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Abstract

Introduction

Chronic Respiratory Diseases (CRDs) are some of the most prevailing non-communicable
diseases (NCDs) worldwide and cause three times higher morbidity and mortality in low-
and middle-income countries (LMIC) than in developed nations. In Bangladesh, there is a
dearth of data about the quality of CRD management in health facilities. This study aims to
describe CRD service availability and readiness at all tiers of health facilities using the World
Health Organization’s (WHO) Service Availability and Readiness Assessment (SARA) tool.

Methods

A cross-sectional study was conducted from December 2017 to June 2018 in a total of 262
health facilities in Bangladesh using the WHO SARA Standard Tool. Surveys were con-
ducted with facility management personnel by trained data collectors using REDCap soft-
ware. Descriptive statistics for the availability of CRD services were calculated. Composite
scores for facility readiness (Readiness Index ‘RI’) were created which included four
domains: staff and guideline, basic equipment, diagnostic capacity, and essential medi-
cines. Rl was calculated for each domain as the mean score of items expressed as a per-
centage. Indices were compared to a cutoff 0f70% which means that a facility index above
70% is considered ‘ready’ to manage CRDs at that level. Data analysis was conducted
using SPSS Vr 21.0.

Results

It was found, tertiary hospitals were the only hospitals that surpassed the readiness index
cutoff of 70%, indicating that they had adequate capacity and were ready to manage CRDs
(RI 78.3%). The mean readiness scores for the other hospital tiers in descending order were
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District Hospitals (DH): 40.6%, Upazila Health Complexes (UHC): 33.3% and Private
NGOs: 39.5%).

Conclusion

Only tertiary care hospitals, constituting 3.1% of sampled health facilities, were found ready
to manage CRD. Inadequate and unequal supplies of medicine as well as a lack of trained
staff, guidelines on the diagnosis and treatment of CRDs, equipment, and diagnostic facili-
ties contributed to low readiness index scores in all other tiers of health facilities.

Introduction

Combating non-communicable diseases (NCDs) is a major global public health challenge due
to its high morbidity and mortality rates. NCDs were responsible for more than two-thirds of
global deaths in 2019,killing 41 million people in total [1, 2], 16 million of which were prema-
ture deaths [3]. NCDs are likely to cost the world economy $47 trillion over the next 20 years,
representing 75% of global gross domestic product (GDP) [4].

Chronic respiratory diseases (CRDs) are one of the four most prevalent NCDs in the world
[2]. Examples of CRDs include, asthma, chronic obstructive pulmonary disease (COPD), occu-
pational lung diseases, sleep apnea syndrome, and pulmonary hypertension [5]. The burden of
preventable CRDs has major adverse effects on the quality of life and disability of affected indi-
viduals where women, children, and the elderly are the most vulnerable [6]. Global Disability
Adjusted Life Years (DALYs) of CRDs are high and rising. For example, the global mortality
rate due to COPD increased by almost 11% from 1990 to 2015 and if this current rate contin-
ues, it will be the third leading cause of global death by 2030 [7].

Though Bangladesh has achieved noteworthy progress in its health sector throughout the
past decades in comparison with its neighbors [8], it is still suffering from the increased burden
of NCDs [9]. NCDs account for 61% of the total disease burden in Bangladesh [3]. A vast num-
ber of people in Bangladesh are suffering from CRDs, where the prevalence of asthma is 5.2%
[10] and the prevalence of COPD is 12.5% [7]. The World Health Organization (WHO) rec-
ommends that NCD care should be integrated into Primary Health Care (PHC) to improve
NCD service delivery [2]. In response to this recommendation, Bangladesh has set up NCD
corners which provide prevention, screening, and treatment for common NCDs at the upa-
zila/sub-district level in its three-tiered PHC system (sub-district/upazila, union, and village
level) [11, 12]. However, there is still a huge gap in accessibility of NCD services in the primary
and secondary levels of the health system due to an insufficient government budget for health,
which accounts for only 3.4% of Bangladesh’s GDP [12]. In addition to lack of government
funding, NCD care in Bangladesh is limited due to poor supply chain management of essential
medicines and other commodities [12]. Moreover, the health system does not offer most ser-
vices in rural areas outside of Dhaka, meaning that trained staff and CRD services are inacces-
sible to patients there [8].

Additionally, there is paucity of data on NCD service readiness, availability, and utilization
in primary care facilities due to lack of research in this field as well as weaknesses in the
national management information system, DHIS2 [13]. Data on NCD service readiness, avail-
ability, and utilization in the facilities are crucial for governments and non-governmental orga-
nizations (NGOs) to implement appropriate interventions and to assess the quality and impact
of the services provided [14]. The Service Availability and Readiness Assessment (SARA) is a
comprehensive facility-based assessment and WHO SARA Standard Tool is used to collect
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data for conducting the assessment [15]. The tool covers questions on essential services in
health facilities, through which service ‘availability’ (whether facilities offer a variety of preven-
tive and curative health services) and ‘readiness’ (whether facilities have the items required to
deliver that service at the time of the site visit) can be evaluated rapidly [16]. Previously, studies
have used the WHO SARA Standard Tool to assess other NCDs in Bangladesh, such as diabe-
tes and cardiovascular disease (CVD) [8]. However, the WHO SARA Standard Tool has not
been utilized to assess CRDs related services within all tiers of health facility levels of
Bangladesh.

The Sustainable Development Goal Target 3.4 is to reduce by one third premature mortality
from non-communicable diseases through prevention and treatment. Universal access to CRD
services is an essential prerequisite for achieving this goal [15]. This study will help policy mak-
ers address gaps in current CRD service delivery which will further improve action plans for
overall NCD prevention and control in Bangladesh.

Methods
Survey design

This cross-sectional sub-study was part of a larger study called Service Availability and Readi-
ness Assessment (SARA) Survey for NCDs and Disability Service Delivery System in Bangla-
desh conducted from December 2017 to June 2018. For the purposes of this sub-study one
variable for assessing availability and 27 variables for assessing readiness focusing on CRD
related services were considered.

The WHO SARA Standard Tool collects information on the availability of medical equip-
ment related to CRD, including their location and functional status and components of sup-
port systems (e.g., logistics, maintenance, and management).

Sampling and recruitment

In Bangladesh, public facilities are established according to its administrative units (division,
district, upazila, union) where tertiary, secondary, and primary facilities are situated in the
divisions (medical college hospitals), districts (DH, MCWC), upazila (UHC), union (FWC,
CC) respectively [17]. As the number of population living in administrative units is different,
so the population served by each facility is not defined. It may be mentioned that UHCs pro-
vide 31% of government health service and each of it serves 100,000 to 400,000 people depend-
ing on its size [18].

To identify the total number of facilities at all three tiers in Bangladesh, the Bangladesh
Health Facility Survey (BHFS) 2014, National Institute of Population Research and Training
(NIPORT), Management Information System(MIS) Report of Directorate General of Health
Services (DGHS), and records from director hospital administration DGHS were used [16].
From this, we identified19,184 total hospitals and health centers in the country [19].

From this total, the parent study, Service Availability and Readiness Assessment (SARA)
Survey for NCDs and Disability Service Delivery System in Bangladesh, selected 590 facilities
using a stratified random sampling procedure according to administrative units and level of
facilities (Fig 1). CRD services are provided from tertiary level of health facilities upto upazila
level health facilities in Bangladesh [8]. This includes UHCs, district hospitals, and medical col-
lege hospitals. Conversely, MCWCs and FWCs were excluded from this sub study since these
facilities only offer family planning services, and not CRD services. Therefore, this sub study
found a total of 273 facilities that provided CRD services. However, 11 more facilities were
excluded from this sub study during the analysis of data. These facilities were excluded either
because the questionnaires were incomplete or the hospitals were specialized in diseases other
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Total no. of health facilities in Bangladesh: 19,184

I

o Tertiary hospital: 10

® District hospital (secondary): 60 (all)*

* MCWC (secondary): 61 (all)

® UHC: 128 (30% of total UCHs in the country)

UHC)
® NGO/Private: 75

Total no. of health facilities in sample during survey: 590

® FWC & CC:256 (2 facilities in correspondence to each

)

No. of facilities offered CRD services: 273

o Tertiary hospital: 10
o District hospital: 60
e UHC: 128

® NGO/Private: 75

No. of facilities excluded: 11
o Tertiary hospital: 2 (specialized in
certain other disease like cancer
and cardiovascular)
o District hospital:2 (incomplete
questionnaire)
e UHC:4 (incomplete

® NGO/Private: 3 (incomplete

i questionnaire)
questionnaire)

No. of health facilities analyzed for this study: 262

o Tertiary hospital: 8
o District hospital: 58
. C: 124

o NGO/Private: 72

Fig 1. Sampling and study inclusion flow chart. N>B- UHC: Upazila Health Complex, MCWC: Maternal and Child
Welfare Center, FWC: Family Welfare Center, CC: Community Clinic, NGO: Non Government Organization. *rest of
the district hospitals had been converted to medical college hospital (tertiary facilities).

https://doi.org/10.1371/journal.pone.0247700.9001

than CRD and were therefore irrelevant for this current study. The resulting sample size of 262
facilities is depicted in Fig 1.

The head of each facility or a management staff member who would have sufficient knowl-
edge of facility capacity and operations were selected to participate in the survey (Table 2).

Procedures

Forty-eight interviewers (MBBS graduates) were trained for two days to collect data using the
survey tool and to enter data into REDCap using tablets. The health facilities sampled were
contacted beforehand and an appointment was set with the focal person for interviewing.

Data analysis

Descriptive analyses were performed using the domains (i.e. staff and guideline, equipment,
diagnostic facilities and medicines) and corresponding readiness indicators/tracer items
(Table 1).

Calculations for facility “availability” and “readiness” were based upon SARA guideline [20]
and previous studies that utilized the SARA tool [5, 18]. Facility “availability” was assessed by
asking if the health facility provided any CRD services (yes or no).

Mean availability and Service readiness were assessed in three stages: 1. Determining the
mean availability of CRD service readiness indicators/tracer item at each facility level (number
of facilities that have the tracer item available *100/ the total number of facilities); 2. Calculat-
ing the readiness index (RI) of facilities according to all 4 domains (the mean of all tracer item
availability score in each domain);3. Calculating the facility level’s overall readiness score (the
average of the readiness index of all 4 domains). Indices were stratified by facility level and
compared to an RI cutoff score of 70%. This cutoff was based upon a study conducted by Wilb-
road Mutale et al in Zambia which utilized the SARA tool, where scores above 70% were
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Table 1. Tracer items in respective domains for CRD service.

Domains Tracer Items

1. Staff and guideline Pulmonologist(full-time)
Trained Nurse
Physiotherapist
Pulmonary technician

CRD Guideline(available that day)
Training on CRD management
2. Equipments Beds available for CRD patient
Stethoscope
Spacer for inhaler
Oxygen delivery apparatus
3. Diagnostic facility Chest X-ray
Sputum for gram stain, Culture and sensitivity(C/S), Acid-Fast Bacillus (AFB)
Spirometry Test
Peak flow meter
Arterial blood gas (ABG)
Sleep test
4. Medicine Beclomethasone inhaler
Salmetrol + Fluticasone inhaler
Dexamethasone injection
Salbutamol inhaler
Prednisolone
Hydrocortisone
Nebulizer solution
Montelukast
Tab Doxofylline
Broad Spectrum Antibiotic

https://doi.org/10.1371/journal.pone.0247700.t001

considered as ‘ready’ to manage CRDs at that level [4]. All analyses were performed using
SPSS Vr 21.0.

Ethical considerations

Ethical clearance was obtained from the Ethical Review Board of the Center for Injury Preven-
tion and Research, Bangladesh. Informed written consent was taken from each respondent.

Results
Health facility characteristics

A total of 262 health care facilities were assessed where 190 (72.5%) were public and 72
(27.5%) were from the private and NGO sector. The public facilities included primary [UHC
-124(47.3%)], secondary [DH-58(22.1%)] and tertiary [8(3.1%)] level facilities. More than one
fourth of facilities were situated in Dhaka division (Table 2)

CRD service availability

The mean availability of CRD service is presented in all four domains under four types of facil-
ities (primary, secondary, tertiary and private/NGO) (Table 3). Though tertiary hospitals
exhibited higher availability of items than other facilities some of them had no pulmonologists
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Table 2. Overall characteristics of health facilities providing CRD services.

Facility Type Interviewee type Number of health facilities
(n=1262)
Tertiary and Specialized hospital Director or their representative 8
District hospital (DH) (Secondary level) Civil Surgeon (CS)/Superintendent 58
Upazila Heath Complex (UHC) (Primary | Upazila Health and Family Planning Officer (UHFPO) or Resident Medical 124
level) Officer (RMO)
NGO / Private hospital Head of NGO/private hospital 72
Ownership
Public 190
Private 72
Division
Dhaka 70
Barishal 22
Chittagong 44
Khulna 41
Rajshahi 35
Rangpur 34
Sylhet 16

https://doi.org/10.1371/journal.pone.0247700.t002

%

3.1
22.1
47.3

27.5

72.5
27.5

26.7
8.4
16.8
15.6
13.4
13
6.1

(25.0%) nor trained nurses (37.5%) for CRD treatment. In terms of basic equipment, all items
were available in most of the facilities, except spacer for inhaler (DH-17.2%, UHC-8.1% Pri-
vate-13.9%). In diagnostic facility domain, DH and UHC run neither ABG nor sleep test and
65% of the UHCs did not even have X-ray facilities. Except broad spectrum antibiotics, few

essential medicines, especially inhalers, were available across facilities (Table 3).

CRD service readiness

Readiness to manage CRDs varied widely among facilities surveyed (Fig 2). Tertiary hospitals
had the highest mean readiness index score (78.4%) and were the only facility to cross the cutoff
threshold of 70%, reflecting that they were the only facility level ready to provide CRD service.

The rest of the public facilities scored far below the threshold [DH (40.7%), UHC (33.4%)].

mean readiness index of NGO and private hospitals was also low at39.5% (Fig 2).

The

When disaggregated by domains, only tertiary facilities could reach the threshold index in

any of the 4 domains. Rest of the facilities shown almost same score in their respective

domains. Scores in the staff and guideline domain were low, with the lowest by NGO/Private

(13.2%) (Fig 3).

Discussion

The study reveals that, on average, the tertiary hospitals were ready to provide specific service
for CRD patients, though there is still significant room for improvement. The rest of the health

facilities throughout Bangladesh had inadequate CRD service availability and readiness.

Lack of essential commodities, including medicines and medical supplies, is a constant

problem in public health facilities within Bangladesh [12], which was consistent with the lim-
ited supply of essential medicines for CRD management found in this study. In particular, sup-

plies of spacers for inhaler and peak flowmeter supplies are extremely inadequate.

Existing literature illustrates that Bangladesh has a severe shortage of trained staff and inad-
equate diagnostic facilities [12], which was principally responsible for facilities’ lower readiness

scores in this study. For example, only 50% of the tertiary facilities have a pulmonary
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Table 3. Mean availability of CRD service readiness indicators in different levels of facilities (n = 262).

Tertiary and Specialized | District hospital (Secondary Upazila Heath Complex NGO / Private
hospital (n = 8) level) (n = 58) (Primary level) (n = 124) hospital (n =72)

Staff and guideline
Pulmonologist(full time) 6(75.0) 0 0 4(5.6)
Trained Nurse 5(62.5) 3(5.2) 5(4.0) 3(4.2)
Physiotherapist 5(62.5) 2(3.4) 0 6(8.3)
Pulmonary technician 4(50.0) 0 0 2(2.8)
CRD Guideline(available that day) 7(87.5) 38(65.5) 70(56.5) 32(44.4)
Training 7(87.5) 13(22.4) 36(29.0) 10(13.9)
Equipment
Beds available for CRD patient 6(75.0) 15(25.9) 23(18.5) 6(8.3)
Stethoscope 8(100.0) 58(100.0) 124(100.0) 72(100.0)
Spacer for inhaler 5(62.5) 10(17.2) 10(8.1) 10(13.9)
Oxygen delivery apparatus 7(87.5) 54(93.1) 112(90.3) 62(86.1)
Diagnostic facility
Chest X ray 8(100.0) 50(86.2) 44(35.5) 51(70.8)
Sputum for gram stain, Culture and sensitivity 8(100.0) 46(79.3) 98(79.0) 44(61.1)
(C/S), Acid Fast Bacilli (AFB)
Spirometry Test 8(100.0) 11(19.0) 12(9.7) 16(22.2)
Peak flow meter 6(75.0) 6(10.3) 9(7.3) 9(12.5)
ABG 6(75.0) 0 0 5(6.9)
Sleep test 5(62.5) 0 0 3(4.2)
Medicine
Beclomethasone inhaler available 4(50.0) 11(19.0) 5(4.0) 35(48.6)
Salmetrol + Fluticasone inhaler 4(50.0) 11(19.0) 5(4.0) 39(54.2)
Dexamethasone injection 8(100.0) 38(65.5) 75(60.5) 46(63.9)
Salbutamol inhaler 5(62.5) 25(43.1) 38(30.6) 43(59.7)
Prednisolone 7(87.5) 29(50.0) 31(25.0) 38(52.8)
Hydrocortisone 7(87.5) 42(72.4) 69(55.6) 52(72.2)
Nebulizer solution 8(100.0) 44(75.9) 94(75.8) 56(77.8)
Montelukast 8(100.0) 39(67.2) 74(59.7) 44(61.1)
Tab Doxofylline 7(87.5) 18(31.0) 29(23.4) 35(48.6)
Broad Spectrum Antibiotic 8(100.0) 52(89.7) 105(84.7) 49(68.1)

https://doi.org/10.1371/journal.pone.0247700.t003

technician. The mean readiness index of staff and guideline for DH, UHC, and private hospi-
tals are 16.1%, 15.3%, and 13.2% respectively, which are similar readiness index scores previ-
ously conducted using the SARA tool to assess CVD and diabetes at these facility levels [8]. As
patient education reduces gaps in health care and disease management, so primary care physi-
cians may be an effective target for interventions to improve CRD management through
patient based simulation training in a resource poor country like Bangladesh [21].

While Leslie HH et al. reported, using the SARA Standard Tool, that private facilities in
Bangladesh possessed higher RI for overall NCD services in contrast to public facilities [22],
this was not found for CRDs in this study (39.5% RI). While according to the interviewee
around 90% of DH& UHC (public facilities) and 80% NGO/private facilities provided CRD
services to the patients, none of their readiness index scores indicated that they could suffi-
ciently manage patients with CRD. Though Bangladesh’s government established NCD cor-
ners in UHCs [11], these facilities’ RI score (33.3%) was less than half of the threshold
assessing readiness to treat CRDs (70%).
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78.4
40.7 39.5
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30 A
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Tertiary and District hospital ~ Upazila Heath ~ NGO/ Private
Specialized (secondary) Complex hospital
hospital (Primary)

Readiness Index Score in %

Healthcare facilities surveyed stratified by level

Fig 2. Overall CRD service readiness index score for each facility level (the red line indicates the cut off value 70%,
above which a facility is considered to be ‘ready’ to provide CRD services).

https://doi.org/10.1371/journal.pone.0247700.9002

The strength of this study is that we explored the current scenario of CRDs management in
facilities throughout Bangladesh stratified by different levels. We explained it both in summa-
rized and disaggregated in all four domains according to WHO SARA Standard Tool. How-
ever, there are some limitations to this study such as we could not include all the sample health
facilities due to incomplete questionnaire and absence of proper interviewee. Data is based on
reported information from the interviewed staff member and was not confirmed by observa-
tion. Moreover, we had to use same indicators for all level of facilities as there is no specific evi-
dence mentioning what services should be provided at which level.

Conclusion

In spite of significant development in the health sector, Bangladeshis still unable to provide
effective management of CRDs. Almost all of the facilities observed in this study are below the

100 -

Readiness Index (RI) in %

Tertiary and District hospital Upazila Heath NGO / Private
Specialized hospital (secondary) Complex (Primary) hospital

Healthcare facilities surveyed stratified by level

m Diagnostic facility =~ ® Equipments  ® Staff and guideline Medicine

Fig 3. Domain specific CRD service readiness index by facility level (the red line indicates the cut off value 70%,
above which a facility is considered to be ‘ready’ to provide CRD services).

https://doi.org/10.1371/journal.pone.0247700.g003
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readiness index threshold for CRD service delivery. Though tertiary hospitals, on average, are
ready to provide CRD care, they constitute only 3.1% of sampled health facilities. This infor-
mation can encourage policy makers and related stakeholders to improve current CRD service
delivery approach; especially what minimum service should be provided at the primary and
secondary healthcare levels, and advocate for equitable distribution of CRD services through-
out Bangladesh.
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