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Abstract

Background The rapid rise of non-communicable diseases (NCDs) has become a significant public health concern in
Bangladesh. This study assesses the readiness of primary healthcare facilities to manage the following NCDs: diabetes
mellitus (DM), cervical cancer, chronic respiratory diseases (CRIs), and cardiovascular diseases (CVDs).

Methods A cross-sectional survey was conducted between May 2021 and October 2021 among 126 public and pri-
vate primary healthcare facilities (nine Upazila health complexes (UHCs), 36 union-level facilities (ULFs), 53 community
clinics (CCs), and 28 private hospitals/clinics). The NCD-specific service readiness was assessed using the World Health
Organization’s (WHO) Service Availability and Readiness Assessment (SARA) reference manual. The facilities' readiness
was assessed using the following four domains: guidelines and staff, basic equipment, diagnostic facility, and essential
medicine. The mean readiness index (RI) score for each domain was calculated. Facilities with Rl scores of above 70%
were considered ready’to manage NCDs.

Results The general services availability ranged between 47% for CCs and 83% for UHCs and the guidelines and
staff accessibility were the highest for DM in the UHCs (72%); however, cervical cancer services were unavailable in
the ULFs and CCs. The availability of basic equipment was the highest for cervical cancer (100%) in the UHCs and the
lowest for DM (24%) in the ULFs. The essential medicine for CRI was 100% in both UHCs and ULFs compared to 25%
in private facilities. The diagnostic capacity for CVD and essential medicine for cervical cancer was unavailable at all
levels of public and private healthcare facilities. The overall mean Rl for each of the four NCDs was below the cut-off
value of 70%, with the highest (65%) for CRI in UHCs but unavailable for cervical cancer in CCs.

Conclusion All levels of primary healthcare facilities are currently not ready to manage NCDs. The notable deficits
were the shortage of trained staff and guidelines, diagnostic facilities, and essential medicine. This study recommends
increasing service availability to address the rising burden of NCDs at primary healthcare levels in Bangladesh.

Keywords Bangladesh, Health system, Non-communicable diseases, Primary healthcare facilities, Service Availability
and Readiness Assessment, WHO SARA

Background
Non-communicable diseases (NCDs) have become the
leading cause of morbidity and mortality worldwide
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will reach 52 million by 2030 [3]. In acknowledgment of
the pace of the increasing burden of NCDs, the World
Health Organization (WHO) formulated the Global
Action Plan (2013-2020) for the prevention and con-
trol of NCDs [4]. One of the key features of this global
roadmap is to strengthen and refocus the health sys-
tem to manage the four NCDs, namely diabetes melli-
tus (DM), cancer, chronic respiratory diseases (CRIs),
and cardiovascular diseases (CVDs) by accelerating the
provision of equitable and affordable access to service
and care [5, 6]. Many countries across the globe have
endorsed this strategy and subsequently designed a set
of actions in line with their national goals and/or policy
priorities to facilitate the provision of NCDs in primary
healthcare settings [7-10]. Several studies were con-
ducted to assess the readiness of healthcare facilities
in terms of the availability of various components (e.g.,
infrastructure, workforce, logistics and supplies, guide-
lines, and protocols) at different healthcare levels (e.g.,
primary, secondary, tertiary) [11-15].

Despite the substantial progress in overall health out-
comes over the past decades, NCDs have become a
severe public health concern in Bangladesh [16-18].
According to the latest data, the estimated number of
deaths from NCDs was 67% of the total deaths in 2016,
which shared approximately 64% of the disease burden
in the country [19]. Currently, NCDs present substan-
tial challenges to the country’s resource-constrained
healthcare system. The burden of NCDs is projected to
be intensified in the future due to the increasing elderly
population, rapid urbanization, and lifestyle factors such
as tobacco use, alcohol consumption, physical inactivity,
and unhealthy diets [20, 21]. Additionally, insufficient
healthcare facilities and infrastructure and the shortage
of trained healthcare staff will likely exacerbate the bur-
den of NCDs, which will result in remarkable pressure on
the healthcare system [22, 23].

The Government of Bangladesh has adopted several
strategies and action plans [16, 24] to strengthen the
primary healthcare system to address the rising burden
of NCDs [25, 26] by introducing community-based and
facility-led NCDs management initiatives [27]. To facili-
tate better NCDs services, the World Health Organiza-
tion Package of Essential Noncommunicable Disease
Interventions for Primary Health Care (WHO-PEN)
was adopted [8]. In Bangladesh, the role of the primary
healthcare system is key to addressing the rising bur-
den of NCDs because of its nationwide infrastructure,
broader service coverage, and cost-effective interven-
tions. Approximately 70% of the population in Bang-
ladesh relies on the primary healthcare system to seek
treatment and care [28]. Therefore, precise informa-
tion about the capacity and limitations of the primary
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healthcare facilities to deliver NCDs services is essential
for effective responses to the NCD epidemic. Recently,
a few studies focused on the general and/or disease-
specific service availability and readiness of the primary
healthcare systems [29-31]. Nonetheless, no studies col-
lectively reported the healthcare facility readiness for
all four NCDs (DM, cervical cancer, CRI, and CVD) as
prioritized by the WHO. Earlier studies reported com-
bined healthcare facilities’ readiness at primary, second-
ary, and tertiary levels and/or focused on one or two
NCDs [29, 30, 32]. However, a holistic analysis of all
four WHO-prioritized NCDs at the primary healthcare
level in Bangladesh is still a research priority [31, 32].
‘It is worth mentioning that Bangladesh has a pluralis-
tic health system where a wide range of providers are
performing a mixed system of medical practices under
the Ministry of Health and Family Welfare from tertiary
to primary levels [33]. According to the administrative
structures, the country is divided into eight divisions
(few districts comprise a division), 64 districts (few sub-
districts consist of a district), 490 sub-districts which is
locally known as Upazila (several Union Parishad consist
of a sub-district), 4553 Union Parishad (several wards
consist of a Union Parishad), 40,977 wards (few villages
consist of a Ward), and 87,310 villages [34]. The primary
healthcare system is established at the sub-district level
where a range of public and privately-operated health-
care facilities are functioning. Upazila health complex
(UHCQ) is the first-level public hospital mostly located
in the headquarter of the sub-district which provides
promotive, preventive, curative, and rehabilitative care.
Union-level facilities consisting of 'Union health and
family welfare centers (UHFWC);, 'rural health center
(RHD)’ and "Union sub-center’ are set up at the Union
level (several villages consist of a Union which is the
lowest administrative unit) which provide outpatient
promotive, and preventive care. Community Clinic (CC)
is the lowest level of static healthcare facilities located at
the village/wards level which provide outpatients pro-
motive, preventive care. The private facilities (for-profit)
at the Upazila level are mostly focused on curative care;
while, the NGO facilities (not-for-profit) are focused on
basic primary healthcare [33]. Thus, this study aimed
to assess the availability and readiness for WHO-pri-
oritized NCDs in primary healthcare systems in Bang-
ladesh. This study will supplement the information gap,
which will help to guide the NCD management efforts in
the primary healthcare systems in the country.

Methodology

Study design and settings

This was a cross-sectional study of primary healthcare
facilities conducted between May and October 2021.
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Data was collected on the availability of a set of items that
are required for NCDs services at the primary healthcare
facilities including guidelines and staff, basic equipment,
diagnostic facility, and essential medicines. The readiness
of the healthcare facilities was assessed for the following
NCDs: cervical cancer, CRIs, CVDs, and DM. The spe-
cific NCDs were defined according to the diagnosis of the
healthcare providers of the respective healthcare facili-
ties. Although the National Cancer Control Strategy and
Plan of Action 2009-2015, focused on the prevention
and management of commonly prevalent cancer types
(e.g., breast, colorectal, esophagus, lung, cervix, lips and
oral cavity, etc.), the provision of all these cancers are not
available in the primary healthcare level in Bangladesh
[35, 36]. Cervical cancer has been gradually increasing
over the past years and now is the second most preva-
lent among women in Bangladesh and subsequently
gained greater public health response [37]. The National
Cervical Cancer Control Program (2017-22) guideline
expanded the provision of cervical cancer services at the
primary healthcare level [38]. Considering the scope of
services provision, prevalence, health burden, and public
health response, this study addressed only cervical cancer
readiness [38, 39].

Study sample and sampling technique

The sample size was calculated using the following for-
mula: (Z>*P*d%)/(V**P) provided by the Monitoring and
Evaluation to ASsess and Use REsults Evaluation (MEAS-
URE) as a sampling manual for the facility surveys [40].
The anticipated proportion of the healthcare facili-
ties, with the attribute of interest P=50%, design effect
d=1.2, and the relative variance (V?) as the square of the
relative error taken as 20%, as used by a previous study
[41]. This calculation yielded the minimum required sam-
ple size of 115 healthcare facilities. Anticipating a 10%
non-response rate, we surveyed 126 healthcare facilities.
The sample was selected by a multi-stage stratified ran-
dom sampling technique. Bangladesh is divided into eight
administrative divisions [42]. Each division is further
divided into several districts, and each district consists
of several sub-districts locally known as upazila. Public
healthcare facilities are established under administrative
units and operate in the following three levels: primary,
secondary, and tertiary [43]. The primary care facilities
include the Upazila Health Complex (UHC) at the head-
quarters of a sub-district, union sub-center (USC)/union
health center (UHC), family welfare center (FWC) at the
union level (hereafter referred to as ‘ULF’ to mean all
healthcare facilities at the union level), and community
clinic (CC) at the ward level [33]. Along with the public
facilities, private and NGO-operated (hereafter referred
to as ‘private facilities’) health facilities function within
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the sub-districts. The total number of healthcare facilities
and related information was collected from the Facility
Registry database of the Directorate General of Health
Services [44]. This study covered 126 healthcare facili-
ties from the following administrative districts of Bangla-
desh: Cumilla, Jhenaidah, Rajshahi, and Sylhet. Using an
electronic structured questionnaire (REDCap), the facil-
ity head or management staff member was face-to-face
interviewed to collect data.

Inclusion/exclusion criteria

The health facilities were included based on the follow-
ing criteria: [1] facilities located at sub-districts level, and
(2) facilities providing an NCDs-related service (preven-
tion or management). The facilities were excluded based
on the following criteria: (1) did not meet the inclusion
criteria; (2) facilities that had less than six months of ser-
vice; (3) facilities that provided specialized services at the
sub-district level (i.e., a tuberculosis clinic); (4) healthcare
facilities that had been temporarily established to address
the emergency residents (i.e., camp hospitals).

Data collection team and training

Eight interviewers with a Bachelor of Medicine, Surgery,
or Anthropology were involved in the data collection
process. Before the interviews, one week of training cov-
ering the topic of data collection instruments, filling in
the electronic questionnaire, and obtaining information
from medical records and data entry into the RedCap
software was provided [45]. Additionally, the training
focused on the contents of the questionnaire, building
rapport, moderating interviews and discussions, taking
notes, approaching and inviting interview questions, the
organization and function of the primary healthcare sys-
tem, NCD service delivery package, effective communi-
cation with the facility head, and scheduling interviews
that enhanced efficiency in the quality data collection.
The questionnaire had the following three modules: facil-
ity identification, general service availability, and disease-
specific readiness. The questionnaire was developed in
plain English and then translated into Bengali (the local
language). The Bengali version was again translated into
English to check the consistency of meaning between ver-
sions. The pretest for the questionnaire was conducted,
and the necessary feedback was accommodated in the
final version. The interview was conducted in Bengali.

Participants’ consent

Written informed consent was obtained from human
participants. Beginning of the interview, the data col-
lectors informed the participants (e.g. the facility head/
management staff) about the purpose of the study. Then
the Explanatory Statement was provided by the data
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collectors to the participants and allowed them to read
and ask questions. Upon their agreement to participate,
participants were required to read and sign a consent
form. The consent form explained the purpose of the
study, the freedom to participate, and how participants’
information would be used while maintaining their indi-
vidual/facility information confidential.

Quality assurance of data collection

To ensure the quality of data collection, the procedure
was monitored by the first author throughout the survey.
A random consistency check for approximately 5% of the
interviewed questionnaires was done by the investiga-
tors. Regular group discussions and follow-up meetings
were conducted with data collection teams to discuss and
share the experience, challenges, and overcoming strate-
gies in conducting interviews. Supportive supervision
was provided to the data collectors as required.

Data collection instrument

Data was collected using a facility survey tool that was
developed based on the WHO’s service availability and
readiness assessment (SARA) manual (WHO-SARA)
[46]. The WHO-SARA tool was designed to generate a
set of indicators to determine whether the facilities meet
the standardized requirements of general or specific ser-
vices with reliable quality. This tool offers indicators to
monitor and assess several standardized items, including
human resources, basic equipment, supplies and tech-
nologies, and essential medicine, which are required for
general and NCDs-specific service delivery in the health-
care sector. The WHO-SARA is considered a reliable
methodology and is widely used to evaluate the readi-
ness of healthcare facilities. The survey questionnaire was
designed based on the WHO-SARA methodology, with a
slight modification according to the standard set by the
Bangladesh Ministry of Health context.

Outcome measures

The outcome variable in this study is the ‘readiness’ of pri-
mary healthcare facilities in terms of four specific NCDs.
The readiness variable was rated as an index grouped into
four domains as proposed in the WHO SARA method-
ology: (i) guidelines and staff, (ii) basic equipment, (iii)
diagnostic facility, and (iv) essential medicine. Each of
these domains has multiple indicators which were meas-
ured in nominal scales. In the first domain, there are two
indicators: the availability of guidelines, and trained staff
for every four NCDs, which was categorized as ‘yes’ for
facilities with guidelines, and at least one trained staft for
each specific NCDs and ‘no’ otherwise. In both the sec-
ond and third domains, there are 15 basic equipment and
diagnostic items and each of them was categorized as
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‘yes’ for the existing facilities, and ‘no’ otherwise. In the
fourth domain, 28 essential medicines (a list from Bang-
ladesh health ministry) were categorized as ‘yes’ with
facilities reporting the availability of each specific medi-
cine, and ‘no’ otherwise.

Statistical analysis

Based on the WHO-SARA manual, a descriptive analy-
sis was conducted to define a set of tracer items/readi-
ness indicators for NCDs. The service readiness was
assessed into the following four domains: staff and
guidelines, equipment and supplies, diagnostic facility,
and essential medicine. Based on the SARA tool, the
‘availability’ and ‘readiness’ were categorized as ‘yes’ for
facilities with individual items for each specific NCDs
and ‘no’ otherwise. In each domain, the scores for the
tracer items were calculated and expressed as percent-
age points (0%—100%). The mean availability service
readiness was assessed in the following three levels:
(i) determining the tracer score items for four NCDs
at each facility level (number of facilities with tracer
items*100/the total number of facilities); (ii) calculat-
ing the readiness index (RI) of the facility based on the
four domains (the mean score of tracer items in each
domain); (iii) determining the overall readiness score
based on the facility types (the average domain indices
for all four domains). The indices were displayed for
each of the following facility types: UHCs, ULFs, CCs,
and private facilities. These indices were compared to
an agreed cut-off threshold of 70%, which means that
a facility index below the 70% cut-off was considered
not ready to manage NCDs at that level as such previ-
ous studies conducted in Bangladesh and elsewhere
[29, 47-49]. The summarized scores of the facility-level
data are presented as means and standard deviations,
and an analysis of variance was performed for deter-
mining the significance of the difference between these
facilities. Though it was planned in the study protocol
[28], multivariable analysis (e.g. multiple binary logis-
tic regression analysis) was not performed to determine
the factors related to the overall readiness of the health
facilities as the readiness scores were below the cut-off
value of 70% for all facilities and domains. This means
the outcome measures in this current study failed to
meet binary characteristics in order to perform binary
logistic regression. All statistical analysis was conducted
using SPSS version 22.

Data storage and management

During the data collection period, the data was saved
in the secure REDCap web-based application hosted at
Monash University. The application was only accessi-
ble to the research team. When the data collection was
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completed, the data was exported to the IBM SPSS sta-
tistical package and saved in the secure faculty-allocated
network storage (Monash (S:) drive). Facilities’ identi-
fiers, such as names and addresses, were removed from
the main database, saved in a separate secure electronic
folder, and not used for the data analysis. Only the
research team had access to the electronic databases.

Results

Characteristics of healthcare facilities

A total of 126 primary healthcare facilities were assessed,
where 77.8% (n=98) were public, and 22.2% (n=28)
were private healthcare facilities (Table 1). About
42.1% (n=>53) of public healthcare facilities were CCs,
28.6% (n=36) were ULFs, and 7.1% (n=9) were UHCs.
Approximately three-fourths of the facilities 75.4%
(n=95)) had outpatient clinics, one-fifth had both inpa-
tients and outpatients 21.4% (n=27) services and only
3.2% (n=4) facilities had outpatient services. The average
length of services of the facilities was 21.4 (+13.1) years.

Table 1 Characteristics of the health facilities (n =126)
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Daily six-hour services were available for 76.2% (n=96)
of the facilities.

General service readiness

Table 2 presents the domain-specific general service
readiness. The mean tracer item availability score was
presented for basic amenities, equipment and supplies,
standard precautions, diagnostic capacity, and essential
medicine. Among the 126 healthcare facilities, the UHCs
had higher availability of general services readiness items
than ULFs, CCs, and private facilities. In the context
of all levels of primary healthcare facilities, the mean
domain scores were as follows: basic amenities (ranged
from 62.5% in CCs to 95.2% in UHCs; p=0.130), equip-
ment and supplies (ranged from 71.4% in CCs to 94.5% in
UHCs), standard precautions (ranged from 61.8% in CCs
to 94.5% in private facilities; p=0.009), diagnostic capac-
ity (ranged from 0% in ULFs to 69.4% in UHCs; p <0.001),
and essential medicine (ranged from 9.2% in private facil-
ities to 58.7% in UHCs; p=0.258).

Characteristics Category Number of
healthcare
facilities n (%)

Management type

Public 98 (77.8)

Private/Non-government organisations (NGOs) 28 (22.2)
Facility types

Upazila health complex (UHC) 9(7.1)

Private/NGO facilities 28 (22.2)

Union-level public facilities (ULFs) 36 (28.6)

Community clinic (CC) 53 (42.1)
Type of service provided

Outdoor patients (OPT) only 95 (754)

Indoor patients (IPT) only 4(3.2)

Both OPT & IPT 27 (21.4)

Districts

Cumilla 56 (44.4)
Jhenaidah 17 (13.5)
Rajshahi 28 (22.2)
Sylhet 25(19.8)
Service in years (operation)
<16 years 49 (38.9)
17-30 years 51 (40.5)
>30 years 26 (20.6)
Length of service in years, mean and standard deviation 214(13.0)
Daily service available
<6h 96 (76.2)
>6h 30(23.8)
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Table 2 General service readiness by health facilities (n=126)

General readiness Upazila health Union-level public Community clinic, Private facilities, Total n (%) P-value
complex, n (%) facilities, n (%) n (%) n (%)
Overall 9(7.1) 36 (28.6) 53 (42.1) 28(22.2) 126 (100)
Basic amenities
Power 9 (100) 4 (94.4) 49 (92.5) 8 (100) 120(95.2)
Improved water source 9(100) 9 (80.6) 5 (66.0) 8 (100) 101 (80.2)
Room with privacy 9(100) 8 (77.8) 28(52.8) 28 (52.8) 89 (70.6)
Adequate sanitation facilities 8(88.9) 0(83.3) 8(71.7) 8 (100) 104 (82.5)
Telephone facilities 9 (100) 8 (77.8) 42(79.2) 8 (100) 107 (84.9)
Computer and internet access 9 (100) 4 (66.7) 40 (75.5) 25(89.3) 98 (77.8)
Emergency transportation (ambulance) 7(77.8) 0 0 6(214) 13(10.3)
Mean (£ SD) 952 (£8.7) 68.7 (£314) 62.5 (£30.1) 80.5(£31.2) 716 (£28.1) 0.224
Basic equipment and supplies
Blood pressure apparatus 9(100) 36 (100) 7 (88.7) 8 (100) 120 (95.2)
Stethoscope 9(100) 6 (100) 47 (88.7) 8 (100) 120(95.2)
Adult scale 7(77.8) 9(52.8) 8(71.7) 5(89.3) 89 (70.6)
Infant scale 8(88.9) 23(63.9) 4 (64.2) 24 (85.7) 89 (70.6)
Thermometer 9(100) 30(83.3) 0(94.3) 8(100.0) 117 (92.9)
Light source 9 (100) 3(36.1) 11(20.8) 5(89.3) 58 (46.0)
Mean (£ SD) 94.5(£9.3) 72.7 (£26.1) 714 (£273) 94.1 (£6.6) 784 (£19.7) 0.130
Standard precautions
Sterilization equipment 8(88.9) 30(83.3) 27 (50.9) 27 (96.4) 92 (73.0)
Safe disposal of sharps and infectious wastes 9(100.0) 18 (50.0) 22 (41.5) 24 (85.7) 73(57.9)
Waste receptacle 8(88.9) 27 (75.0) 38(71.7) 28(100.0) 101 (80.2)
Hand-washing soap and water or alcohol-based hand 9(100.0) 30(83.3) 44 (83.0) 28 (100.0) 111(88.1)
rub
Mean (£ SD) 94.5 (£6.4) 729 (£15.8) 61.8(+19.0) 95.5(+£6.8) 748 (£12.8) 0.009
Diagnostic facility
Hemoglobin 9(100.0) 0 14 (26.4) 25(89.3) 48 (38.1)
Blood glucose 8(88.9) 0 33(62.3) 27 (96.4) 68 (54.0)
Urine dipstick — protein 4(44.4) 0 2(3.8) 23(82.1) 29 (23.0)
Urine dipstick — glucose 6 (66.7) 0 2(3.8) 21(75.0) 29 (23.0)
Malaria diagnostic capacity 5(55.6) 0 0 12(42.9) 17 (13.5)
TB microscopy 8(88.9) 0 0 15(53.6) 23(18.3)
Syphilis RDT 4 (44.4) 0 0 11(39.3) 15(11.9)
Urine pregnancy test 6 (66.7) 18 (50.0) 0 25(89.3) 49 (38.9)
Mean (+SD) 69.8 (£22.9) 0(£0.0) 138 (£234) 684 (+£23.0) 260 (£15.) <0.001
Essential medicines
Amitriptyline 0 0 0 0 0
Amoxicillin 9(100.0) 35(97.2) 48 (90.6) 4(14.3) 96 (76.2)
Atenolol 7(77.8) 0 0 0 7 (5.6)
Captopril 0 0 0 0 0
Ceftriazone 0 0 0 0 0
Ciprofloxacin 9(100.0) 15 (41.7) 0 2(7.1) 26 (20.6)
Co-trimoxazole 7(77.8) 32(88.9) 39 (73.6) 3(10.7) 81 (64.3)
Diazepam 7(77.8) 23(63.9) 0 3(10.7) 33(26.2)
Diclofenac 9 (100.0) 10(27.8) 0 3(107) 22(17.5)
Glibenclamide 0 0 0 0 0
Omeprazole 8(88.9) 16 (44.4) 0 7 (25.0) 31 (24.6)
Paracetamol 9(100.0) 35(97.2) 49(92.5) 7(25.0) 100 (79.4)
Simvastatin 0 0 0 0 0
Salbutamol 9(100.0) 36 (100.0) 52(98.1) 7(25.0) 104 (82.5)
Mean (£ SD) 58.7(+£46.2) 40.1 (£41.9) 253 (£41.9) 9.2 (£10.0) 284 (£326) 0.258

SD standard deviation

P-values were based on one-way analysis of variance
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The overall mean RI for general service availability
was highest for the UHCs (83%) and lowest for the CCs
(47%) (Fig. 1).

Readiness index specific to the service for cervical cancer
The RI score of the healthcare facilities for cervical cancer
is presented in Table 3. No facilities had guidelines regard-
ing the diagnosis and treatment of cervical cancer. The
availability of trained staff was only reported in 11.1% of
UHC:s. Speculum, the sole tracer item for the basic equip-
ment domain, was available in all UHCs, followed by 66.7%
of ULFs, which was followed by 53.6% of private facilities;
however, it was unavailable in the CCs. Among the five
tracer items of diagnostic facilities, only acetic acid was
available at the UHCs and the private facilities (44.4% and
21.4%, respectively), and cytology was available in 10.7% of
the private facilities, however, was unavailable at all pub-
lic facilities. None of the facilities had essential medicine
(Fig. 2. a). The overall mean cervical cancer-specific RI
score widely varied across the healthcare facilities (ranging
from CCs 0% to UHCs 28%) (Fig. 3).

Readiness index specific to service for chronic respiratory
diseases

The score for the tracer indicators for CRI is presented in
Table 4. The availability of the guidelines and staff for CRI
varied among healthcare facilities (ranging from UHCs at
66.7% to ULFs at 19.4%; p=0.099). In the context of the
basic equipment domain, the highest level of availability
was recorded for the blood pressure apparatus (UHCs,
ULFs, and private 100%), stethoscope (UHCs, ULFs, and
private 100%), and oxygen delivery apparatus (UHCs
88.9%, ULFs, CCs 0%, and private 57.1%). A spacer
for inhalers was the least available item for all types of
facilities (UHC 22.2%, ULFs and CCs 0%, and 21.4% pri-
vate). Regarding the diagnostic facility, the highest level
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of availability was for chest X-rays (UHCs 44.4%, and
46.4% private facilities), which were not available in the
ULFs and CCs. No other diagnostic test was available at
any facility level. The essential medicine had the highest
domain score (UHCs and ULFs 44.7%, CCs 43.9%, pri-
vate 11.2%; p=0.965). The highest mean score for CRI
was recorded for the domain of basic equipment (84%) in
private facilities, and 0% for all diagnostic facilities for all
types of healthcare facilities, except UHCs (Fig. 2. b). The
overall mean RI score was the highest for UHCs (65%)
and lowest for private (35%) (Fig. 3).

Readiness index specific to service for cardiovascular
diseases

The tracer items related to service for CVDs are pre-
sented in Table 5. The availability of guidelines and staff
for CVDs was highest in UHCs 61.2%, and the lowest in
CCs 17.0%). Tracer items under the domain of equipment
and supplies, blood pressure apparatus, stethoscopes,
and thermometers were mostly available at all types of
facilities (ranging from 83.3% to 100%). In comparison,
the body mass index (BMI) calculator was the least avail-
able item across the facilities (UHCs 88.9% private 28.6%,
and unavailable in ULFs and CCs). No diagnostic capac-
ity was available at any level of healthcare facilities. Eight
out of thirteen essential medicines were available at the
UHC:s (ranging from 22.2% to 77.8%), and private facili-
ties (ranging from 1.6% to 5.6%), but unavailable at the
ULFs and CCs. The mean RI score of the items was the
highest for equipment and supplies (UHCs 93%, ULFs
67%, CCs 68%, private 84%, p=0.078), and the lowest
was zero for the diagnostic capacity at all levels of the
primary healthcare facilities (Fig. 2. c). No facility had
achieved the cut-off threshold RI score of 70%, which is
the minimum requirement to manage CVDs (the break-
down of overall RI score: UHCs 44%, ULFs and CCs 21%,
private 30%) (Fig. 3).

Readiness index (%)
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Fig. 1 General readiness index scores by healthcare facilities
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Table 3 Cervical cancer-related readiness index scores by facility type (n=126)
Services for cervical cancer Upazila health Union-level public Community Private Totaln (%) P-value
complex, n (%) facilities, n (%) clinic, n (%) facilities, n (%)
Overall 9(7.1) 36 (28.6) 53(42.1) 28 (22.2) 126 (100)
Staff and guidelines
Guidelines on the diagnosisand 0 0 0 0 0
treatment of cervical cancer
At least one trained staff member 2 (22.2) 0 0 1(3.6) 3(24)
(within 24 months)
Mean (£SD) 11.1(£15.7) N/A N/A 1.8 (£2.5) 1.2(£1.7) 0.545
Basic equipment
Speculum 9 (100) 24 (66.7) 0 15 (53.6) 48 (38.1)
Mean (+SD) N/A N/A N/A N/A N/A N/A
Diagnostic facility
Acetic Acid 4(44.4) 0 0 6(21.4) 10(7.9)
Cytology 0 0 0 3(10.7) 3(24)
Cancer antigen 15.3 (CA 15.3) 0 0 0 0 0
Cancer antigen 125 (CA125) 0 0 0 0 0
Colposcopy 0 0 0 0 0
Mean (£ SD) 5.6(15.7) N/A N/A 4.0 (£8.0) 1.3(£2.8) 0.537
Essential medicines
Hydrocortisone 0 0 0 0 0
Lorazepam 0 0 0 0 0
Morphin 0 0 0 0 0
Ondanseron 0 0 0 0 0
Pheniramine 0 0 0 0 0
Broad Spectrum Antibiotics 0 0 0 0 0
Mean (+SD) N/A N/A N/A N/A N/A N/A

SD standard deviation, N/A not applicable

P-values were based on one-way analysis of variance

Readiness index specific to service for DM

The availability of tracer items for the service that is spe-
cific to DM is presented in Table 6. The guidelines for diag-
nosis and treatment were available across all facility types
(UHCs 66.7%, ULF 16.7%, CCs 28.3%, and private 53.6%).
The availability of the required basic equipment, such as
blood pressure apparatus, stethoscope, and height board/
stadiometer were in more than half of the facilities. Regard-
ing the tracer items in the domain of diagnostic capacity,
the blood glucose test was available in the UHCs (88.9%),
CCs (62%), and private facilities (96.4%). However, there
was no capacity for ULFs. Metformin was the only available
essential medicine at the UHCs (66.7%) (Fig. 2. d). No facil-
ities had an overall mean score above the cut-off threshold
of 70% for the diabetes service (UHCs 48%, ULF 10%, CCs
14%, and private 23%) (Fig. 3).

Discussion

This study assessed the readiness of the primary health-
care facilities to address the four NCDs in Bangladesh. To
the best of our knowledge, this is the first study to assess

the readiness of both public and private primary health-
care for the four NCDs recommended by the WHO.
Therefore, the findings of this study are comprehensive
and it extensively reports the status of service availability
and gaps regarding each of the NCDs. The readiness for
the general services was above the 70% cut-off threshold
value for the domains of basic amenities, equipment and
supplies, and standard precautions for all types of health-
care facilities. However, only UHCs meet this threshold
for items related to diagnostic facilities and essential
medicine. All levels of primary healthcare facilities failed
to meet the globally accepted threshold value to manage
NCDs. Among the NCDs, disease-specific readiness for
CRI and DM were higher compared to cervical cancer
and CVDs at the primary healthcare facilities. The ser-
vice-specific items in the domains of the staff and guide-
lines, essential medicine, and diagnostic facility were
highly insufficient for cervical cancer and CVDs in the
ULFs and CCs.

The shortage of human resources and respective treat-
ment guidelines was commonly reported in and across
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a) domain stratified cervical cancer specific readiness index scores by
healthcare facilities
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Fig. 2 Domain stratified readiness index scores by NCDs (blue line indicates the cut-off value 70%, above which a facility is considered to be 'ready’
to provide services for NCDs patients)
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Mean NCD-specific readiness index scores by healthcare facility level
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Fig. 3 NCDs-specific overall mean readiness index scores by health facility level (blue line indicates the cut-off value of 70%, above which a facility
is considered to be ‘ready’to provide services for NCDs patients)

Table 4 Chronic respiratory illness-related readiness index scores by facility type (n=126)

Services for chronic respiratory illness Upazila health Union-level Community Private facilities,  Totaln (%) P-value
complex, n (%) public facilities, clinic, n (%) n (%)
n (%)
Overall 9(7.1) 36 (28.6) 53 (42.1) 28 (22.2) 126 (100)
Staff and guidelines
Guidelines on the diagnosis and treatment 6 (66.7) (25.0) 10 (18.9) 15 (53.6) 40 (31.7)
At least one trained staff member (within 6 (66.7) 5(13.9) 13 (24.5) 3(10.7) 27 (21.4)
24 months)
Mean (+SD) 66.7 (£0) 19.5(£7.8) 21.7 (£4.0) 322 (4303) 266 (+£7.3) 0.099
Basic equipment
Blood pressure apparatus 9 (100) 36 (100) 47 (88.7) 28 (100) 120 (95.2)
Stethoscope 9(100) 36 (100) 47 (88.7) 28 (100) 120(95.2)
Oxygen delivery apparatus 8(88.9) 0 0 16 (57.1) 24 (19.0)
Spacers for inhalers 2(222) 0 0 6(214) 8 (6.3)
Mean (+SD) 77.8 (+£374) 50.0 (£57.7) 444 (£51.2) 69.6 (+38.0) 539(+479) 0837
Diagnostic facility
Bacteriology including culture and sensitivity 3 (33.3) 0 0 4(14.3) 7(5.6)
Chest X ray 4 (444) 0 0 13 (46.4) 17 (13.5)
Spirometry test 0 0 0 0 0
Peak flow meter 0 0 0 0 0
Sleep test 0 0 0 0 0
Mean (£ SD) 155 (£21.6) N/A N/A 12.1 (£20.1) 4.0(£6.3) 0.267
Essential medicines
Salbutamol 9(100.0) 36 (100.0) 52(98.1) 7(25.0) 104 (82.5)
Beclomethasone 0 0 0 0 0
Prednisolone 0 0 0 0 0
Hydrocortisone 0 0 0 0 0
Apinephrine 0 0 0 0 0
Mean (+SD) 20.0 (+£44.7) 20.0 (+£44.7) 19.6 (£43.9) 50(£11.2) 16.5 (£36.9) 0.965

SD standard deviation, N/A not applicable
P-values were based on one-way analysis of variance
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Table 5 Cardiovascular diseases-related readiness index scores by facility type (n=126)

Services for cardiovascular diseases Upazila health Union-level Community Private facilities, n (%) Totaln (%) P-value
complex, n (%) publicfacilities, clinic, n (%)
n (%)

Overall 9(7.1) 36 (28.6) 53 (42.1) 28 (22.2) 126 (100)
Staff and guidelines

Guidelines on the diagnosis and treatment 6 (66.7) 9(25.0) 13 (24.5) 15 (53.6) 43 (34.1)

At least one trained staff member (within 5(55.6) 4(11.1) 5(94) 5(17.9 19 (15.1)
24 months)
Mean (£SD) 61.2(£7.8) 18.1 (£9.8) 17.0(£10.7) 358(£25.2) 246 (£134) 0124
Basic equipment

Blood pressure apparatus 9 (100) 36 (10 47 (88.7) 28 (100) 120(95.2)

Stethoscope 9 (100) 36 (10 47 (88.7) 28 (100) 120(95.2)

Adult scale 7(77.8) 19 (52. 38(71.7) 25(89.3) 89 (70.6)

Thermometer 9(100) 30 (83. 50(94.3) 28 (100.0) 117 (92.9)

BMI calculator 8(88.9) 0 0 8(28.6) 16 (12.7)
Mean(+SD) 926 (£9.1) 66.7 (£37.8) 67.9(+£35.2) 83.9(+27.8) 729(£317) 0.708
Diagnostic facility

Blood lipids 0 0 0 0 0

Electrolytes potassium 0 0 0 0 0
Mean (+SD) N/A N/A N/A N/A N/A N/A
Essential medicines

Atenolol 7(77.8) 0 0 0 7 (5.6)

Digoxin 4(444) 0 0 0 4(3.2)

Enalapril 3(33.3) 0 0 0 3(24)

Furosemide 4 (444) 0 0 0 4(3.2)

Glyceryl trinitrate 0 0 0 0 0

Isosorbide dinitrate 0 0 0 0 0

Nifedipine 2(222) 0 0 0 2(1.6)

Methyldopa 3(33.3) 0 0 0 3(24)

Procainamide 0 0 0 0 0

Propranolol 2(22.2) 0 0 0 2(1.6)

Spironolactone 2(222) 0 0 0 2(1.6)

Verapamil 0 0 0 0 0

Warfarin 0 0 0 0 0
Mean (+SD) 23.1(£238) N/A N/A N/A 1.7 (£1.7) <0.001

SD standard deviation, N/A not applicable

P-values were based on one-way analysis of variance

the facilities. The availability of at least one trained staff
was highest for DM (77.8%) at the UHCs, whereas it
was the lowest for cervical cancer (3.6%), and there was
no trained staff at UHFs and CCs. A recent systematic
review noted that the preparedness of DM is relatively
higher than cancer at the primary healthcare level [50].
A previous study in Bangladesh reported relatively higher
domain scores for the guidelines and trained staff for cer-
vical cancer [29]. The possible reason for this could be
this study included secondary and tertiary hospitals such
as district hospitals, maternity hospitals, and specialized
hospitals that are usually better equipped. The shortage

of human resources at healthcare facilities is a common
feature of the health system in low- and middle-income
counties [51, 52]. Healthcare systems, including India
[53, 54], Thailand [55], and Uganda [56] are struggling to
respond to the increasing demands for NCD services at
the primary care level [57]. Similarly, Bangladesh is fac-
ing a shortage of trained healthcare staff, which was nota-
bly high for CVDs- and cervical cancer-specific services
[29, 58]. The lack of trained front-line staff at the primary
level facilities negatively affects the NCDs outcomes in
many countries [50, 59—62]. Although there is little scope
for deploying disease-specific trained healthcare staff in
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Table 6 Diabetes mellitus-related readiness index scores by facility type (n=126)
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Services for diabetes mellitus Upazila health Union-level Community Private facilities, Totaln (%) P-value
complex, n (%) publicfacilities, clinic, n (%) n (%)
n (%)
Overall 9(7.1) 36 (28.6) 53 (42.1) 28 (22.2) 126 (100)
Staff and guidelines
Guidelines on the diagnosis and treatment 6 (66.7) 6(16.7) 15(283) 15 (53.6) 42(333)
At least one trained staff member (within 7(77.8) 4(11.1) 10 (18.9) 6(214) 27 214)
24 months)
Mean (£SD) 723(£7.8) 13.9 (£4.0) 23.6 (£6.6) 37.5(x£228) 274 (£84) 0027
Basic equipment
Blood pressure apparatus 9 (100) 36 (100) 47 (88.7) 28 (100) 120(95.2)
Stethoscope 9 (100) 36 (100) 47 (88.7) 28 (100) 120(95.2)
Weighing scale 7(77.8) 19 (52.8) 38(71.7) 25(89.3) 89 (70.6)
Height board/stadiometer 8(88.9) 25 (69.4) 47 (88.7) 27 (96.4) 107 (84.9)
BMI calculator 8(88.9) 0 0 8(28.6) 16 (12.7)
Mean (+SD) 86.7 (£5.0) 24.4 (£34.0) 321 (£443) 543 (£353) 387 (£36.0) 0684
Diagnostic facility
Blood glucose (HbA1c/OGTT) 8(88.9) 33(62.3) 27 (96.4) 68 (54.0)
Urine dipstick — protein 4 (444) 2(3.8) 23 (82.1) 29 (23.0)
Urine dipstick — glucose 6 (66.7) 2(3.8) 21(75.0) 29(23.0)
Mean (+SD) 66.7 (£22.3) N/A 23.2(£336) 84.5(+£10.9) 333(£17.9) 0.003
Essential medicines
Glibenclamide 0 0 0 0 0
Gliclazide 0 0 0 0 0
Insulin 0 0 0 0 0
Metformin 6 (66.7) 0 0 1(3.6) 7(5.6)
Mean (£ SD) 16.7 (£334) N/A N/A 09(£1.8) 14 (£2.8) 0473

SD standard deviation, N/A not applicable

P-values were based on one-way analysis of variance

the primary care facilities [32], routine NCDs-related
training for front-line staff (e.g., the Community Health
Care Providers, Sub Assistant Community Medical Offic-
ers, Health Assistants) and nurses would be effectively
useful in managing NCDs.

The equipment and diagnostic capacity of the health-
care facilities are the preconditions of comprehensive and
quality NCDs services. The availability of equipment and
diagnostic capacity items was noticeably low at all facil-
ity levels in Bangladesh which is concordant with a recent
review [63]. The review showed the readiness score for
basic equipment for NCDs was relatively low (ranged
29.2% to 51.2% based on WHO-PEN standards) facilities
in low-and-middle-income countries which is concordant
with our findings; indicating a large proportion of facili-
ties lack basic equipment and diagnostic capacity required
to deliver the services [63]. Previous studies reported
the highest availability of blood pressure apparatus and
stethoscopes (>90%) in Bangladesh [31, 32] and Tanzania
[64, 65], which is supported by this current study. How-
ever, the diagnostic capacity related to cervical cancer and

CVD is noticeably low, which indicates a lower readiness
level. Our study showed a slightly higher availability of
bacteriology (including culture and sensitivity) and chest
X-rays, whereas sleep tests and spirometry were unavail-
able at all primary healthcare levels [30].

Essential medicines are the critical requirement for
effective NCDs services and care. Individual, and review
studies conducted in similar settings highlighted the
shortage of essential medicine impeding the management
of NCDs [12, 29, 58, 63]. Although the essential medicine
list for four NCDs included 78 types of medicine, Bangla-
desh’s national guidelines included 30 different medicines
from this list [66]. Nevertheless, the availability of the
listed essential medicine for all four NCDs was noticeably
low. The availability of medicine was the lowest for cervi-
cal cancer and highest for CRI. Noticeably, no essential
medicine for cervical cancer, CVD, or DM was available
at the ULFs, CCs, and private facilities. The shortage and
inconsistent supply of essential medicines categorically
lowered the readiness scores. More importantly, stud-
ies reported that the lack of essential medicine at the
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primary healthcare facilities resulted in private purchases
with high out-of-pocket healthcare expenditures [12].
Unlike infectious diseases/acute conditions, NCDs treat-
ment requires long-term medication support and has a
higher out-of-pocket cost, which leads to medical nonad-
herence or household impoverishment [67, 68]. Although
this current study’s aims did not allow us to determine
the extent of medical nonadherence resulting from the
shortage of essential medicine, we hypothesize that it
would have significantly affected people with a lower
socioeconomic status.

Strengths and limitations

The strength of this study is that it holistically investi-
gated the readiness of all four WHO-prioritized NCDs
at all levels of primary healthcare facilities. Furthermore,
a random selection of 126 primary healthcare facili-
ties across Bangladesh, which includes both public and
private facilities is another strength of this study. How-
ever, there are a few limitations that should be acknowl-
edged. One limitation is that the readiness indicators
were assessed according to the WHO-SARA methodol-
ogy, which solely focused on the supply-side aspects, e.g.,
infrastructure, supplies and commodities, and human
resources. This methodology would not have fully iden-
tified the dynamic interaction and specific factors that
influence the broader health system components [28].
In addition, some of the collected information was the
respondents’ verbal responses, which were not possi-
ble to verify. Therefore, it might have resulted in bias. In
the context of Bangladesh, it was not possible to validate
the respondents’ (facility heads/designated personnel)
responses separately because of restricted access to the
healthcare facilities’ information records.

Conclusion

Our findings suggest that primary healthcare facilities’
readiness for NCDs remains remarkably low. Shortage
of staff and guidelines, diagnostic capacity, and essential
medicine are significant challenges for managing cervi-
cal cancer and CVDs at all facility levels. The capacity
of primary healthcare facilities needs to be significantly
improved to manage the NCDs, with a focus on increas-
ing trained personnel and essential medical supplies and
improving diagnostic facilities.
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