-
trast, many studies in literature have reported availabil-
ity of oral anti-diabetic drugs to varying degree [19, 23]. 
Pakhare et  al [30] in India reported that first line drug 
(metformin) for management of diabetes mellitus was 
available in more than two-thirds of all the PHC facilities 
surveyed. Other drugs used in management of diabetes 
mellitus (other oral drugs and insulin) were less available 
than metformin [30].

Essential medicines used in management of chronic 
respiratory diseases such as salbutamol, beclomethasone 
and aminophylline were found in very few PHC facilities 
in the rural LGAs and none in the urban LGAs. This was 
in contrast with the findings from 2012 Tanzania Service 
Availability and Readiness Assessment (SARA) where 
salbutamol and beclomethasone inhalers were recorded 
in about one-quarter and fourteen percent of health 
facilities in the rural areas respectively and about half 
and fifteen percent in the urban areas respectively [31]. 
Hydrocortisone injections and prednisolone tablets were 
recorded in less than one tenth of PHC facilities in both 
rural and urban LGAs. This was slightly lower than the 
findings of about one-quarter and two-third of the health 
facilities in the rural and urban areas respectively in the 
Tanzania survey [31].

The low availability of essential medicines for imple-
mentation of essential NCD interventions in the PHC 
facilities in rural and urban LGAs of Osun state might 
be as a result of poor government support for the PHC 
system. The findings of low availability of essential NCD 
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medicines in PHC facilities and giving prescriptions to 
patients to buy at unregulated drug stores pose risk to 
the health of people with selected NCDs as it might cause 
poor adherence to medication and care, lack of confi-
dence in the health system and lead to seeking alternative 
care with attendant untoward consequences.

In this present study, the level of preparedness of PHC 
facilities in the rural and urban LGAs to implement 
essential NCD interventions across the four component 
domains of service preparedness was very low. This was 
similar to findings in several studies in many low resource 
countries which reported that the PHC systems were not 
adequately prepared to cope with the rising burden of 
major NCDs in their countries [23, 30, 38–41]. A study 
that used secondary data from the Tanzanian national 
service provision survey reported that only 28% of health 
centres and dispensaries were prepared for the outpatient 
primary care of hypertension [39]. The findings from the 
Tanzanian study had a higher level of preparedness than 
what was found in this present study because it focused 
on hypertension only.

In our study, using 50% availability of the tracer essen-
tial medicines, basic technologies and staff training for 
the three NCDs, only 1 (3.0%) of the PHC facilities in 
the rural LGAs and none in urban LGAs were prepared 
on implementation of essential NCD interventions. The 
PHC facilities in rural and urban LGAs in this present 
study were far from the target of WHO Global Action 
Plan, an 80% availability of the affordable basic technolo-
gies and essential medicines (including generics) required 
to treat major non-communicable diseases in both public 
and private facilities [15]. This target is to be achieved 
by 2025 [15]. For future studies, the authors recommend 
80%  availability cut-off, in line with the relevant targets 
of WHO Global NCD Plan.

The PHC facilities in both rural and urban LGAs were 
least prepared in terms of availability of essential medi-
cines followed by the staff training domain and then basic 
diagnostics domain. The PHC facilities in both LGA set-
tings were only better prepared in terms of availability of 
basic equipment for hypertension and diabetes mellitus 
but not prepared for chronic respiratory diseases. A sim-
ilar finding was reported by Pakhare et al [30] where the 
top three domains (essential medicines, staff training and 
basic diagnostics) reported in our study were found to be 
major domains where primary care facilities were less pre-
pared for hypertension and other cardiovascular disease 
services [30]. The study reported availability of necessary 
items was least in diagnostic services, human resource 
domain and followed by essential drugs, and reported bet-
ter in domains of equipment and point-of-care supply [30].

The very low level of preparedness of PHC facilities in 
the rural and urban LGAs to implement essential NCD 

interventions reported in our study may limit the capac-
ity of PHC facilities to contribute significantly to the con-
trol and management of selected NCDs among people in 
communities where they live and work. This will ham-
per health promotion and preventive activities such as 
screening for NCDs among at risk populations, and using 
essential NCD medicines to control non-complicated 
hypertension, DM and chronic respiratory diseases such 
as asthma.

This present study made an important contribution 
to the assessment of health facility survey on prepared-
ness for essential NCD interventions. While few previ-
ous studies determined preparedness [23, 39] or capacity 
[19] of primary level health facilities to offer essential 
services for selected NCDs on individual basis and only 
across each component domain, this study, in addition, 
established an overall level of preparedness across all the 
domains combined for the three selected NCDs. This is a 
major strength of our study.

Limitation of the study
This study has few limitations. The self-reported nature 
of the responses might introduce bias. This was mini-
mized by assuring the respondents of absolute confiden-
tiality. The direct observation of the items in the facilities 
also helped to reduce bias on the availability of basic 
equipment, diagnostics, and essential medicines.

Conclusion
The availability of basic diagnostics and essential medi-
cines in PHC facilities in the rural and urban LGAs for 
essential NCD interventions is low. The basic equipment 
for diagnosis and management of hypertension were 
available in most PHC facilities, but those for chronic 
respiratory diseases were not available in the PHC facili-
ties in both rural and urban LGAs settings. Availability of 
basic diagnostic tests in PHC facilities was slightly higher 
in urban LGAs than the rural LGAs. Essential medicines 
for treatment and control of selected NCDs were barely 
available in the PHC facilities in both rural and urban 
LGAs. Only few PHC facilities had antihypertensives 
and drugs for CRDs, while none had essential drugs for 
DM. Majority of the PHC facilities in rural and urban 
LGAs were not prepared for implementation of essential 
NCD interventions. The PHC facilities in both rural and 
urban settings were least prepared in terms of availability 
of essential medicines followed by the staff training and 
then basic diagnostics.

Recommendations
We thus recommend that the state government should 
strengthen the PHC system by providing needed 
essential medicines, basic diagnostics, equipment and 
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training of clinical health care workers for implemen-
tation of essential NCD interventions in the state. The 
SPHCDB and heads of PHC facilities should set up 
mechanisms such as Drug and Supply Revolving Fund, 
etc. to prevent stock out of basic diagnostic dipsticks, 
glucometer strips, and essential medicines. This will 
help to ensure continuous delivery of effective essen-
tial NCD interventions to the people. For further 
study, this study should be replicated to determine 
level of preparedness of PHC facilities on implemen-
tation of essential NCD interventions across states 
in various regions of Nigeria. The study design and 
methodology could also be adapted to assess level 
of preparedness of other health care levels (second-
ary and tertiary), public and private health facilities 
on implementation of essential NCDs intervention 
in Osun State and other parts of the country. This 
will guide health system strengthening to improve 
response to the increasing burden of NCDs in the 
state and the country at large.

Abbreviations
BP	� Blood pressure
CRD	� Chronic respiratory diseases
CVD	� Cardiovascular disease
DM	� Diabetes mellitus
IECs	� Information education and communication
LGA	� Local Government Area
LMICs	� Low- and middle-income countries
MOH	� Medical Officer of Health
NCD	� Non-communicable Disease
PHC	� Primary Health Care
SARA​	� WHO Service Availability and Readiness Assessment
WHO	� World Health Organization
WHO PEN	� WHO Package of Essential Non-communicable Disease 

Interventions

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​023-​09138-8.

Additional file 1: Appendix I. Tracer Items and Domains for PHC Facility 
NCD Service Readiness Assessment. Appendix 2. Comparison of avail-
ability of trained staff, IEC materials and guidelines in rural and urban 
PHCfacilities for implementation of essential NCD interventions.

Acknowledgements
The authors are grateful to the heads of PHC facilities where the study was 
conducted for their patience and cooperation.

Authors’ contributions
A.F.A. was the lead author, conceived the study, contributed to the study 
methodology, data management and analysis, and drafted the initial manu-
script. O.A.E. was the supervisor, who contributed to the conceptualization 
and methodology of the study, and revised the manuscript for the intellectual 
content. O.A. contributed to the study methodology, data management and 
analysis, and revised the manuscript for the intellectual content. Both T.O.O. 
and O.T.E. contributed to the study methodology and revised the manuscript 
for the intellectual content. All authors gave their final approval for the version 
to be published and agreed to be accountable for all aspects of the study.

Funding
The research work was self-sponsored as authors received no specific grant or 
any funding support from agency in the public, commercial or not-for-profit 
sectors.

Availability of data and materials
Datasets supporting the findings of this study are available from the cor-
responding author, A.F.A, on request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from Health Research and Ethics Committee, 
Ministry of Health, Osun State (OSHREC/PRS/569 T/127) prior to commence-
ment of the study. Permission to carry out the study was gotten from the 
Executive Secretary, Osun State Primary Health Care Development Board 
(OSPHCDB) and the Secretary of Primary Health Care Development Authorities 
of the selected LGAs. Written informed consent was taken from each partici-
pant after adequate information was provided on the objectives of the study, 
the risk and benefits. Participation of respondents was voluntary; confiden-
tiality and data security were assured. All methods during the survey were 
performed in accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Community Medicine, Faculty of Clincal Sciences, Ekiti State 
University, Ado Ekiti, Ekiti State, Nigeria. 2 Department of Community Health, 
Obafemi Awolowo University, Ile Ife, Osun State, Nigeria. 

Received: 25 September 2022   Accepted: 1 February 2023

References
	1.	 Mathers CD, Loncar D. Projections of Global Mortality and Burden of 

Disease from 2002 to 2030. PLoS Med. 2006;3(11):e442.
	2.	 United Nations. Political declaration of the High-levelMeeting of the 

General Assembly on the Prevention and Control of Noncommunicable 
Diseases. New York: United Nations; 2011.

	3.	 Beaglehole R, Bonita R, Horton R, Adams C, Alleyne G, Asaria P, et al. 
Priority actions for the non-communicable disease crisis. The Lancet. 
2011;377(9775):1438–47.

	4.	 World Health Organization. Noncommunicable diseases: Fact sheet. 
2022. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​nonco​mmuni​
cable-​disea​ses.

	5.	 World Health Organization. Noncommunicable diseases country profiles 
2018. World Health Organization, 2018.  https://​apps.​who.​int/​iris/​handle/​
10665/​274512. 

	6.	 Ekpenyong CE, Udokang NE, Akpan EE, Samson TK. Double Burden, 
Non-Communicable Diseases And Risk Factors Evaluation In Sub-Saharan 
Africa: The Nigerian Experience. European Journal of Sustainable Devel-
opment. 2012;1(2):249–70.

	7.	 Ogah OS, MOO, Onyeonoro UU, Chukwuonye II, Ukegbu AU, Akhimien 
MO, Okpechi IG. Cardiovascular risk factors and non-communicable 
diseases in Abia state, Nigeria: report of a communitybased survey. Int J 
Med Biomed Res. 2013;2(1):57–68.

	8.	 Okesina AB, Oparinde DP, Akindoyin KA, Erasmus RT. Prevalence of some 
risk factors of coronary heart disease in a rural Nigerian population. East 
Afr Med J. 1999;76(4):212–6.

	9.	 Opadijo OG, Akande AA, Jimoh AK. Prevalence of coronary heart disease 
risk factors in Nigerians with systemic hypertension. Afr J Med Med Sci. 
2004;33(2):121–5.

	10.	 Sani MU, Wahab KW, Yusuf BO, Gbadamosi M, Johnson OV, Gbadamosi 
A. Modifiable cardiovascular risk factors among apparently healthy 

https://doi.org/10.1186/s12913-023-09138-8
https://doi.org/10.1186/s12913-023-09138-8
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://apps.who.int/iris/handle/10665/274512
https://apps.who.int/iris/handle/10665/274512


Page 12 of 12Akinwumi et al. BMC Health Services Research           (2023) 23:154 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

adult Nigerian population - a cross sectional study. BMC Res Notes. 
2010;3(1):1–7.

	11.	 Tagurum YO, Okoh OE, Inalegwu E, Ozoilo JU, Banwat ME, Zoakah 
AI. Non-communicable diseases: Prevalence and risk factors among 
adults in a rural community in Plateau State. Nige Int J Biomed Res. 
2015;6(04):228–34.

	12.	 Oladapo OO, Salako L, Sodiq O, Shoyinka K, Adedapo K, Falase AO. A 
prevalence of cardiometabolic risk factors among a rural Yoruba south-
western Nigerian population: a population-based survey Cardiovasc. J 
Afr. 2009;21(1):26–31.

	13.	 Di Cesare M, Khang Y-H, Asaria P, Blakely T, Cowan MJ, Farzadfar F, et al. 
Inequalities in non-communicable diseases and effective responses. 
Lancet. 2013;381(9866):585–97.

	14.	 Adeyi O, Smith O, Robles S. Public Policy and the Challenge of Chronic 
Noncommunicable Diseases. Washington, DC: World Bank; 2007.

	15.	 World Health Organization. Global Action Plan for the Prevention and 
Control of Noncommunicable Diseases 2013–2020. Geneva: Switzerland 
World Health Organization; 2013.

	16.	 World Health Organization. Package of Essential Noncommunicable 
Disease Interventions for Primary Health Care in Low-Resource Settings. 
Geneva, Switzerland: World Health Organization; 2010.

	17.	 Federal Ministry of Health. Overview of Non-communicable Dieases in 
Nigeria. Abuja, Nigeria 2011.

	18.	 Federal Ministry of Health. National Strategic Plan of Action on Preven-
tion and Control of Non-Communicable Diseases. Abuja, Nigeria Non-
Communicable Disease Division, Federal Ministry of Health; 2015. https://​
www.​medbox.​org/​docum​ent/​niger​ia-​natio​nal-​strat​egic-​plan-​of-​action-​
on-​preve​ntion-​and-​contr​ol-​of-​non-​commu​nicab​le-​disea​ses

	19.	 Mendis S, Al Bashir I, Dissanayake L, Varghese C, Fadhil I, Marhe E, et al. 
Gaps in capacity in primary care in low-resource settings for imple-
mentation of essential noncommunicable disease interventions. Int J 
Hypertens. 2012;2012:Article ID 584041. https://​doi.​org/​10.​1155/​2012/​
58404​12012.

	20.	 World Health Organization. The world health report: health systems 
financing: the path to universal coverage. 2010. https://​apps.​who.​int/​iris/​
handle/​10665/​44371.

	21.	 World Health Organization. The World Health Report 2008: Primary health 
care (now more than ever). 2008. https://​apps.​who.​int/​iris/​handle/​10665/​
43949.

	22.	 De Maeseneer J, Willems S, De Sutter A, Van de Geuchte I, Billings M. 
Primary health care as a strategy for achieving equitable care: a literature 
review commissioned by the Health Systems Knowledge Network. 2007. 
https://​biblio.​ugent.​be/​publi​cation/​396406.

	23.	 Peck R, Mghamba J, Vanobberghen F, Kavishe B, Rugarabamu V, Smeeth 
L, et al. Preparedness of Tanzanian health facilities for outpatient primary 
care of hypertension and diabetes: a cross-sectional survey. Lancet Glob 
Health. 2014;2(5):e285–92.

	24.	 European Union, UNICEF, Federal Government of Nigeria. Water Supply 
and sanitation Sector Reform Program - Overview of Osun State. Abuja. 
2007.

	25.	 National Population Commission. Annual population projection esti-
mates 2021. Osun State Office, Oshgbo. 2021.

	26.	 State Ministry of Health Osogbo. Osun State Health Facilities Inventory. In: 
Health Planning Research and Statistics Department, ed. Oshogbo 2009.

	27.	 Osun State Government. Program Document Between The Government 
Of Osun State And The United Nations Population Fund. In: Central 
Economic Planning Office, ed. Vol 28. Oshogbo. 2003.

	28.	 Taofeek I. Research methodology and dissertation writing for health and 
allied health professionals. 1 ed. Abuja: Cress Global Link limited; 2009. 
70-75.

	29.	 Service Availability and Readiness Assessment (SARA) 2013. http://​www.​
who.​int/​healt​hinfo/​syste​ms/​sara_​indic​ators_​quest​ionna​ire/​en/. Accessed 
9 Oct 2015.

	30.	 Abhijit P, Sanjeev K, Swati G, Rajnish J. Assessment of primary care 
facilities for cardiovascular disease preparedness in Madhya Pradesh, 
India. BMC Health Serv Res. 2015;15(408). https://​doi.​org/​10.​1186/​
s12913-​015-​1075-x.

	31.	 Tanzania Ministry of Health and Social Welfare. Tanzania - Service Avail-
ability and Readiness Assessment (SARA) 2012. Ifakara Health Institute, 
Dar es Salaam;2013. https://​afaho​bckps​torag​eacco​unt.​blob.​core.​windo​
ws.​net/​afaho​bckpc​ontai​ner/​produ​ction/​files/​SARA_​Full_​final_​report.​pdf.

	32.	 Musinguzi G, Bastiaens H, Wanyenze RK, Mukose A, Nuwaha F. Capacity 
of Health Facilities to Manage Hypertension in Mukono and Buikwe 
Districts in Uganda: Challenges and Recommendations. PLoS ONE. 
2015;10(11):e0142312.

	33.	 Obaseki D, Adeniyi B, Kolawole T, Onyedum C, Erhabor G. Gaps in Capac-
ity for Respiratory Care in Developing Countries. Nigeria as a Case Study. 
Ann Am Thorac Soc. 2015;12(4):591–598.

	34.	 Desalu OO, Onyedum CC, Iseh KR, Salawu FK, Salami AK. Asthma in Nige-
ria: Are the facilities and resources available to support internationally 
endorsed standards of care? Health Policy. 2011;99(3):250–4.

	35.	 Abegunde D. Essential Medicines for Non-Communicable Diseases 
(NCDs). Geneva: World Health Organization; 2011.

	36.	 Mendis S, Abegunde D, Oladapo O, Celletti F, Nordet P. Barriers to man-
agement of cardiovascular risk in a low-resource setting using hyperten-
sion as an entry point. J Hypertens. 2004;22(1):59–64.

	37.	 Van Minh H, Do YK, Bautista MAC, Tuan AT. Describing the primary 
care system capacity for the prevention and management of non-
communicable diseases in rural Vietnam. Int J Health Plann Manage. 
2014;29(2):e159–73.

	38.	 Katende D, Mutungi G, Baisley K, Biraro S, Ikoona E, Peck R, et al. Readiness 
of Ugandan health services for the management of outpatients with 
chronic diseases. Tropical Med Int Health. 2015;20(10):1385–95.

	39.	 Bintabara D, Mpondo BCT. Preparedness of lower-level health 
facilities and the associated factors for the outpatient primary care of 
hypertension: Evidence from Tanzanian national survey. PLoS ONE. 
2018;13(2):e0192942.

	40.	 Elias MA, Pati MK, Aivalli P, Srinath B, Munegowda C, Shroff ZC, et al. Pre-
paredness for delivering non-communicable disease services in primary 
care: access to medicines for diabetes and hypertension in a district in 
south India. BMJ Glob Health. 2018;2(Suppl 3):e000519.

	41.	 Kapongo RY, Lulebo AM, Mafuta EM, Mutombo PB, Dimbelolo JCM, Bieleli 
IE. Assessment of health service delivery capacities, health providers’ 
knowledge and practices related to type 2 diabetes care in Kinshasa 
primary healthcare network facilities, Democratic Republic of the Congo. 
BMC Health Serv Res. 2015;15(1):9.

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

https://www.medbox.org/document/nigeria-national-strategic-plan-of-action-on-prevention-and-control-of-non-communicable-diseases
https://www.medbox.org/document/nigeria-national-strategic-plan-of-action-on-prevention-and-control-of-non-communicable-diseases
https://www.medbox.org/document/nigeria-national-strategic-plan-of-action-on-prevention-and-control-of-non-communicable-diseases
https://doi.org/10.1155/2012/5840412012
https://doi.org/10.1155/2012/5840412012
https://apps.who.int/iris/handle/10665/44371
https://apps.who.int/iris/handle/10665/44371
https://apps.who.int/iris/handle/10665/43949
https://apps.who.int/iris/handle/10665/43949
https://biblio.ugent.be/publication/396406
http://www.who.int/healthinfo/systems/sara_indicators_questionnaire/en/
http://www.who.int/healthinfo/systems/sara_indicators_questionnaire/en/
https://doi.org/10.1186/s12913-015-1075-x
https://doi.org/10.1186/s12913-015-1075-x
https://afahobckpstorageaccount.blob.core.windows.net/afahobckpcontainer/production/files/SARA_Full_final_report.pdf
https://afahobckpstorageaccount.blob.core.windows.net/afahobckpcontainer/production/files/SARA_Full_final_report.pdf

	Preparedness of primary health care facilities on implementation of essential non-communicable disease interventions in Osun State South-West Nigeria: a rural–urban comparative study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study setting
	Study design
	Study population
	Sample size estimation
	Sampling techniques
	Data collection tools
	Pre-testing of research instrument
	Data collection procedure
	Outcomes variables and scoring
	Data analysis

	Results
	Discussion
	Limitation of the study

	Conclusion
	Recommendations

	Acknowledgements
	References


