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ABSTRACT

Objectives Using nationally representative surveys, the
study’s aims were to: (1) evaluate healthcare facilities’
readiness to provide diabetes mellitus (DM) services and
(2) identify the factors that affect DM service readiness.
Data source Data from Service Provision Assessment
surveys conducted in three low-resource South Asian (SA)
countries: Afghanistan, Bangladesh and Nepal, were used
in this study.

Design Cross-sectional nationally representative survey
Participants A total of 117, 317 and 397 public and
private health facilities in Afghanistan, Bangladesh and
Nepal, respectively were analysed.

Primary outcome A total of 12 items/indicators were
used to measure a health facility’s readiness to provide DM
services across four domains.

Results For DM management, about 39.3%, 58.4% and
58.2% of health facilities in Afghanistan, Bangladesh

and Nepal centred around 7-8, 3—6 and 46 items.

Only 12.8%, 5.0% and 4.8% of healthcare facilities in
Afghanistan, Bangladesh and Nepal reported having

at least % (9/12) of the necessary items for DM
management, and no one reported having all 12 important
items for DM management. According to the negative
binomial regression models, the factors associated with
higher readiness scores vary among the three countries
analysed. Regression models also showed that increases
in the number of DM care providers and facility types are
similar factors linked to increased readiness scores in all
three countries.

Conclusions In order to increase a health facility’s
readiness to offer DM care, country-specific factors must
be addressed in addition to common factors found in all
three countries. Further research is required to determine
the cause of country-level differences in tracer item
availability in order to develop targeted and effective
country-specific strategies to improve care quality in the
SA region.

INTRODUCTION

Diabetes mellitus (DM), a chronic metabolic
disease, is a major public health problem
around the world. DM has reached epidemic

Strengths and limitations of this study

» This is the first multicounty study to assess the state
of diabetes service readiness in three low-resource
South Asian countries: Afghanistan, Bangladesh and
Nepal, as well as the factors that influence diabetes
service readiness in those countries.

» The data were analysed using the most recent na-
tionally representative sample of public and private
health facilities, including a large number of health
facilities.

» The outcome variables were developed using
measures from the WHO-Service Availability and
Readiness Assessment manual that reflected the
clinical reality of the research.

» The cross-sectional nature of the study limits the
potential to show a causal relationship between the
suggested determinants and the readiness scores.

proportions in South Asia (SA) as a result of
epidemiological transformation brought on
by urbanisation and shifts in demographics,
lifestyle and population structure.' By 2045,
it is projected that 152.8 million adults aged
20-79 years in SA will have DM, almost
double the amount reported in 2019.°DM
has been steadily increasing in Afghanistan,
Bangladesh and Nepal within the SA region.
In 2019, the prevalence of DM was 9.2%
in Afghanistan, 7.2% in Nepal and 9.2%
in Bangladesh.?DM-related deaths among
people under 60 years old in Afghanistan,
Bangladesh and Nepal were 83.4%, 63.1%
and 49.2%, respectively, in the same year.”

To combat the immense burden of
DM-related  mortality and  morbidity,
increased DM diagnosis and treatment is
crucial.® However, in the countries surveyed,
a significant number of people have undiag-
nosed DM. In Afghanistan, Bangladesh and
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Nepal, for example, 73.4%, 56% and 69.5% had undiag-
nosed DM, respectively.” A lack of healthcare accessibility,
availability and utilisation could explain the higher prev-
alence of undiagnosed DM in such countries.” Further-
more, only a small percentage of the diagnosed patients
were receiving care in the countries under investigation.”
Improving the readiness of the health facilities to provide
DM services is one factor that can help with DM diagnosis
and treatment.”

Health facilities in the SA countries are thought to be
inadequately prepared to deal with the burden of DM
because of weak health systems.” In high-burden, system-
constrained countries like Afghanistan, Bangladesh and
Nepal, evaluating the health facilities readiness to provide
DM services is critical for identifying gaps and the poten-
tial for further development in DM care. Such infor-
mation is needed to notify policymakers about how to
improve health services and reduce the increased burden
of DM-related mortality and morbidity.

To date, a number of studies have been conducted
in order to generate detailed subnational and national
assessments of health facility general service readiness,®”’
as well as readiness for disease-specific studies on maternal
and child health,®? family planning,'”'" sexually trans-
mitted infections and HIV testing and counselling,'* and
tuberculosis."® Studies have also been performed to assess
the readiness of healthcare facilities to deal with major
non-communicable diseases (NCDs) including cardiovas-
cular disease,"*™"” hypertension'” " and chronic respira-
tory disease.'” '®*! While the readiness of health facilities
on some major NCDS has been assessed, there has yet to
be an empirically validated generalisable analysis of DM
readiness in low-resource setting in the literature.

Low readiness to provide DM services was identified in
a few studies conducted in Bangladesh,'* '® #** Nepal,'®
Ethiopia,”* ® Tanzania,'® ' **?” Uganda® and Zambia."”
The majority of previous research on DM care readi-
ness in low-resource settings, however, relied on proxy
indicators consisting of general inputs such as numbers
of health workers and hospital beds® or was limited to
local or regional samples.'® '® ¥ #*** Since most previous
research in this field used small sample sizes or unrep-
resentative samples or did not use a standard measuring
instrument to determine readiness, the findings may be
biased. Furthermore, previous studies in this field that
were focused on national surveys were mostly conducted
in one country. However, multicounty studies are needed
in order to present a comparative presentation of facility
ability to provide DM services for countries with similar
sociocultural features.

Furthermore, the majority small-
scale!™ 2 o1 single-country studies in low-
resource settings have failed to identify potential readiness
factors. According to Tanzanian research,”®?’ facilities in
urban settings, higher level (health centres and hospi-
tals) and publicly run facilities, facilities where regular
management meetings were held, having a source of
funding other than the government, and the presence of

of previous
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medical doctors were all associated with a higher service
readiness index for providing outpatient management of
DM. Place and provincial differences in DM service read-
iness scores were discovered in Nepalese study.”” Lack
of training, unavailability of medicine and insufficient
supervision were found to be relevant to achieving DM
service readiness in the Bangladeshi study.'®

While certain aspects of a health system’s readiness to
provide DM services have been reported, further research
is needed into other factors such as client usage costs,
external supervision, the number of trained DM care
providers, the presence of trained doctors 24hours a day
and the health facility’s diagnostic and treatment ability.
The objectives of this study were to: (1) evaluate the state
of DM service readiness in three low-resource SA coun-
tries namely Afghanistan, Bangladesh and Nepal and (2)
determine the factors associated with DM service readi-
ness in the countries under investigation.

METHODS

Data sources

The sample of the study consisted of health facilities from
three countries in the SA region that had participated in
Demographic and Health Surveys (DHSs) to assess service
provision, namely the 2018-2019 Afghanistan Service
Provision Assessment survey (AfSPA 2018-2019),% the
2014 Bangladesh Health Facility Survey (BHFS 2014),”
the 2015 Nepal Health Facility Survey (NHFS 2015).%
We obtained data from Monitoring and Evaluation
to Assess and Use Results Demographic and Health
Surveys (MEASURE DHS) Archive (https://dhsprogram.
com/data/dataset/Afghanistan_SPA_2018.cfmrflag=1;
https://dhsprogram.com/data/dataset/Bangladesh_
SPA_2017.cfm?flag=1;https://dhsprogram.com/data/
dataset/Nepal _SPA_2015.cfm?flag=1). A detailed descrip-
tion for obtaining the access and permission to analyse the
DHS data is available (https://dhsprogramcom/data/
Using-DataSets-for-Analysiscfm). The AfSPA, NHFS and
BFHS are national-representative surveys of both public
and private hospitals and clinics performed by ICF Macro
(Rockville, Maryland, USA) as part of the MEASURE
DHS project, which was sponsored by the United States
Agency for International Development (USAID). Four
main questionnaires are included in the Service Provision
Assessment (SPA) surveys: (1) facility inventory question-
naire. (2) healthcare provider interview questionnaire;
(3) observation protocols and (4) questionnaire on exit
interviews. Only the data from the facility inventory ques-
tionnaire was used in this analysis.

The AfSPA, NHFS and BFHS were created to collect
data on health facility availability and readiness in the
areas of maternal and child health, family planning,
selected NCDs and tuberculosis.**™' In accordance with
standard health facility protocol, the survey also assesses
the availability of human resources, basic facilities and
logistics, such as supplies, vital medications, laboratory
services and infection prevention measures. The AfSPA,
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Initial sample
No. of health facilities included in the
sample frame:
Afghanistan: 231
Bangladesh: 19,184
Nepal: 4,719

No. of health facilities selected for interview:
Afghanistan: 160
Bangladesh: 1,596
Nepal: 992

r———.

No. of health facilities actually interviewed:
Afghanistan: 142
Bangladesh:1,548
Nepal: 963

Facilities that were not interviewed because they were
refused, closed, or could not be reached:
Afghanistan: 18
Bangladesh: 48
Nepal: 29

Facilities that did not provide any services related to
NCDs:
Afghanistan: 24
Bangladesh: 1,041
Nepal: 81

|

No. of health facilities that reported to provide NCDs

services:

Afghanistan: 118
Bangladesh: 507 — N N
Nepal: 882 Lowest level of health facilities that did not provide
all the mentioned diabetes readiness items:
'—’_> Afghanistan: na
Bangladesh: 188
No. of health facilities that reported to provide all the Nepal: 433
mentioned diabetes readiness items:
Afghanistan: 118
Bangladesh: 319

Nepal: 449 Facilities that have missing information related to
diagnosis and/or management of diabetes:
Afghanistan: 1
Bangladesh: 2
Nepal: 52

Final sample
No. health facilities with complete
information:
Afghanistan: 117
Bangladesh: 317
Nepal: 397

Figure 1 Selection of the sample: Afghanistan, Bangladesh
and Nepal Service Provision Assessment survey.

NHFS and BFHS questionnaires were written in English
and then translated into the national language of each
country. The DHS Programme’s core SPA question-
naires were fitted and tailored to the country’s situation
and needs. The WHO-SARA (Service Availability and
Readiness Assessment for Hospitals)* methods were also
updated and adapted.

Kabul, Nangarhar, Paktya, Kunduz, Balkh, Kandahar
and Herat were among the seven major provinces where
the AfSPA 2018-2019 was conducted concurrently.”
Except in Kabul, all public and private hospitals and
private clinics were included in six provinces, while in
Kabul, all private and private hospitals were included, but
13 of 84 private clinics were chosen at random. The survey
included 160 facilities (public hospitals, private hospi-
tals and private clinics) from all seven provinces. After
excluding those with missing values, our study included
117 healthcare facilities (figure 1).

The BHFS 2014 sample included 19184 registered
facilities from seven administrative divisions across the
country (Barisal, Chittagong, Dhaka, Khulna, Rajshahi,
Rangpur and Sylhet).” District hospitals (DHs), maternal
and child welfare centres, Upazila health complexes
(UHGs), upgraded Union health and family welfare
centres, Union health and family welfare centres, Union
subcenters/rural dispensaries and community clinics
were all included, as were private hospitals with at least 20
beds and non-governmental organisation (NGO) static
clinics/hospitals. A total of 1596 health facilities in the

formal sector were chosen for the survey using a stratified
random sampling method from a total of 19 184 (stratified
according to administrative unit and type of facilities). It
should be noted that health facilities up to the subdistrict
level (UHGCs) in Bangladesh provide services for NCDs.
As a result, facilities below the subdistrict level and those
with missing values were removed from our study. In the
end, 317 healthcare facilities were considered (figure 1)

NHFS 2015 contained a total of 963 health facilities.”"
All government and private hospitals, primary healthcare
centres (PHCCGs), health posts (HPs), stand-alone HIV
testing and counselling (HTC) centres, and urban health
centres (UHGs) were included in the study sample. The
NHFS 2015 study was a stratified random sample of
health facilities chosen with equal probability systematic
sampling and sample allocation. Within each domain,
stratification was accomplished by separating the health
facilities by facility type/management authority. We chose
PHCGCs and government and private hospitals for the
current analyses because most of the WHO-SARA general
service readiness measures are supposed to be available
in higher-level facilities, such as PHCCs and above, while
HP, UHCs and standalone HTCs are not required to
include all of the listed readiness items of service readi-
ness. The survey comprised 397 facilities after excluding
HPs, UHCs and stand-alone HTGCs, as well as missing data
(figure 1).

Each of the countries being investigated, the details
about the health facility’s service availability and readiness
were given by the manager, the facility’s person-in-charge,
or the most senior health worker responsible for client
services present at the facility. The interviewers checked
for the existence of any identified equipment or supplies
that were valid or functional.

MEASURES

Outcome

Readiness of health facility to manage DM was the outcome
variable in this analysis. This was a composite measure that
was generated as a counting score based on the number of
vital indicators required for DM services within the facility.
The WHO-SARA" four reference manual suggested four
domains for evaluating service provision readiness, and
a total of 12 items/indicators were identified from those
four domains: (1) staft and guideline components; (2)
equipment and supplies components; (3) components
related to diagnostic tools and (4) components related to
medicine and comorbidities.

Two indicators were used to evaluate the domain of
staff and guidelines: (1) availability of DM diagnosis and
treatment guidelines and (2) at least one staff member
delivering the service trained in DM diagnosis and treat-
ment in the 24 months prior to the survey. The second
domain, components of the equipment and supplies for
DM services was evaluated by means of three indicators:
existence of (1) digital blood pressure (BP) machine
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or manual sphygmomanometer with a stethoscope; (2)
adult weighing scale and (3) stadiometer.

The third domain is ‘diagnostic’, which has three indi-
cators: (1) the presence of a functional glucometer with
test strips; (2) the presence of a urine dipstick for protein
and (3) the presence of a urine dipstick for ketones. Medi-
cines and comorbidities, the fourth and final domain, was
evaluated based on the availability of four forms of medi-
cine: (1) metformin; (2) glibenclamide; (3) injectable
insulin and (4) injectable glucose solution. To determine
the availability of each of the 12 indicators, binary vari-
ables was established, either as presence or absence. The
readiness score was then totaled by adding each indica-
tor’s presence (observed and seen by the interviewers).
Each indicator’s contribution to the overall score was
given equal weight. The obtained readiness score was
used as the outcome variable, which was calculated as a
counting score based on the availability of 12 WHO-SARA
indicators. Scores range from 0 to 12.

Explanatory variables

The explanatory variables were chosen based on two
criteria: (1) they were available in the SPA survey®™ ' and
(2) previous research had established them as important
determinants of readiness of health facilities to provide
DM services.'*®” The following variables were consid-
ered: facility location, managing authority, facility type,
external sources of revenue, quality assurance activities,
routine management meetings, external supervision,
user fees, presence of trained health provider at facility
24 hours with duty schedule or present on-call, feedback
on clients’ opinions, health facility’s” ability to perform
diagnosis and/or treatment, and number of trained DM
care providers.

The facility’s location was classified as either rural or
urban. To assess managing authority, a dichotomous vari-
able was generated (public: facilities owned by the govern-
ment, or private: facilities not owned by the government).
External revenue sources were classified according to
whether the facilities obtained additional (extra) finan-
cial assistance from the government, NGOs or none at
all. A dichotomous variable was developed to measure
quality assurance activities (yes: facility that reported to
routinely carry out quality assurance activities, eg, review
of mortality, or audit of registers within the past 12 months
or no: facilities that did not report to routinely carry out
quality assurance activities).

External supervision was categorised as ‘yes’ for the
facility that received supportive supervision from a higher
authority such as district or region health management
team in the past 12 months, otherwise, the facility was
coded as ‘no’. Routine management meetings were
measured using a dichotomous variable (performed:
whether the facility reported having regular manage-
ment meetings at least once every 2-3 months or not
performed). A categorical variable was also created
to describe user fees as either none, a separate charge
for each service provided to patients, or a fixed fee for

all services. The presence of trained health provider at
facility 24 hours with duty schedule or present on-call was
categorised as yes versus no.

We divided the facility’s diagnosis and/or treatment
capacity into three categories: having both diagnosis and
treatment capacity, having only diagnosis capacity and
having only treatment capacity. The system for collecting
client opinion was divided into two categories: reviewed
and unreviewed. Since the variable facility type was
measured by country, it was classified as national/provin-
cial hospital, special hospital, or private hospital/clinic in
Afghanistan, NGO clinic/hospital, private clinic/hospital,
UHC or DH in Bangladesh, and government hospitals,
private hospitals or PHCCs in Nepal. The number of DM
providers is treated as a discrete quantitative variable.

Statistical analyses

First, descriptive analyses were performed to provide
general information on the sample’s characteristics.
Continuous variables were summarised in the descriptive
analysis using either mean (SD) for normally distributed
variables or median (IQR) for non-normally distributed
variables. The proportions were used to summarise all
categorical variables, which were then described in tables
and graphs. Chi-square tests were used to compare the
availability of 12 essential items for health facility readi-
ness to provide DM services between the countries.

Since our outcome variable was a count variable and the
variable had overdispersion, negative binomial regression
model was used to estimate the impact of each selected
explanatory variable on the facility’s readiness to manage
DM. In a negative binomial regression model, we calcu-
lated incidence rate ratios (IRRs). All explanatory vari-
ables were entered into the multiple regression models
at the same time. P value <0.05% and 95% CI for IRRs
were used to confirm the significance of the association.
All estimates were weighted to correct for non-response
and disproportionate sampling. We did not combine the
data sets in our research; rather, we studied each data set
separately, therefore we did not denormalize the weights
of the pooled data. Data were analysed using Stata V.16
(StataCorp).

Patient and public involvement
The study participants were not involved in the design of
this study.

RESULTS

Characteristics of surveyed facilities

Table 1 displays the distribution of surveyed facilities in
Afghanistan, Bangladesh and Nepal based on their back-
ground characteristics. In the three countries surveyed,
the majority of the facilities were privately owned, and
the majority of the facilities provided DM diagnosis and
treatment. In Bangladesh, approximately 44% of facili-
ties reported receiving funds from sources other than the
government, such as user fees, faith-based organisations,
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Afghanistan (n=117) Bangladesh (n=317) Nepal (n=397)
Variables n % (95% CI) n % (95% CI) n % (95% CI)

Rural na na 72 22.7(17.21t029.2) na na

Managing authority

Public 20 11.0 (6.8 to 17.6) 190 39.4 (33.2t0 46.0) 256 44.5 (38.5 t0 50.7)

NGO clinic/hospital na na 68 35.9 (28.91t043.5) na na

UHC 119 29.2 (23.9 to 35.2)

Facility typet

Private hospitals 141 55.5 (49.3 to 61.5)

Facility typet

Hospital

Private hospital/clinic 95 87.8 (81.1 10 92.4)

None 32 282 (17.7t041.8) 30 16.5 (11.71022.9) 36 9.7 (6.4 to 14.5)

Government 60 54.1 (40.5t0 67.1) 191 39.8 (33.5t0 46.5) 128 47.2 (40.6 to 54.0)

No 79 73.6 (61.7t082.8) 192 66.9 (60.1to 73.0) 305 79.9 (74.7 to 84.3)

Routine management meetings

Performed 98 84.5 (72.6 to 91.8) 345 88.1 (83.4 to 91.6)

No

o]

12.3 (4.6 to 29.0) 35 13.9(9.6t019.6) 27 8.3 (5.2 to 13.2)

User fees

Separate fees 8 12.4 (4.7 t0 29.0) 38 10.5 (6.9 to 15.9) 22 4.8(2.9t08.0)

Presence of health provider, 24 hours

Yes 84 69.2 (54.7t0 80.7) 248 65.9 (58.5t0 72.6) 255 64.7 (58.1 to 70.7)
Not reviewed 88 60.1 (44.8t0 73.6) 223 69.5 (62.8t0 75.6) 273 73.6 (67.9 to 78.6)
Continued
Huda MD, et al. BMJ Open 2021;11:¢054031. doi:10.1136/bmjopen-2021-054031 5
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Table 1 Continued

Afghanistan (n=117)

Bangladesh (n=317)

Nepal (n=397)

Variables n % (95% CI) n % (95% CI) n % (95% CI)
Reviewed 29 39.9 (26.4 to 55.2) 94 30.5 (24.5t037.2) 124 26.4 (21.4 to 32.1)
Ability to perform
Diagnosis and treat 98 80.9 (66.5t0 90.0) 197 59.0 (51.8t0 65.8) 315 83.0 (78.3 to 86.9)
Only diagnosis 15 12.8 (6.1 to 25.0) 101 35.3 (28.8 to 42.4) 72 14.2 (10.8 to 18.5)
Only treat 4 6.3 (1.6 to 22.3) 19 5.7 (3.1 to 10,4) 10 2.7 (1.3t05.9)
No. of diabetes care providers
Median (IQR)
3(1,4) na 21,3 na 2(1,3) na

*Facility type was measured for Bangladesh.
TFacility type was measured for Nepal.
fFacility type was measured for Afghanistan.

na, data are not available; NGO, non-governmental organisation; PHCC, primary healthcare centre; UHC, urban health complex.

donor agencies and so on, while the majority of facilities
in Afghanistan (54.1%) and Nepal (47.2%) reported
receiving funds from the government.

Routine quality assurance procedures were not
performed, client opinions were not reviewed and patient
fees were set for all services in the majority of health facil-
ities in the countries surveyed. Afghanistan had a higher
median (IQR) number of diabetes providers 3 (1-4) than
Bangladesh 2 (1-3) and Nepal 2 (1-3).

Availability of diabetes services

Table 2 shows the distribution of guidelines, equipment,
diagnostic instruments and medicines among surveyed
facilities by country. Significantly, Bangladesh had the
highest percentage of DM guidelines available (33.1%)
in the health facilities evaluated, while Nepal had the
lowest (3.4%) and Afghanistan had a higher proportion
of at least one member of staff trained in DM. Blood

Table 2 Percentage distribution of surveyed facilities according to availability of guidelines, equipment, diagnostic tools and
drugs: Service Provision Assessment survey, Afghanistan Bangladesh and Nepal

Afghanistan Bangladesh Nepal
(n=117) (n=317) (n=397)
Variables % (95% CI) % (95% CI) % (95% CI) P value*
Staff and guideline
Presence of guidelines 18.5(12.2 t0 27.2) 33.1 (27.1 t0 39.8) 3.4 (2.2t05.4) <0.001
Availability of trained staff 18.0 (9.1 to 32.5) 12.8 (9.0 to 18.0) 2.1(1.2t03.7) <0.001
Equipment and supplies
BP apparatus 93.4 (78.0 to 98.3) 97.5 (94.3 to 98.9) 96.3 (92.4 to 98.2) 0.378
Weight scale 70.5 (58.4 to 80.2) 77.1 (70.6 to 82.6) 91.4 (87.3 t0 94.2) <0.001
Height scale 43.1 (29.8 to 57.4) 52.4 (45.4 to 59.4) 35.6 (29.6 to 42.2) 0.082
Diagnostic tools
Glucometer with test strips 36.8 (24.7 t0 50.8) 44.7 (37.8 t0 51.7) 18.5 (13.8 to 24.4) <0.001
Urine protein test 86.7 (74.6 to 93.6) 57.1 (50.1 to 63.9) 79.9 (74.0 to 84.7) <0.001
Urine glucose test 87.9 (75.6 to 94.5) 54.1 (47.1 to0 61.0) 81.4 (75.9 to 85.9) <0.001
Medicines and commodities
Metformin 82.8 (71.2 to 90.4) 28.0 (22.2 to 34.6) 54.3 (47.9 to 60.6) <0.001
Glibenclamide 46.1 (32.9 t0 59.8) 18.9 (14.1 t0 24.8) 21.4 (16.2 to 27.8) <0.001
Injectable insulin 44.7 (32.3 to 57.8) 19.7 (14.6 to 25.9) 31.3 (24.9 to 38.6) 0.001
Injectable glucose solution 84.0 (69.0 to 92.5) 22.3 (17.2 t0 28.5) 70.4 (64.1t0 75.9) <0.001

*x? test was performed.
BP, blood pressure.
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Figure 2 Percentage distribution of surveyed facilities
according to readiness score: Service Provision Assessment
survey of (A) Afghanistan, (B) Bangladesh and (C) Nepal.

pressure monitors were readily available in all three
countries’ healthcare facilities. When it came to adult
weighing scale availability, significantly Nepal had the
highest percentage when compared with Bangladesh and
Afghanistan, and when it came to height scale availability,
Bangladesh had the highest percentage when compared
with counterparts.

In comparison to Bangladesh, significantly, Afghanistan
and Nepal had a higher percentage of urine protein and
urine glucose tests available. However, when it came to
glucometers with test strips, significantly, Bangladesh had
the highest percentage compared with Nepal and Afghan-
istan. Bangladesh had the lowest percentage healthcare
facilities that offered DM medication. Metformin was
provided at higher rates in all of the health facilities
studied in the country.

Survey facilities’ readiness score

Figure 2 presents the histogram of readiness score based
on the 12 important items for providing management of
DM in Afghanistan, Bangladesh and Nepal. The majority
of the facilities in Afghanistan were clustered around
7-8 scores (39.3%), while the majority of the facilities in
Bangladesh were clustered around 3-6 scores (58.4%)
and the majority of the facilities in Nepal were clustered
around 4-6 scores (58.2%). The histogram also indicates
that in all of the health facilities examined in the three
countries, no one reported having all 12 important items
for DM management.
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Afghanistan Nepal Bangladesh

Figure 3 Overall distribution of readiness score to manage
diabetes mellitus according to country. Box shows the limits
of 25% and 75% percentile. The horizontal line inside the box
shows the median value. The bar shows the low and upper
limits of 95% CI.

The boxplot presented in figure 3 showed that Afghan-
istan, Bangladesh and Nepal had median readiness scores
(IQR) of 7 (6-9), 5 (3-7) and 5 (4-7), respectively. For
Afghanistan, Bangladesh and Nepal only 15 (12.8%), 16
(5.0%), 19 (4.8%), of all facilities reported having at least
75% (9/12) of the important items.

Factors associated with readiness to manage diabetes

The results of the negative binomial regression model
analysis for variables related to health facility readiness
to manage DM in the countries under study are shown
in table 3.

Provided that the other variables in the model remain
unchanged, the readiness score for Afghanistan is
expected to fall by 50% (IRR 0.50; 95% CI0.37 to 0.66) for
public managing authority versus private, 25% (IRR 0.75;
95% CI 0.57 to 0.99) and 53% (IRR 0.47; 95% CI 0.33 to
0.69) lower for special hospital and private hospital/clinic
versus national/provincial hospital, and 23% (IRR 0.77;
95% CI 0.62 to 0.95) lower when the external sources
of revenue were other than the government compared
with none. When the health facility could only perform
treatment rather than diagnosis and treatment, the readi-
ness score was 16% lower (IRR 0.84; 95% CI 0.77 to 0.92).
When compared with their counterparts, the presence of
trained healthcare provider, 24 hours, external supervi-
sion and when the external source of revenue is govern-
ment were associated with 24%, 34% and 11% increase in
readiness score in Afghanistan, respectively.

In Bangladesh, the readiness score is expected to rise by
30% (IRR 1.30; 95% CI 1.08 to 1.57) for private clinics/
hospitals versus NGO clinics/hospitals, 23% (IRR 1.23;
95% CI 1.03 to 1.48) for d fixed user fees versus none and
20% (IRR 1.20; 95% CI 1.03 to 1.39) for the presence of
trained healthcare providers versus none. On the other
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Afghanistan Bangladesh Nepal
(n=117) (n=317) (n=397)
Variables IRR (95% CI)

Rural na 1 na

Managing authority

Public 0.50 (0.37 to 0.66)* 1.06 (0.82 to 1.36) 0.95 (0.86 to 1.04)

NGO clinic/hospital na 1 na

UHC 0.63 (0.47 to 0.86)*"

Facility typet

Private hospitals

Facility type§

Special hospital 0.75 (0.57 to 0.99)**

External sources of revenue

Other than government 0.77 (0.62 to 0.95)** 1.06 (0.87 to 1.30) 1.05 (0.92 to 1.21)

Routine quality assurance activities

Yes 0.99 (0.91 to 1.08) 1.07 (0.96 to 1.20) 0.93 (0.82 to 1.06)

Not performed 1 - 1

External supervision

Yes 1.34 (1.1 to 1.61)* 1.05 (0.87 to 1.29) 1.09 (0.94 to 1.25)

None 1 1 1

Fixed for all services 0.88 (0.64 to 1.20) 1.23 (1.03 to 1.48)**  1.07 (0.92 to 1.24)

No 1 1 1

Clients’ opinions

Reviewed 0.98 (0.90 to 1.07) 1.01 (0.89 to 1.15) 0.95 (0.88 to 1.02)

Continued

(-]
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Table 3 Continued

Afghanistan Bangladesh Nepal
(n=117) (n=317) (n=397)
Variables IRR (95% CI)
Ability to perform
Diagnosis and treat 1 1 1
Only diagnosis 1.00 (0.89 to 1.13) 1.03 (0.91 to 1.17) 0.98 (0.85to 1.13)

Only treat
No. of diabetes care providers

0.84 (0.77 to 0.92)*
1.02 (1.01 to 1.04)**

0.85 (0.69 to 1.05)
1.06 (1.02 to 1.10)**

0.97 (0.80 to 1.19)
1.03 (1.00 to 1.06)***

*P<0.001, **<0.01, ***<0.05.

TFacility type was measured for Bangladesh.
FFacility type was measured for Nepal.
§Facility type was measured for Afghanistan.

IRR, incidencerisk ratio; na, data were not available; NGO, non-governmental organisation.

hand, the readiness score is expected to decrease by 37%
for UHCs versus NGO clinics/hospitals in Bangladesh.

In Nepal, the readiness score for PHCCs versus govern-
ment hospitals is predicted to drop by 25% (IRR 0.75;
95% CI 0.69 to 0.83). If the number of DM care providers
rises by one unit (per provider), the readiness score will
grow by 0.0002, 0.0006 and 0.0003 in Afghanistan, Bangla-
desh and Nepal, respectively.

DISCUSSION
This is the first multicounty study to assess the state of
DM service readiness in three low-resource SA countries:
Afghanistan, Bangladesh and Nepal, as well as the factors
that influence DM service readiness in those countries.
There are three major findings: (1) in all three countries
surveyed, just 12.8%, 5.0% and 4.8% healthcare facilities
in Afghanistan, Bangladesh and Nepal reported having at
least 75% (9/12) of the important items for DM manage-
ment, and no one reported having all 12 important items
for DM management; (2) with the exception of the BP
apparatus and the height scale, the countries varied
significantly in their availability of all tracer objects and
(8) although the factors linked to increased readiness
scores differed by countries, facility types and increases
in the number of DM care providers are similar factors
linked to increased readiness scores in all three countries.
The observed low readiness of health facilities to
provide DM care in the three countries under investiga-
tion suggests that health systems in those low-resource
settings face major challenges in delivering DM preven-
tion and treatment services. In some previous small-scale
studies in Bangladesh'®*** and Nepal,” inadequate read-
iness of health facilities to provide DM services was also
stated. Similar challenges have been discovered in other
low-income and middle-income countries.'” *=" To
combat the growing DM epidemic, these results there-
fore indicate that health facilities’ readiness to provide
DM services in these low-resource countries should be
strengthened.

The findings also revealed that there were differences
in the availability of tracer items between countries. In
Nepal, for example, compared with Afghanistan and
Bangladesh, the percentage of facilities with DM guide-
lines and at least one staff member trained in DM was
extremely low. Furthermore, DM guidelines were more
likely to appear in health facilities in each country than
DM-trained workers. This is concerning because even
though protocols are available in a facility, they might not
be followed if employees are not trained to do so.

According to the WHO proposed™ an 80% availability
goal for key DM medicines to control DM, only metformin
and injectable glucose solution are available in more
than 80% of health facilities in Afghanistan; however, the
current study found significant low availability of essen-
tial antidiabetic drugs in health facilities throughout the
country, with the situation in Bangladesh deteriorating.
As a result, this reflects the sluggish speed at which these
countries are dealing with the increasing burden of DM.
Inadequacy of essential anti-diabetic medication in health
facilities has also been documented in other low-resource
settings.'"20 2427

The availability of basic diagnostic equipment has
been shown to affect early DM diagnosis and clinical
management.”* The availability of glucometers and
testing strips is lower in all countries, according to this
study, despite the fact that a higher percentage of urine
protein and urine glucose diagnostic instruments are
available (in Nepal and Afghanistan, this proportion
ranges from 80% and above). It is possible that the
higher percentage of urine test strips available than
glucose test strips is due to the lower cost of urine test
strips compared with a blood glucose monitor and test
strips.”® However, since blood tests are more precise
and can determine the exact amount of glucose in the
blood,™ these findings allow responsible authorities and
various health stakeholders to consider the increased
availability of glucometers with test strips in the coun-
tries under investigation.
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Specialist hospitals and private hospitals/clinics in
Afghanistan are less likely to be ready to provide DM
services than national/provincial hospitals. This is plau-
sible because the government predominantly funds
national/provincial hospitals in Afghanistan, and DM
care is primarily given in those hospitals.”” The readiness
scores for providing DM services in UHCs and PHCGCs
in Bangladesh and Nepal were rather low. UHCs and
PHCCs act as a hub for primary healthcare facilities that
primarily serve the rural population seeking treatment
for NCDs. As a result, the findings suggest that Bangla-
desh’s and Nepal’s primary healthcare systems are still
lacking in their ability to combat DM and other NCDs.
This is in direct opposition to WHO efforts to prioritise
the introduction of Package for Essential NCDs strategies
in primary healthcare facilities in low-resource settings
for the management of NCDs.™

Maintaining a sufficient number of health professionals
is critical to achieving a balance between human and phys-
ical resources and ensuring the system’s effectiveness.™
In all three countries examined, the connection between
an increase in the number of DM care providers and an
increase in the readiness of health facilities to provide DM
services is plausible, because when healthcare consum-
ables like drugs, supplies and diagnostic instruments are
readily available, it has the potential to impact the ability
of healthcare systems to recruit and retain specialists in
their fields in order to keep the system working.

The readiness scores of privately managed facilities in
Afghanistan were higher than those of publicly managed
facilities, according to the current study. These findings
are in line with those of previous studies conducted in
low-resource settings.”** The possible explanation is that,
since privately owned facilities are managed for profit,
their management authorities are more accountable and
devoted to patients, and therefore tend to provide more
quality services in order to gain more clients and profit.

In comparison to facilities in Afghanistan that did not
have external supervision, this study found that having
external supervision was associated with a higher read-
iness score. This result is in line with a recent small-
scale study conducted in Bangladesh,'® which found
that external supervision of health facilities is linked to
DM readiness. Another randomised controlled trial in
Zimbabwe*' found that health facilities with supervision
had substantially improved stock management metrics
than those without supervision.

According to the results, higher readiness scores in
Afghanistan were also related to external sources of
revenue from the government. This finding is consistent
with the findings of a multicounty study’ that found that
receiving fund from external agencies was related to the
health facilities' overall general service readiness. The
availability of trained health providers 24hours a day in
health facilities in Afghanistan and Bangladesh, as well as
the facility’s ability to perform both diagnosis and treat-
ment, were found to be more likely to be associated with
increased readiness scores in this study. These findings

are probable because these two indicators are the drivers
of certain health facilities’ increased capacity to provide
essential DM management items.

Although there is still conflicting evidence about
the impact of user fees on people’s attendance at health
facilities, our research found that user fee (fixed for all
services) was associated with a higher readiness to provide
DM services in Bangladesh. Owing to a lack of govern-
ment investment, health facilities in Bangladesh are often
short on recurrent inputs such as medicines and other
medical supplies.* As a result, increased cost-recovery
revenues from consumer fees may be used to enhance
healthcare quality, effectiveness and coverage.

The current research has a number of strengths. To
begin, the data were analysed using the most recent
nationally representative sample of public and private
health facilities from three countries in the SA region,
including a large number of health facilities (Afghanistan:
n=117; Bangladesh: n=317 and Nepal: n=397). Second, to
ensure standardisation and comparability across different
sites and periods, the SPA employs comprehensive inter-
viewer preparation, standardised measuring tools and
techniques, and the same core questionnaire, as well as
pretesting tools.** ' Third, the outcome variables were
developed using measures from the WHO-SARA manual*
that reflected the clinical reality of the research. Finally,
the existence or absence of protocols, equipment, diag-
nostic instruments and medications in the health facility
was recorded based on the observations of trained survey
enumerators.

The findings discussed here are subject to a number of
limitations. First, since the study was conducted using a
cross-sectional sample, causality conclusions could not be
inferred. As a result, the current results should be viewed
with caution. Second, the availability of SPA surveys
limited our country selection, as we only examined SPA
data from three SA countries, which cannot be applied
to other countries in the region. Third, although this
research used data from SPA surveys to look at the avail-
ability of drugs, equipment’s diagnostics and guidelines,
many other tools and resources for DM management,
such as electrocardiograms and other technologies, were
not considered.

Fourth, the BHFS 2014 only collected data from public
primary and secondary care facilities, as well as private/
NGO facilities in the countries surveyed that only offered
DM services; no data were collected from higher-level
facilities, such as tertiary-level health facilities. This is
something that should be considered in future research,
so that policymakers can make informed decisions. Fifth,
we were unable to collect data from patients, which would
have given further insight from the perspective of service
users butwas beyond the reach of this study. Sixth, since no
literature exists on the relative weight of each DM tracer
item on the WHO-SARA instrument, we used equivalent
weights for all items in the DM-specific readiness scores.
This may have underestimated or exaggerated the extent
of DM service readiness. In order to improve the validity
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of a DM readiness metric, future studies can consult DM
healthcare experts (ie, using Delphi methods).

Finally, although the WHO-SARA tracer items used to
build the DM readiness scores allow for a broad assess-
ment of DM service capacity, items related to microvas-
cular complications screening, such as retinopathy and
neuropathy, were left out. Since early detection of these
complications is critical for optimal DM care, including
questions about them in future health facility surveys may
allow for the development of more comprehensive DM
management tools.

CONCLUSIONS

We found that health facility capacity to provide DM
services is lacking in three countries with high diabetes
prevalence. In these countries, only a small percentage of
health facilities have at least 75% (9/12) of the required
DM management items, and no one has all 12 tracer
items. With the exception of the BP apparatus and the
height scale, the countries differed greatly in their avail-
ability of all tracer objects. Although the factors associ-
ated with higher readiness scores vary between the three
nations, the number of DM care providers and facility
types are all related to higher readiness scores. In order
to increase a health facility’s readiness to offer DM care,
country-specific factors must be addressed in addition
to common factors found in all three countries. Further
research is required to determine the cause of country-
level differences in tracer item availability in order to
develop targeted and effective country-specific strategies
to improve care quality in the SA region.
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