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Abstract

Aims: We aimed to evaluate the readiness and predictors of diabetes service capability at the level
of primary care in Bangladesh as an illustrative instance of readiness for diabetes care in low- and
middle-income countries (LMICs).

Methods: We used data from the 2014 Bangladesh Health Facility Survey (BHFS), a cross-
sectional, nationally representative survey (n = 1596 health facilities). We constructed a diabetes-
specific readiness index to assess diabetes service readiness in facilities with outpatient capability
and used multivariable regression analysis to evaluate contextual predictors of diabetes service
readiness.

Results: Three-hundred and forty-five facilities with outpatient and diabetes service capability
were included. Mean readiness for diabetes service capability on a scale of 0-100 was 24.9
(95%Cl: 20.8-28.9) and was lowest in rural settings, districts with high social deprivation, and
public facilities, where diabetes diagnostic equipment and medications were largely unavailable.
Facility type was the strongest, independent predictor of diabetes service readiness.
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Conclusions: Diabetes service readiness in outpatient facilities in Bangladesh was low,
particularly in public facilities, rural settings, and districts with high social deprivation. .These
findings could inform policies aimed at improving diabetes care in areas of high unmet need and
may serve as a model to assess diabetes service readiness in other LMICs.
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1. Introduction

Globally, an estimated 463 million adults are living with diabetes mellitus, a number
projected to grow to 700 million by 2045 [1]. While the rise in diabetes prevalence has been
a worldwide phenomenon, the rate of increase in prevalence over the past decade has been
fastest in low- and middle-income countries (LMICs)— a trend projected to continue [1,2].
Despite this growing burden, health systems in these lower resource settings are also
expected to be least prepared for the demands posed by this condition [3]. Yet, little is
known about health system preparedness (hereafter “readiness”) for diabetes service
provision at the level of primary care in LMICs, which hinders priority setting and efficient
resource allocation.

Among LMICs, Bangladesh has emerged as an important focus of the diabetes pandemic in
South Asia, recently ranked as one of the ten countries with the highest number of people
with diabetes worldwide—a figure projected to double by 2045 [4]. Despite demonstrating
exceptional health progress over the past few decades [5], the growing burden of diabetes
has become a major challenge for the health system in Bangladesh and for the introduction
of Universal Health Coverage [6,7]. Although a national plan for tackling non-
communicable diseases (NCDs) exists, current activities for the management of NCDs have
been largely fragmented and have not been commensurate with the scope and complexity of
the problem [8].

While several studies have described diabetes service readiness of health systems in LMICs
[7,9-13], an important gap in the available literature is the identification of contextual
predictors of outpatient diabetes service readiness in low resource settings, such as urban/
rural location, area social deprivation level, and facility type [7]. Since health inequalities are
known to vary along social gradients [14] and given that primary care is the front-line of
diabetes management [15], identifying predictors of diabetes service readiness at the level of
primary care can help guide policies and steer investment to areas of greatest need of
improvement in LMICs. In this study, we: (1) construct a diabetes-specific readiness index
using standard health system metrics; (2) geographically map outpatient readiness for
diabetes in Bangladesh; and (3) evaluate contextual predictors of outpatient diabetes service
readiness in Bangladesh as an illustrative instance of readiness for diabetes care in LMICs.
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2. Materials and methods

2.1. Data source and study sample

We used data from the 2014 Bangladesh Health Facility Survey (BHFS), a cross-sectional,
nationally and regionally representative, probabilistic and facility-based survey that was
implemented by the National Institute of Population Research and Training (NIPORT) of the
Ministry of Health and Family Welfare in Bangladesh [16]. The BHFS-2014 survey utilized
standardized questionnaires from the service provision assessment (SPA) component of the
U.S. Agency for International Development (USAID) Demographic and Health Surveys
(DHS) Program [17]. The goal of the SPA surveys is to provide a comprehensive overview
of a country’s health service delivery and availability, which are based on the World Health
Organization’s (WHO) service readiness indicators [18]. The aim of the 2014 BHFS was to
assess the availability of basic and essential health care services and the readiness of health
facilities to provide quality services to patients.

The 2014 BHFS was conducted on a random sample of 1596 health facilities selected from a
total of 19,184 registered facilities [16]. Trained interviewers carried out standardized,
direct, structured face-to-face interviews with key health facility informants. Since the focus
of our analysis was outpatient diabetes service provision and given that only a subset of
health facilities in Bangladesh are equipped for the provision of diabetes services, we
included only health facilities with outpatient capability that answered “yes” to the question
“Do providers in this facility diagnose and/or manage diabetes?” (17 = 345 sampled health
facilities, which corresponded to a population of 2524 health facilities when considering
complex survey design). Among these 345 facilities, 201 facilities also had inpatient
capability. A flow diagram of the sample selection process is provided in Supplemental
Online Appendix, p. 2.

2.2. Health facility type categorization

Ten facility types were listed on the 2014 BHFS [16]. A list and categorization details of
these facilities are presented in Supplemental Online Appendix, p 3. We sub-categorized all
facilities into three general categories: public facilities, private facilities, and NGOs. Public
facilities were further categorized according to the 2014 BHFS report into District (District
hospital and Mother and Child Welfare Center), Upazila Health Complex, Union, and
Community clinic. Within the tiered health system of Bangladesh, District hospitals function
as urban referral centers for primary care facilities and are equipped for the provision of both
inpatient and outpatient services [19]. Upazila Health Complexes at the upazila (subdistrict)
level also provide inpatient and outpatient services but are primarily designed for care
delivery in rural areas [20]. Union level facilities and Community clinics correspond to the
lowest levels of care delivery, mostly outpatient care, in rural areas.

2.3. Definitions of health facility readiness

We defined readiness according to the WHO Service Availability and Readiness Assessment
(SARA) reference manual as the availability of components required to provide health
services [21]. We considered two different aspects of readiness: basic amenities and
diabetes-specific readiness. Basic amenity readiness is defined as the overall capacity of
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health facilities to provide seven basic amenities: power, improved water source inside or
within the ground of the facility, room with auditory and visual privacy for patient
consultations, access to adequate sanitation facilities for clients, communication equipment,
access to a computer with email/internet, and emergency transportation. Diabetes-specific
readiness refers to the ability of health facilities to offer diabetes services and the capacity to
provide that service measured through presence of diabetes tracer items (Table 1). These
definitions formed the basis for the construction of the readiness indices described below.

2.4. Readiness index for basic amenities

We constructed a basic amenities index using factor analysis (FA) [22] based on a set of
conceptual correlates to health facility readiness for basic amenity provision [18]. Briefly,
FA is a type of multivariate analysis and a statistical simplification technique applied to
observed and correlated data that approximates one or more underlying characteristics. We
included the eight variables categorized under the seven basic amenities domain on the
WHO SARA reference manual described above [21]. To assess the internal consistency and
reliability of the readiness index constructed, we calculated Cronbach’s Alpha (a) (a =
0.744 suggested index reliability). Following the Dalenius & Hodges stratification method
[23], we rescaled the index from 0 to 100 (0 being lowest readiness and 100 being highest
readiness) and when used as a categorical variable, the index was expressed at three levels:
low, medium, and high. Through this categorization, the variance obtained is minimal within
each group and maximum between groups.

2.5. Readiness index for provision of diabetes care

We constructed a diabetes-specific index using the methodology outlined above. Following
the WHO SARA manual [21], we reviewed all variables according to the four diabetes
domains of service readiness: trained staff and guidelines, equipment, diagnostics, and
medicines and commodities. Nineteen variables related to diabetes service provision were
identified (Table 1 and Supplemental Online Appendix, p 4). Sharps and waste storage and
disposal and urine glucose testing were considered important variables according to standard
clinical diabetes guidelines and, hence, were included in our analysis despite not being
specifically outlined in the WHO SARA diabetes tracer item guideline [21]. Cronbach’s
Alpha (a) of 0.875 suggested index reliability [24]. Missing data were predominantly
concentrated in 11 out of the 27 variables (Supplemental Online Appendix, p. 4) included in
the construction of the readiness indices. Given the conceptual relevance of these variables,
and in order to construct an unbiased index, we replaced the original missing data with a
number 1 and we generated a dummy variable that retained the missing variable
information. This resulted in a total of 38 variables included in the multivariate analysis,
which incorporated the variability of both existing and missing data.

2.6. District social deprivation index

To assess the relationship between area social deprivation and health facility readiness, we
constructed a multivariate district social deprivation index using data from the Bangladesh
Interactive Poverty Maps Project at the World Bank [25]. We included all districts in the
analytical sample (58 districts out of 64 in total). This index combined the population
density (total population per km?2), the share of the rural population, the percentage of the
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population that lives below the official national lower poverty line, the percentage of the
working population in the agricultural sector, percentage of households without access to
electricity, flush toilet and tap water, the percentage of children (<5y) who are severely
underweight, and the percentage of adults with low literacy. Cronbach’s a = 0.881 suggested
index reliability.

2.7. Analysis

All analyses were performed on Stata (College Station, Texas) version 15.1 considering
complex survey design. We first conducted a descriptive analysis of the selected variables,
categorized as either basic amenities or diabetes-specific services. For reference, we
included paracetamol and amoxicillin as general medication variables and evaluated their
availability across facility types. Distributional independence of each tracer item by facility
type was assessed using chi-square testing. We then calculated the mean readiness (and 95%
Cl) of basic and diabetes-specific services and performed unadjusted linear regression by
each predictor variable (urban/rural setting, district social deprivation, inpatient service
capability, and facility type). We subsequently estimated three additive linear regression
models with independent variables added in two categories: contextual predictors (urban/
rural setting, district social deprivation) and internal facility predictors (facility type, basic
amenities index, and inpatient capability). Lastly, utilizing the GPS dataset available through
the DHS, we mapped the regional geographic distribution of the health facilities included in
this study according to their crude diabetes service readiness score (low, medium, high). To
understand the regional diabetes prevalence context of each facility, we also included
regional age-adjusted diabetes prevalence estimates from the literature [26]. Since the unit of
analysis in our study is the health facility and the unit of analysis of the published prevalence
estimates is the individual, the geographic illustration of these health facilities in the context
of regional diabetes prevalence is qualitative and does not imply correlation.

3. Results

Of the 345 facilities included in this analysis, 71% were public, 13.9% were NGOs, and
14.8% were private. Table 1 summarizes the inpatient capability, basic amenities and
diabetes-specific services among health facilities with diabetes service provision in the 2014
BHFS, according to facility type. The availability of basic amenities was significantly
different across facility types, with highest availability in District, Upazila, NGO, and private
facilities and lowest availability in Union and Community clinics. General equipment items
were distributed more evenly across facilities. Blood pressure apparatus and stethoscopes
were reported as available across all facility types (76.0% to 100% of facilities for blood
pressure apparatus availability and 89.1% to 100% for stethoscope availability).
Measurement equipment for height, weight, and waist circumference was also available
across all facility types, with more than 50% of facilities having an adult scale but a lower
percentage of facilities having measuring tape for waist circumference or a stadiometer.

4. Availability of diabetes-specific services and items across facilities

Union facilities and Community clinics had the highest percentage of providers diagnosing
and treating diabetes (54.7% and 98.9%, respectively) compared with all other facilities.
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However, all facility types had a low percentage of providers with diabetes training in the
last 2 years, particularly Union facilities, where only 1.5% of their providers met this
qualification. Availability of diabetes guidelines was variable across all facilities, with the
highest availability in District facilities (63.0% [48.7, 75.7]) and the lowest availability in
Union facilities (29.5% [17.5, 45.1]). Availability of working glucometers also differed
significantly across facilities, with good availability in Community clinics and private
facilities, low availability in District and Upazila facilities, and no availability in Union
facilities. A similar trend was observed for unexpired glucometer test strips.

With the exception of private facilities, medication availability for diabetes treatment was
low across all facility categories. Metformin was reported available in 73.2% of private
facilities, whereas availability was reported in only 28.3% of District, 8.0% of Upazila,
16.5% of NGOs, and in none of Union facilities and Community clinics. Insulin was
reported available in 62.4% of private facilities whereas availability was reported in only
15.2% of District, 6.3% of NGOs and was nearly absent in Upazila, Union, and Community
clinics. A similar trend was observed for glibenclamide and injectable glucose. In contrast to
medications for diabetes, paracetamol and amoxicillin were available in greater than 87.8%
[71.9, 95.3] and 77.1% [60.1, 88.2] of facilities, respectively.

4.1. 2.2.Readiness index for basic amenities and diabetes service provision according to
contextual and internal facility variables

Fig. 1 illustrates the mean readiness (0-100 scale, 100 being highest readiness) for basic
amenities and for diabetes service provision overall and by each contextual predictor (urban/
rural context and district social deprivation) and each internal facility predictor (inpatient
service capability and facility type). Overall, mean readiness for basic amenities was 58.5
[95% CI: 53.8, 63.2] and mean readiness for diabetes services was 24.9 [20.8, 28.9].
Statistically significant differences were observed for the diabetes readiness index when
stratified by each predictor variable. Mean diabetes service readiness was lowest in rural
versus urban settings (rural, 13.6 [10.8, 16.5]; urban, 60.0 [55.6, 64.4]), and facilities with
medium versus low district social deprivation (medium, 15.7 [11.0, 32.3]; low, 41.0 [25.4,
56.6]). Diabetes service readiness was also lowest in facilities with no inpatient capability
(14.1[11.1, 17.1]) compared with facilities with inpatient capability (57.1 [52.1, 62.0]).
Diabetes service readiness was lowest in public facilities, primarily Union facilities (6.2
[5.2, 7.2]) and Community clinics (10.5 [7.6, 13.3]) and highest in NGOs (53.1 [44.9, 61.4)]
and private facilities (75.0 [69.1, 82.3]). Statistically significant differences for the basic
amenity readiness index were only observed when stratified by urban/rural setting and
inpatient capability.

4.2. 2.2. Regional map of health facility diabetes service readiness and regional age-
adjusted diabetes prevalence

Fig. 2 illustrates the map of Bangladesh and the regional distribution of health facilities
included in this analysis, categorized according to each facility’s diabetes-specific readiness
level. The map also depicts the regional prevalence of diabetes according to published
estimates, stratified into low, medium and high [26]. Since the unit of analysis of the
readiness index (health facility) and the unit of analysis of diabetes prevalence (individuals)
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were not the same, the illustration is qualitative and does not imply correlation. Most of the
facilities had low diabetes service readiness (67.8% of all facilities), 16.3% had medium
readiness and 15.9% had high readiness. Khulna, Rajshani, and Barishal had more than 70%
of their facilities categorized as low-readiness and less than 10% of their facilities
categorized as high-readiness. Among these three regions, Barishal has the second highest
age-adjusted diabetes prevalence in Bangladesh [26]. Dhaka, Rangpur and Sylhet had the
highest proportion of facilities with medium and high diabetes service readiness.

4.3. 2.2. Multivariable regression models

Additive adjusted linear regression models for the relationship between diabetes service
readiness and predictors are presented in Table 2. After adjusting for facility type, basic
amenity index, inpatient capability, urban/rural setting, and district social deprivation level,
facility type and basic amenity readiness level were strongly associated with diabetes service
readiness. Specifically, compared with District facilities, all public facilities were negatively
associated with health facility diabetes service readiness, with the lowest coefficients
corresponding to Union facilities and Community clinics (Union coeff. -36.4 [-53.7, -19.1],
Community clinics coeff. -32.4 [-50.1, -14.1]). In contrast, when compared with District
facilities, private facilities were positively associated with diabetes service readiness (coeff.
21.0[11.3, 30.8]). Compared with low basic amenities index, facilities with higher basic
amenity index were positively associated with diabetes service readiness.

5. Discussion

We assessed primary care facility readiness for diabetes service delivery in Bangladesh, a
LMIC with a rapidly growing diabetes prevalence. We found that diabetes service readiness
in outpatient facilities was low, particularly in rural settings, areas with high district social
deprivation, and in public facilities. Upazila Health Complexes (which serve primarily rural
populations), Union facilities and Community clinics (the smallest units of public outpatient
care delivery) were negatively associated with diabetes service readiness when compared
with District facilities (the most robust units of public outpatient care delivery in
Bangladesh). In contrast, private facilities were positively associated with diabetes service
readiness. This relationship was observed even after adjusting for urban/rural setting, district
social deprivation level, inpatient capability, and basic amenity readiness level. Since
diabetes has been proposed as a tracer of health systems [27] and given that the WHO
SARA tracer items have been standardized for the assessment of health facilities across
LMICs, the diabetes readiness index presented in our study could serve as a tool to identify
important gaps in diabetes delivery capability in other LMICs.

Several important policy implications emerged from our analysis. First, the finding that
public facilities, primarily Union and Community clinics, were least prepared for diabetes
service provision and had critical gaps in diagnostic equipment and medication availability
for diabetes treatment highlights important areas of improvement across the public health
sector in Bangladesh. While availability of general basic medications, such as paracetamol
and amoxicillin, was robust across all facilities, medications for diabetes treatment had low
availability in all but private facilities and were largely unavailable in Union facilities and

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 May 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Seiglie et al.

Page 8

Community clinics. Metformin, glibenclamide, and insulin are included in the Essential
Medicines List and should be available in facilities that provide diabetes services [28].
Insufficient funds for health facilities, weak procurement processes, delays in receiving
drugs, and increased drug and medical supply prices are common factors that contribute to
drug and medical supply shortages and could potentially explain this deficit [29]. The stark
contrast in widespread availability of acute medications and the limited availability of
medications for diabetes across facilities is consistent with prior studies in LMICs [30]. This
finding suggests either lack of prioritization of diabetes treatment in these facilities or a
misalignment between supply and demand, which has been associated with sub-optimal
service utilization and poor health outcomes [31]. Since public health facilities are the most
accessible units of care for most of the population, these findings also highlight an important
gap in the public primary care sector of Bangladesh and could help guide supply chain
policy for improving availability of medications for the treatment of diabetes.

Second, the finding that primary care facilities in rural areas and in areas of higher district
social deprivation were least prepared for the care provision of patients with diabetes
suggests inequities in care delivery of diabetes in Bangladesh. This is particularly relevant
when considering that undiagnosed diabetes in Bangladesh is most prevalent among the
most socioeconomically vulnerable groups in the country [32]. In these areas of higher
district social deprivation, patients with diagnosed diabetes may lack the resources to travel
to seek care in other, better equipped facilities. Moreover, people with undiagnosed diabetes
who live in these areas, and who may remain asymptomatic for several years, are likely to
experience a significant delay in appropriate screening, diagnosis, treatment, linkage to care
and consequently develop adverse sequelae related to uncontrolled diabetes [33].
Additionally, we found that while NGOs were generally better prepared for diabetes care
provision, they were geographically distributed along areas of lower district social
deprivation (Supplemental Online Appendix, p. 5). Although NGOs, such as the Diabetic
Association of Bangladesh, have significantly increased their service provision since 2014
[34], it is important to assess whether this has resulted in an increased availability of
diabetes services in highly socially deprived areas in Bangladesh.

Third, as illustrated in Fig. 2, some of the regions with the highest diabetes prevalence, such
as Barishal and Chattogram, had a high proportion of their facilities categorized as having
low diabetes service readiness. Although this finding is qualitative, it highlights a possible
mismatch in the availability of primary care facilities equipped for the provision of diabetes
services, the regional burgeoning demand for these services, and the need for targeted
investments to strengthen service provision in areas of high prevalence. We also observed
that differences in readiness across facility type and deprivation level were significant for the
diabetes-specific readiness index but not for the basic amenity index. This suggests that
results derived from the construction of the diabetes readiness index highlight elements
within the health system that are specific to diabetes service provision and may not be solely
explained by limited basic resources.

Our findings are consistent with several studies on health facility readiness in LMICs. In
their systematic review, Nuche-Berenguer and Kupfer identified critical gaps in the capacity
to diagnose diabetes, medication access, and training of healthcare workers caring for
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patients with diabetes in Sub-Saharan Africa [13]. Single-country studies in South Asia have
presented similar findings [11,12]. In their health facility survey study in two Indian
communities, Gabert et al. showed that lower-level health facilities had limited capacity to
measure blood glucose as well as significant gaps in the availability of first-line
pharmaceuticals for diabetes management [11]. In a mixed methods study in south India,
Elias et al showed that the majority of households depended on private facilities for diabetes
care because of lack of laboratory facilities and frequent medicine stockouts at government
primary health centers [12]. Similarly, in a multi-country analysis, Moucheraud showed that
fewer than half of surveyed facilities across five LMICs were ready for the management of
diabetes [9]. Overall, our findings expand on this literature and add an important level of
complexity by investigating predictors of health facility readiness and by qualitatively
illustrating the geographic distribution of outpatient readiness for diabetes service provision
in Bangladesh.

Our study has several limitations. First, although the BHFS is a high-quality, nationally
representative survey, this is a cross-sectional study and we report associations, not causal
effects. Secondly, we focused on a subsample of facilities reporting the provision of diabetes
services. We expect this subsample to be representative of the facilities providing this
service nationwide assuming that diabetes facilities have a random probability of selection
within the total group of facilities. However, we cannot confirm that the sample is nationally
representative due to the absence of a census of facilities providing diabetes services. Third,
our study included only facilities that provided outpatient services and those facilities that
responded “yes” to diabetes service capability. Since most facilities surveyed had missing
information on diabetes service capacity (Supplemental Online Appendix, p. 2), resulting in
their exclusion from our sample population, our findings are only applicable to the smaller
percentage of facilities with complete information.

Fourth, since there is no literature on the relative weight of each diabetes tracer item on the
WHO SARA instrument, we utilized equal weights for each item used in the construction of
the diabetes-specific readiness index. This could have under- or overestimated the readiness
level for diabetes service provision. Future studies to strengthen the validation of a diabetes
readiness metric may consider consulting diabetes healthcare experts (i.e. using Delphi
methods) [35], benchmarking these results against those of countries with a similar
demographic, social and economic profile, and comparing our estimates with population-
level surveys that are similar in time period and design. Lastly, while the WHO SARA tracer
items used for the construction of the diabetes readiness index allow for the general
evaluation of diabetes service capability, items related to screening of microvascular
complications, such as retinopathy and neuropathy, were not included. Since early detection
of these conditions is essential for optimal diabetes care [36], inclusion of questions relevant
to these complications in future health facility surveys may allow for the construction of
more comprehensive tools for measuring diabetes-specific service readiness.

As health systems and individuals in LMICs face the unprecedented burden posed by
diabetes in the coming decades, it is vital to understand the readiness and contextual
predictors of health system readiness for diabetes management in these settings. In this
study, we found that overall readiness for diabetes service provision at the primary care level
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in Bangladesh was low, particularly in public facilities, rural settings, and districts with high
social deprivation. Since diabetes management represents an important challenge to the
introduction of Universal Health Care in Bangladesh and other LMICs, our findings could
help guide policies for the prioritization of resource allocation that could strengthen care
delivery for diabetes in low resource settings and steer investment towards areas of highest
unmet need.
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Fig. 1 —.

Readiness level for basic amenities and diabetes service provision in outpatient facilities in
the 2014 BHFS, by urban/rural setting, inpatient capability, facility type, and district social
deprivation level. Facility type abbreviations: District level (DL), Upazila Health Complex
(UHC), Union level (UL), Community clinic (CC). District social deprivation levels were
ranked from 1 (lowest-richest) to 5 (highest-poorest). P values for unadjusted univariable
linear regression: **: <0.01; ***:< 0.001.
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Diabetes prevalence*
[ Low: 6.4% to 10.0%

O Medium: 10.0% to 10.2%
O High: 10.2% to 12.4%
Health facility diabetes readiness level
* Low: <26.7% (67.8%)

4 Mediun: 26.7% to 63.3% (16.3%)

* High: >63.3% (15.9%)

Fig. 2 —.

Mgp of health facilities with diabetes service provision capacity in the 2014 BHFS
according to diabetes service readiness level and regional age-adjusted diabetes prevalence.
*Published age-adjusted diabetes prevalence in Bangladesh, by region. TDiabetes service
readiness index was adapted to a 0—100 scale and was derived from the World Health
Organization Service and Availability Readiness Assessment tracer items for diabetes care.
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