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ABSTRACT

Context and objectives Non-communicable diseases

and injuries (NCDIs) comprise a large share of mortality and
morbidity in low-income countries (LICs), many of which occur
earlier in life and with greater severity than in higher income
settings. Our objective was to assess availability of essential
equipment and medications required for a broad range of acute
and chronic NCDI conditions.

Design Secondary analysis of existing cross-sectional survey
data.

Setting We used data from Service Provision Assessment
surveys in Bangladesh, the Democratic Republic of the Congo,
Ethiopia, Haiti, Malawi, Nepal, Senegal and Tanzania, focusing
on public first-referral level hospitals in each country.
Outcome measures We defined sets of equipment and
medications required for diagnosis and management of four
acute and nine chronic NCDI conditions and determined
availability of these items at the health facilities.

Results Overall, 797 hospitals were included. Medication
and equipment availability was highest for acute epilepsy
(country estimates ranging from 40% to 95%) and stage

1-2 hypertension (28%—83%). Availability was low for type

1 diabetes (1%—70%), type 2 diabetes (3%—57%), asthma
(0%~—7%) and acute presentations of diabetes (0%—26%)

and asthma (0%—4%). Few hospitals had equipment or
medications for heart failure (0%—32%), rheumatic heart
disease (0%—23%), hypertensive emergencies (0%—64%) or
acute minor surgical conditions (0%—5%). Data for chronic
pain were limited to only two countries. Availability of essential
medications and equipment was lower than previous facility-
reported service availability.

Conclusions Our findings demonstrate low availability of
essential equipment and medications for diverse NCDIs at
first-referral level hospitals in eight LICs. There is a need for
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Strengths and limitations of this study
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» To our knowledge, this is the first analysis with
cross-country comparisons of readiness at first-
referral level hospitals for acute and chronic pre-
sentations of a broader range of non-communicable
diseases and injuries in low-income countries using
practical and well-defined clinical criteria.

» Valid cross-country analysis was possible by com-
paring facilities at analogous levels of the health
system and using Service Provision Assessment
data, which is largely standardised across countries.

» The Service Provision Assessment surveys lack lon-
gitudinal data, and our analysis does not include in-
formation about supply chains, limiting the nature of
the description about the availability of medications
and equipment.

» While we analysed data from eight countries repre-
senting a variety of low-income countries geograph-
ically, there are many more countries excluded from
our analysis.

decentralisation and integration of NCDI services in existing
care platforms and improved assessment and monitoring to
fully achieve universal health coverage.

INTRODUCTION

Non-communicable diseases (NCDs) and inju-
ries (NCDIs) are major drivers of the disease
burden in low-income countries (LICs),
accounting for 41% of mortality and morbidity
in terms of disability-adjusted life years in 2017.'
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In many LICs, the risk factors, epidemiology and disease
conditions that comprise the burden of NCDIs differs from
that seen in higher income countries.” In these countries,
harmful environments, infectious diseases and poor access to
timely and high-quality health services are important factors
contributing to the burden of NCDs.”*

Health sector interventions to address this burden have
been increasingly recognised as both cost-effective and equi-
table, particularly for severe NCDIs affecting individuals early
in life.® In many LICs, availability of services to diagnose
and manage NCDs is low and most often found primarily in
urban higher-level hospitals.* However, several NCDI inter-
ventions may be optimally delivered at firstreferral level
hospitals, which have been recognised as an essential compo-
nent of the primary healthcare system.” These firstreferral
hospitals, called district hospitals in some health systems,
provide an opportunity to decentralise care, as they are more
accessible to patients than tertiary referral hospitals and more
capable of providing advanced services than health centres.®”
Populations in rural areas, which tend to have higher rates of
poverty in LICs,® often face challenges accessing healthcare
at distant facilities.” Although one study has shown low readi-
ness of health facilities in five LICs to deliver general services
for cardiovascular disease, diabetes and chronic respiratory
diseases," there has been limited multicountry assessment of
hospital capacity to deliver a broader range of priority NCDI
interventions. Some facility surveys assessing readiness and
quality of care for other types of care, such as for maternal
health, have found lower quality in facilities located in areas
with higher rates of poverty.'”

In this study, we evaluated the availability of equipment
and medications for management and diagnosis of the acute
and chronic presentations of a broad range of NCDIs at first-
referral level hospitals in eight LICs: Bangladesh, the Demo-
cratic Republic of the Congo (DRC), Ethiopia, Haiti, Malawi,
Nepal, Senegal and Tanzania. We selected specific NCDIs
with potentially severe presentations early in life, including
asthma, hypertensive emergencies, heart failure, rheumatic
heart disease, type 1 and 2 diabetes, epilepsy, injuries and
minor surgical conditions and chronic pain. Given previous
findings linking poverty and healthcare quality, we examined
whether there were associations between subnational preva-
lence of extreme poverty and availability of equipment and
medications. To the best of our knowledge, the countries we
included in this study are the only LICs with comparable,
openly available, nationally representative data on NCDI
service provision recently collected via a standardised survey.

METHODS

Study setting and data sources

We used publicly available data from all Service Provision
Assessment (SPA) surveys conducted in LICs through
2018. The SPA surveys are nationally representative
health facility assessments administered as part of the
Demographic and Health Survey (DHS) programme.'!
These surveys were designed to assess human resources,
infrastructure, equipment and medications available for

maternal and child health (MCH) and priority infectious
diseases.'' In 2012, the SPA questionnaires were updated
to include indicators for some NCDIs, including infra-
structure, human resources, medications, equipment and
guidelines. Survey collectors indicate medications and
equipment as available if they directly observe these items
on the day of the survey.

Since the initial inclusion of questions on NCDs,
SPA surveys had been completed as of 2018 in eight
LICs representing a broad range of geography, popu-
lation size, economic productivity, healthcare expen-
diture and health system capacity: Bangladesh (2014),
the DRC (2017-2018), Ethiopia (2014), Haiti (2013),
Malawi (2013-2014), Nepal (2015), Senegal (2016-2017)
and Tanzania (2014-2015) (see online supplementary
appendix table 1)."” Bangladesh subsequently graduated
to lower-middle-income status in 2015, and Senegal was
moved from a lower-middle-income country to an LIC
in 2017 and back to a lower-middle-income country in
2020. These countries, excluding Senegal and Bangla-
desh, together represent 19% of countries classified as
LICs by the World Bank for the 2020 fiscal year and 44%
of the global population living in LICs."”” '* The surveys
in Haiti and Malawi were facility censuses, intended to
capture all health facilities in the country. In Nepal, all
public facilities were in the sampling frame and almost all
public hospitals were surveyed. All hospitals in Ethiopia
were included in the survey collection, along with a repre-
sentative sample of private clinics and health centres.
In Tanzania, all types of facilities were in the sampling
frame, and 99% of hospitals were selected for the sample.
In the DRC, the survey was done using a stratified random
sample to obtain results by province and type of health
facility. In Bangladesh, the surveys were conducted on a
stratified random sample of facilities to obtain represen-
tative estimates by seven administrative divisions and by
facility types (including a census of public district hospi-
tals but a sample of public upazila health complexes).
The combined 2016 and 2017 surveys in Senegal essen-
tially includes a census of hospitals. Full details on the
data from each country can be found in online reports,
along with survey instruments.'* Data from these surveys
were obtained from the DHS programme (www.dhspro-
gram.com).

We build on methods previously developed to assess the
quality of primary healthcare using similar datasets."” '°
The datasets were cleaned and standardised across the
countries, categorising facilities as hospitals, health
centres and clinics, or other facilities such as dispensa-
ries. Facility weights used in analysis accounted for survey
design and nonresponse to ensure representativeness,
as oversampling is often done for certain facility types
in these surveys. Our assessment focused on public first-
referral hospitals. We regarded first-referral level hospi-
tals as the first point of care for patients requiring referral
from a primary health centre level, and the names for
these facility types varied across countries. We limited our
analysis to public sector facilities to optimise evaluation
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of health system investment and capacities provided from
government sources for the poorest segment of the popu-
lation, though data are not available within SPA surveys
to specify payment source and mechanism for each
commodity or service provided. In Nepal, we classified
public district hospitals as firstreferral level hospitals.
In Bangladesh, we classified upazila health complexes as
first-referral level hospitals because they are described as
hospitals with in-patient beds and surgical care, occupy
a lower level than district hospitals in Bangladesh, and
have population catchment areas similar to district hospi-
tals in other countries (1 facility per 375000 popula-
tion, compared with a range across other countries of 1
facility per ~175000-560000). In Malawi and Tanzania,
we combined public district hospitals with public rural/
community hospitals (Malawi) and district designated
hospitals (Tanzania) as firstreferral level hospitals. In
Haiti, we used the community referral hospital classifi-
cation. In Senegal, we reported on all public hospitals
because more specific categories were not available from
the SPA data. In the DRC, we used public hospitals below
the provincial/tertiary level, though we could not differ-
entiate between additional categories from the available
data. In Ethiopia, we used both primary hospitals and
general hospitals given the relatively recent introduction
of primary hospitals and similarities in service delivery
standards. Additional details can be found in online
supplementary appendix table 1.

Data analysis

We analysed the availability of essential equipment and
medications required for diagnosis and treatment of
nine chronic disease states and four acute presenta-
tions of eleven NCDI conditions (table 1). We defined
the minimum set of essential equipment and medica-
tions for the diagnosis and treatment of each condition
using existing guidelines and iterative expert review
from a group of public health practitioners, researchers
and clinicians familiar with the local contexts. Acute
conditions are those that require urgent procedures or
hospitalisation, whereas chronic conditions were those
requiring longitudinal follow-up for ongoing monitoring
and disease management. The availability of the full
essential set of functioning equipment and unexpired
medications was determined for each facility. We consid-
ered equipment available if it was present in general
outpatient, NCD or minor surgical areas. Medications
were considered available if they were observed present
and unexpired. In most cases, the data necessary to create
these sets were available. In cases in which a survey ques-
tion about one of the components of the equipment and
medication set for a condition was not answered but the
rest of the components were present at the facility, the
facility received an ‘unknown’ classification for that set.
If any one of the components was unavailable, then the
essential set was classified as unavailable. Surveys in some
countries did not contain questions about all of the rele-
vant medications and equipment. In these cases, as well as

in countries with >10% missing data for a particular vari-
able, the country was excluded from analysis (see online
supplementary appendix table 2 for list of missing vari-
ables). Missing variables and ‘unknown’ classifications for
a set of equipment and medications were rare, resulting
most frequently from surveys in particular countries
excluding certain pain medications or surgical equip-
ment. A total of 21 out of 797 public first-referral hospitals
(less than 3%), 20 of these in Bangladesh, did not provide
NCD services according to the survey. If these particular
facilities were missing data for particular medications or
equipment, we assumed the medications or equipment
were unavailable. The availability of the essential sets of
equipment and medications and their component items
were tabulated by geographic units (both by country and
by subnational units within countries). We also compared
the proportion of facilities that reported diagnosing and
managing chronic respiratory diseases, cardiovascular
diseases and diabetes with the availability of essential
equipment and medications for asthma, diabetes, hyper-
tension (HTN), heart failure and rheumatic heart disease
at those same facilities. We reported 95% CI for estimates
using standard survey tabulation methods for countries
that surveyed a sample of public first-referral hospitals
(Bangladesh and the DRC) but not for countries where
surveys were intended as a facility census. The surveys
from Bangladesh and the DRC sampled a relatively large
proportion of the total number of hospitals, so we calcu-
lated the 95% CI incorporating a correction for finite
population size.

To examine a potential association between the avail-
ability of NCDI medications and equipment with the
prevalence of extreme poverty in subnational regions, we
used a modified version of the Multidimensional Poverty
Index from the Oxford Poverty and Human Development
Initiative (see online supplementary appendix tables 3
and 4).* We counted the number of the individual compo-
nents across our disease-related sets of medications and
equipment (table 1) that were available on the day the
survey was conducted at each facility, deduplicating items
in multiple sets. We assessed the association between the
logit-transformed proportion of the total items available
in a public firstreferral level hospital and the preva-
lence of extreme poverty in the subnational unit (district
or region) where the hospital was located using linear
regression. We conducted regressions separately for each
country to account for likely differences in governance
and health systems. We used different regression specifi-
cations to assess the association between the availability
of equipment and medications and the prevalence of
extreme poverty. In one model specification, we used the
prevalence of extreme poverty as a continuous variable,
assuming a linear association. For possible non-linear
association, we additionally used model specifications
categorising extreme poverty prevalence into categorical
groups by quartiles and by evenly spaced ranges of preva-
lence in each country. We also examined the association
between the density of public first-referral level hospitals
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and hospitals per population in subnational areas with
the prevalence of extreme poverty using linear regres-
sions, accounting for country differences. Full details for
these analyses are described in the appendix.

Data cleaning, formatting and preparation were
conducted using Stata/IC V.15.1 (StataCorp), and tabula-
tions and regressions were conducted using RV.3.5.1 (the
R Foundation for Statistical Computing).

Patient and public involvement

This research study was conducted without patient or
public involvement in the design, execution or dissemi-
nation of the study.

RESULTS

Opverall, of the 9375 heath facilities across the eight coun-
tries which were surveyed, we identified 797 public first-
referral level hospitals. Table 2 shows the availability of
sets of equipment and medications for condition-specific
acute care services, including surgery. The availability at
these facilities of the complete set of essential equipment
and medications needed for diagnosis and chronic care
of specific conditions is shown in table 3.

Overall, medication and equipment availability was
highest for acute management of epileptic seizures with
diazepam (ranging between 40% and 95% in countries),
followed by chronic care of stage 1-2 HTN (ranging
between 28% and 83%), although this declined with HTN
requiring more classes of medications (ranging between
0% and 34% for 4 classes of medications) (figure 1). Medi-
cation and equipment availability was low both for type 2
diabetes (requiring only oral medications) as well as type
1 diabetes requiring insulin. Availability was particularly
low for management of acute presentations of diabetes
such as diabetic ketoacidosis requiring intravenous fluids
and monitoring of blood chemistries. Availability of
essential equipment and medications for both acute and
chronic presentations of asthma was extremely low in part
due to the absence of beclomethasone inhalers at most
facilities. Few hospitals had equipment or medications
needed to diagnose and manage heart failure and rheu-
matic heart disease, which required ultrasound equip-
ment. Essential surgical supplies were missing at most
hospitals. Most countries had insufficient data to report
on the availability of adequate medications to provide
treatment of chronic pain.

Notably, there was much lower observed availability
of essential medications or equipment for NCDIs than
the self-reported availability of services for these condi-
tions by the facility (table 4). For chronic respiratory
diseases, across six countries (not collected in Bangla-
desh or Malawi), over 75% of public firstreferral hospi-
tals reported diagnosis and management services, though
fewer than 7% had the essential medications and equip-
ment available for chronic asthma care and fewer than
4% for care of acute asthma exacerbations. Similarly, at
least 66% of public firstreferral hospitals in each country

reported availability diagnostic and management services
for diabetes, with the exceptions of Bangladesh (43%)
and Malawi, where diagnosis ormanagement was reported
in 84% of these hospitals. Compared with this reported
service provision, availability of essential medications and
equipment were lower for type 1 diabetes (1.3%-70.1%),
type 2 diabetes (3.3%-75.2%) and acute care for diabetic
ketoacidosis (0%—-25.6%). Between 48.8% and 94.3%
of the hospitals reported availability of diagnostic and
management services for cardiovascular diseases, though
availability of essential medications and equipment were
lower for HTN (27.7%-82.9%), heart failure (0%-31.6%)
and rheumatic heart disease (0%-22.9%).

There was inconsistency in associations between avail-
ability of medications and equipment in public first-
referral hospitals and prevalence of extreme poverty in
corresponding sub-national units, both across countries
and between regression approaches (see online supple-
mentary appendix figure 1, tables 5 and 6). For example,
there was a negative association in Bangladesh and the
DRC, while there was a positive association in Ethiopia
and Haiti. These findings also varied across model specifi-
cations. The method for grouping hospitals based on prev-
alence of extreme poverty in sub-national areas affected
the estimates of association. Full regression results are
shown in online supplementary appendix tables 5 and
6. The density of public firstreferral level hospitals per
population did not vary by poverty prevalence, though
there was evidence that the density of hospitals overall as
lower in poorer subnational areas.

DISCUSSION

Our findings demonstrate that availability of essential
equipment and medications for acute and chronic services
for NCDI conditions across LICs remains extremely low at
public first-referral level hospitals. Furthermore, the avail-
ability of essential equipment and medications for NCDI
services is much lower than facility-reported management
and diagnosis of chronic respiratory diseases, diabetes
and cardiovascular diseases. Although we found some
evidence of associations, both positive and negative,
between availability of essential equipment and medi-
cations at a public first-referral level hospital and the
prevalence of extreme poverty in the corresponding
subnational area, results were inconsistent.

Facilities included in this study were more equipped
to provide services for the treatment of stages 1 and 2
HTN as compared with other more complex conditions.
Previous facility assessments have demonstrated similar
levels of medication availability for HIN treatment in
LICs," ' and significantly lower availability as compared
with high-income countries.'” The low availability of
essential medications and equipment likely contributes
to low overall coverage of services for HTN. The Lancet
Commission on HTN reported that for countries in sub-
Saharan Africa (SSA) with household level surveys, over
half of hypertensive adults had not been diagnosed, and
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treatment coverage was low, ranging from 7% to 61%.
Effective coverage was even lower, ranging from 1% to
31%.%

Systematic reviews of heart failure in LICs have iden-
tified a high burden of non-ischaemic heart failure and
high utilisation of diuretic therapy, though have not
assessed systems readiness or medication availability.*' **
One study utilising a health facility assessment of hospi-
tals in Kenya and Uganda reported higher availability
of beta-blockers (98% and 92%, respectively) and furo-
semide (98% and 94%, respectively), but similar avail-
ability of ultrasound equipment and ACE-inhibitors, as
compared with that found in our study.”® The availability
of ultrasound has remained a limiting factor for the
diagnosis and monitoring of heart failure and has been
a focus of health systems diagnostic improvements and
training in LICs.*> Availability of equipment and medi-
cations was similarly low for outpatient management of
RHD, a common cause of heart failure in LICs. Avail-
ability of benzathine penicillin for primary and secondary
RHD prophylaxis was highly limited across most coun-
tries. Although no detailed health facility reports exist for
the availability of benzathine penicillin at primary health
facilities across LICs, there have been global concerns for
the availability and quality of this essential medication.**

Our findings of availability of medications and equip-
ment for diabetes services are consistent with previous
reports of low availability of services and low coverage of
diabetes services in LICs. In a group of 12 countries in
SSA, only 22% of eligible individuals had received blood
glucose measurement.” Of those meeting biochemical
criteria for diabetes, only 36% had previously received
blood glucose measurement, 27% had been previously
diagnosed, 25% were taking oral diabetes therapy, and
11% were taking insulin.”

The availability of medications or services for asthma
and other chronic respiratory diseases has not been well
studied in low-income settings. Inhaled beta agonists,
inhaled corticosteroids and systemic corticosteroids have
more recently been included on lists for essential medi-
cines in LICs, and price fluctuations have created a wide
range of affordability for these medications.*

Care for chronic epilepsy has traditionally been lacking
in resource-poor settings.”” Despite the availability of
benzodiazepines for acute management of seizures at
the inpatient level, the management of chronic epilepsy
and seizure prophylaxis is highly lacking. The SPA survey
collects information on a limited number of medications
that are used for daily prophylaxis of seizures in epileptic
disorders and most countries did not include this in their
surveys (only Nepal collected data on carbamazepine
and phenobarbital). Others have reported the lack of
coverage data, and the highly vulnerable characteristics
of patients with epilepsy contribute to poor access to care,
utilisation of available services, and poor overall coverage,
resulting in high morbidity and mortality from epilepsy.*®
The availability of second-line medications or intensive
care for refractory seizures was not available.

Gupta N, et al. BMJ Open 2020;10:e038842. doi:10.1136/bmjopen-2020-038842

"1ybuAdos Ag paroarold
"palosuods 9d-rINg :ysepe|bueg 1e ZzZ0z ‘Tz Ae uo /wod [wg usdolwg//:dny woij papeojumoq 0zZ0Z 1890100 0T U0 Z¥88€0-020Z-uadolwa/9eTT 0T St paysiignd 1s1y :uadO NG


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-038842 on 10 October 2020. Downloaded from http://bmjopen.bmj.com/ on May 21, 2022 at Bangladesh: BMJ-PG Sponsored.
Protected by copyright.

8 psnuiuo)
4 S 0 gL 8 9e (2'9)9 (S0 1 juswdinba pue suofyedipaw ain|ie} Leay [e|usss3
€2 0 VN 6 0 61l (€'2¢ (‘0o aseas|p peay onewnayy
89 8 29 LG cs YA (79 ‘69) 29 (62¢s juswdinba punoselin
96 €8 66 G6 96 66 (86 ‘26) 86 (001 ‘86) 001 eaJe jusijedino [esoush Jo ON ul ©dodsoyieis
8/ 98 €6 €9 79 26 (98 ‘18) ¥ (62 ‘91) ¢e aplwasoiny
8. W 0 67 88 08 (ov ‘se) 8¢ (lz ‘) ¥1 Joyqiyur 30V J4ey3o Jo |udefeus ‘udoide)
78 /8 16 6. 96 G6 (66 ‘86) 8 (001 ‘c6) 66 eaJe jusiiedino [eseush 4o QN Ul sniesedde ainssaid poolg
0. S 1S e 95 69 (Lrr'e) 0 (c9 ‘1¥) &S 18)00|q-e18q JBU}0 JO [ojoUslY
98 12 G6 A 78 L. (26 ‘'96) 26 (68 °22) ¥8 eaJe Jusiiedino [eieush 4o DN Ul 8]eds }npy
ce ] 0 4! 8 e (99 G0l ainjiej Yeay
96 €8 66 G6 96 66 (86 ‘26) 86 (001 ‘86) 001 eaJe Jusiiedino [eseush Jo ON Ul 9doosoyels
78 /8 16 6. 96 66 (66 ‘86) 86 (001 ‘c6) 66 eaJe jusljedino [eseusb Jo ON ul snjesedde ainssaid poolg
i 0 0 4! 02 7€ (€‘De (2“1) € lojousye ‘epizely} JoHQIYul JOV U9X00| [SUUBYD WNIO[ed 1O ||
6 0 0 FA 0z e (e 2Dz sasse|o anisuauadAynue § Buniinbai uoisusuadAy
96 €8 66 G6 96 66 (86 ‘26)86 (001 ‘86) 001 eaJe Juaiedino [essush Jo QON Ul 8doosoyieis
v8 .8 16 6. 96 G6 (66 ‘'86) 86 (001 ‘c6) 66 eaJe jusijedino [eseush 4o gON Ui snjesedde ainssaud poolg
|ojousle .m—u_N.m_E.
1S Z 4! 8¢ 09 69 (01 ‘9)6 (r1 ‘98 JoHqIyul JOV USX00|q [pUUByD WNIOED 1O 991U} ISES| 1Y
Ko} 4 4! 9c oS ¥9 (01986 cLe)9 sasse[o anisuapadAynue aaiy) buninbai uoisusyedAH
96 €8 66 G6 96 66 (86 ‘26) 86  (00I ‘86) 00L eoJe Jusiedino [eseush Jo gON Ul 8d0osoyleis
78 /8 16 6. 96 G6 (66 ‘86) 86 (001 ‘c6) 66 eaJe jusljedino [esousb Jo ON ul snjesedde ainssaid poolg
|ojousle
€8 8Y of €S 78 68 (og ‘92) 82 (0¥ ‘92) e ‘epizely Yougiyul JOV 49X00|q [SUUEYD WNIDED O OM} ISBS)| 1Y
0. 8¢ SY 1474 9/ €8 (0g ‘so) 8 (6 ‘vo) 1€ (¢ 10 | abeys) uoisuspadAy
96 €8 66 G6 96 66 (86 ‘26)86 (001 ‘86) 00L eaJe jusljedino [eseusb Jo QON Ul 8dodsoyieis
€¢ 8y 6 8S 8y 28 (1¥ ‘se) 8¢ (92 ‘v1) 61 Jsjeyur joweinqges
9/ 0 0S Ll 4] 68 (es ‘2v) 09 (L2 ‘v1) 02 auojosiupaid
0 € 6 S 8 8 ‘e (L2 s Js[eyul suoseyjowoloag
0 0 S S 12 . (@11 (€00 ewyjsy
(9,=u) (Le=u) (9z=u) (ev=u) (g2=u) (LLI=U) (eg2=u) ,0buod (ovL=u)

eluezue] Jjebauag [|edeN Imelep neq eidoiyig ay}jo olqnday  ysepejbueg
oneJoowaq aylL

(12 %6G6) % ‘uawdinba pue suoneosipaw a|gejieAe YUM Sa1}|IO.} JO JuUdd Jdd

$O1IUN0o
8WooUI-MO| JyBie Ul s|eydsoy [aAs) [eiiayei-1siiy oljgnd 18 SUoRIPUOD QDN 4O 8480 D1UOIYD JO} SUoieDIpaW pue juswdinbs jeussse 818|dwoo Jo Aljige|ieAy € ajgeL

Open access

Gupta N, et al. BMJ Open 2020;10:038842. doi:10.1136/bmjopen-2020-038842



http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-038842 on 10 October 2020. Downloaded from http://bmjopen.bmj.com/ on May 21, 2022 at Bangladesh: BMJ-PG Sponsored.
Protected by copyright.

)
7
[
3]
3]
@
c
[
o

o

‘Anful pue sasessIp 9|gedIuNWWOo9-uUou ‘|gON ‘erep Buissiw 90 }.< J0 d|ge|ieAe eiep ON ‘YN

‘(Bunydauids ‘yes aun|iey

peay) a|ge|iene sjusuodwod Alessaoau Jayjo usym uljjioluad [elo Joy eyep Buissiw pey A}jioe) 8Uo AJUO Sk ‘S}Nsal J08Ye JoU PIP } ‘}8S pauIquIoD asessip Hesay dljewnayJ Buijealo Jo4 aiay
suolpodoid podal Jou op ‘alojaiayl ‘O ImelelN pue ysape|bueg ul uoipodoid ssaubuissiw ybiy pue (iHeH ‘jedap ‘ebausg ‘eluezue]) sAoAINS 1SOW UO payse 1ou uonisanb ‘uljjioiuad [eso o4t
‘s|eydsoy o1|gnd |[e 4o} 81ey pauodas synsal ‘siendsoy [9Ad] Joybly pue [essyai-1sl JO uoljesedsas Joy MO|[Ee J0ou pIp eyep [ebausagt

‘sjeydsoy o1jgnd [aAs|-[e1oulnoid-uou ‘Arerusl-uou oy papodal ale sejewiisse obuo) sy} Jo dlignday dlesoows(,

‘(obuon

ay} Jo olignday odnjesoowsa sy} pue ysape|bueg 1deoxa |[B) salli|1oe} JO SNSUSD 8319|dW0D apn|oul 0} papuUalul 8Jam Jey} sAeAINs 1oy pauodal Jou Ajurepaoun (1D %S6) % pauodas siequiny

OBU3JO|2I
001} VN 66 00l 00k 00l (0ol ‘26) 001  (00L ‘26) 001 Jo uuidse ‘usjoidnq ‘|oweleoesed) co_ﬁo_um& :_mﬁ“ _,_e.o_o
S VN N 8G N N VN VN auipiyied 1o suiydiow sjgeoslu
7S VN WN 8G VN W¥N VN WN aJed uted
88 ve 9 8S 9/ 98 (1S ‘oF) 6¥ (Se‘1e) L2 aplwe|ousq|f Jo ujwIofsN
€9 6 0¢ 95 oY G8 (62°S2) 22 (e ‘1e) L2 uswdinba 1se1 8s0on|6 poojg
1S ) it 47 43 G/ (ev ‘29) oF (L9 6 sajaqelp g adAL
68 Ke} 4! 8G gl 6. (1S ‘ov) 8 (¥ 0 L ulnsuj
€9 6 02 9§ oY G8 (62°G2) 22 (ve ‘12) L2 wewdinbs 3s81 8500N|6 POO|g
85 S € 147 8 0. (17 ‘9¢) 8¢ (¥ 0) 1 sajeqelp | adAL
S/ 95 €9 88 8 0L (ce ‘L2) 62 S'De aulydaulds ajgejos(u]
VN VN VN VN VN VN VN VN Fuirotued [e10
28 €5 VN 00l 9¢ 18 (9 ‘09) €5 (lg‘e) v1 ul(ioluad aulyyezueg
(92=u) (ze=u) (9z=u) (er=u) (gg=u) (LII=U) (egg=u) L,0buo) (ovi=u)

ejuezue] Jebausag |edasN imejep imeH eidoiyyg ayl jo olgnday  ysape|bueg
onesoowaq aylL

(19 %S6) % ‘Yuswdinba pue suonedipaw ajge|ieAe YHM Saiji|ioe) Jo Juad Jad

panupuo) ¢ a|qeL

Gupta N, et al. BMJ Open 2020;10:¢038842. doi:10.1136/bmjopen-2020-038842


http://bmjopen.bmj.com/

2 . Other
2 100+ CRD CVD Diabetes -
8 Conditions
s .
<
= *
o}
£ x X
.257- 754 m * Country
LIO.I- [ ] 9’<’ Jr Bangladesh
° ¥ "
c X Democratic Republic
@ X of the Congo
8 [ ® : K Ethiopia
8 s0 ® -+ W Haiti
e
g @ [ ] g ©® Malawi
s * * X u Nepal
i [ ] ,>{<, | 4 Senegal
o}
= 259 * . ® [ ] @ Tanzania
H -
) * °
-
o
= * R ° N =
: ' 1 3 ¥
P 8 S . % >
S o 3 T »
Asll:\ma Aclule Heart R}:{D H"FN H'i'N H'I'N Typle 1 Typle 2 Aclute Aclule Pa’m Suréica\
Asthma  Failure (2drug  (3drug (4drug Diabetes Diabetes Diabetes Epilepsy Care
classes) classes) classes)
Care Area

Figure 1 Availability of complete essential equipment and medications for acute presentations and chronic care of NCDI
conditions at public first-referral level hospitals in eight low-income countries. CRD, chronic respiratory disease; CVD,
cardiovascular disease; HTN, hypertension; NCDI, non-communicable diseases and injury; RHD, rheumatic heart disease.

The extremely low availability of surgical equipment and
medications for care of injuries and acute minor surgical
conditions is consistent with previous reports.’ Recent
modelling estimates have suggested that coverage of
adequate surgical services in SSA and South Asia is less than
5% with sporadic and variable availability of individual tracer
items.” The ability of surgical interventions to offer one-time
curative treatment leads to the high costeffectiveness and
financial risk protection offered by surgical interventions in
low-income health systems.” Additionally, there are limited
data collected in the SPA survey regarding the availability of
palliative care services or essential medications, and the data
collected were limited only to medications for pain, such as
analgesics and opiates. The availability of injectable morphine
was collected in only three of the eight countries and avail-
ability of oral morphine in only two of the eight countries.
This is consistent with the dearth of development in palliative
care policies and implementation in LICs, particularly in SSA
and a dramatic gap in the availability of morphine and other
essential medications for palliative care.”

Countries did vary in their level of availability of essential
equipment and medications for the conditions analysed.
Senegal displayed consistently lower rates of availability of
equipment and medications than the other countries. In
contrast, Ethiopia and Tanzania displayed considerably
higher rates than other countries across many conditions,
including most notably for HTN, diabetes care and heart
failure. In these two countries, there was a relatively early
recognition and coordinated approach to NCDs, including
strategic and costed operational planning, strong civil society
engagement and leadership, progressive outreach from well-
established tertiary centres and a strong and well-organised
primary care network.” **

This study has several limitations. First, the essential equip-
ment and medications for NCDI services defined here does
not include presence of well-trained and supervised human
resources, a cornerstone for healthcare delivery and one that
has been well established to be lacking for NCDs in SSA.™

The availability of essential equipment and medications
presented in this analysis may, therefore, overestimate the
overall service availability for the corresponding condition.
Second, certain equipment and medications may have been
observed within the health facility, but these items may not
necessarily be accessible to the unit providing NCDI services
within the facility (ie, ultrasound may be reserved for obstet-
rics) or affordable by the patients. We minimised this possi-
bility by including equipment and medications from general
outpatient, NCD and minor surgical areas. Additionally,
medication availability may fluctuate; however, the date of
data collection is randomly assigned and should not bias our
findings. Third, the components of these sets of equipment
and medications may not be comprehensive of all items
needed for care associated with each disease condition, but
rather represent a core number of elements measured within
the available survey tools. Fourth, availability of supplies and
equipment is not always associated with quality care.” While
there are no data available capturing nationally representa-
tive observations of the quality of NCDI services, previous
studies in the field of MCH suggest that poor quality care
can exist even in the presence of necessary supplies.g8 Fifth,
there is some incomplete data for specific disease conditions
in certain countries reflecting adaptation of the SPA ques-
tionnaire by country teams. Sixth, the year of survey data
collection varied among countries, which may limit direct
comparison, and the results may underestimate current levels
of availability if substantial improvements have been made
following the data collection period, particularly in countries
with older surveys. Finally, the level of geographical specificity
for extreme poverty prevalence estimates limited the design
of the analysis examining associations between poverty and
the availability of medications and equipment. Further study
is warranted, both with more specific data about populations
in de facto catchment areas of facilities and process informa-
tion about how factors like supply chains and planning affects
variation in availability across facilities.
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Our findings have several implications to improve service
availability of NCDIs in LICs. There is a need to prioritise
decentralisation of a broad set of cost-effective and equitable
interventions at firstreferral level hospitals to increase care
availability. Such interventions may include those typically
confined to referral and university teaching hospitals and
densely populated urban areas, such as chronic care delivery
for severe NCDIs including heart failure, type 1 diabetes,
advanced asthma and palliative care. Our finding that the
density of hospitals per population is lower in poorer subna-
tional areas, while the distribution of first-referral hospitals
is more equitable, suggests that decentralisation of services
can create more equitable access. Collaborations to develop
such service packages have recently been launched.” Several
studies have reported promising outcomes for task-shifting
and task sharing of essential NCD services to support decen-
tralisation and increase availability of such services.*** Inte-
gration of NCD services with existing HIV and MCH services
has been suggested as a costeffective and important step
towards increasing the availability of services in a universal
health coverage (UHC) package, particularly at the primary
care level.” Coordination of governance and policy making
for NCDI health sector interventions would also provide
opportunities for integration of staff, training, guidelines, and
supply chains required for adequate service delivery.** Health
financing for integrated platforms of NCDI service delivery
within a UHC framework will be essential to improve basic
availability of services. A high priority package for essential
interventions for NCDIs within UHC has been proposed, and
may provide reasonable cost estimates required to increase
coverage of health sector services for NCDIs, including cross-
cutting approaches to mental health, surgery, palliative care
and rehabilitation.”

The strengthening of health facility monitoring and exten-
sion of core NCDI indicators is highly needed.” Although
some readiness indices exist within standardised surveys,
such as SPA and the Service Availability and Readiness
Assessment (WHO), these are typically limited to outpatient
management of HIN, type 2 diabetes and asthma. These
surveys do not measure readiness for acute complications
or inpatient needs, rely in part on reported (rather than
observed) measures and do not identify minimum require-
ments for service delivery. An appropriate monitoring frame-
work for NCDIs will need to include a greater number of
tracer items that reflect current clinical guidelines, other
NCDI conditions currently not represented in existing
monitoring frameworks but represent a large burden of
disease (ie, cancer, epilepsy, mental health, renal failure, liver
cirrhosis, palliative care surgical services) and domains such
as organisation, management, access, availability and quality
of effective services.*® Additional examination of costing data,
procurement processes and the supply chain could identify
the drivers of stockouts.

Our findings demonstrate variable but overall low avail-
ability of the minimum required equipment and medications
to provide adequate diagnostic and therapeutic interventions
for nine chronic conditions and four acute presentations of
chronic conditions at firstreferral level hospitals in eight

LIGCs in three different regions. This observed availability of
medications and equipment is substantially lower than self-
reported diagnosis and management of chronic diseases by
facilities in these countries. The provision of cost-effective
and equitable health sector interventions for the diagnosis
and management of both acute and chronic presentations
of NCDIs are highly needed at first-referral level hospitals in
LICs. The strengthening of these services through the public
sector can help to keep patients from facing high costs for
medicines and procedures. There is a need for progressive
decentralisation of services for these conditions to first
referral level facilities, integration of such services in existing
platforms of care, and improved assessment and monitoring
of delivery of services in LICs to fully achieve targets estab-
lished for UHC.
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