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uninvolved individuals, there is an urgent need for
heightened public awareness, parental education, safety
measures, and stricter legidation againgt hazardousmaterials
likeChinesemanjha.
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District-Wise Treatment Gapsand
Hospitalizationsin Under-Five Children
With Diarrheain India

India bears greatest under-5 diarrheal burden and mortality. We
studied geographical variation in under-5 diarrhea prevalence, oral
rehydration solution (ORS) and zinc supplementation treatment
gaps and hospitalization rates. We point to treatment gap in western
Maharashtra, Andhra Pradesh and Guijarat. Diarrheal hospitalization
rates were not significantly associated with ORS and zinc treatment
gaps.

Keywords: Dehydration, ORS use, Zinc.

Indiaranks second in under-5 diarrhed disease burden and
mortality [1]. DiarrheaisIndia sthirdleading cause of under-
5mortality [2]. Oral rehydration solution (ORS) and zinc can
avert 93% of diarrhed deaths[3,4]. Depending on severity,
diarrhea may need healthy facility visity hospitalizations.
TheORSandzinc utilizationratefor under-5diarrheain India
is 60.6% and 30.5%, respectively [5]. The ORS and zinc
utilization, hedlth facility visits, and hospitdizations vary
across|ndiandistricts. However, thesegeographic variations
have not been studied yet. Understanding geographical
differencesin health-seeking behavior for under-5 diarrhea
can help target interventionsto increase the uptake of ORS
and zinc in low utilization areas and divert health system
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resources to high hospitalization areas. Our study thus had
threeaims. Measuredistrict-wisetreatment gap (TG) for ORS
and zinc in under-5 diarrhea; Study district-wise health
facility visits and hospitalization ratesin under-5 diarrheg;
and, analyzetheassociation of ORSand zinc TGswith hedth
facility visitsand hospitalization ratesacrossdistricts.

We conducted a cross-sectional retrospective secon-
dary- dataanadysisfor 2019-20 using National Family Heslth
Survey (NFHS) 5 - Phase 1 and Health Management and
Information System (HMIS). Details on data sources are
giveninWebAnnexurel .

We extracted district-wise percentages of prevalence of
diarrheainunder-5 children, children receiving ORSand zinc
each, in the two weeks recall period from NFHS-5. Raw
treatment gaps (TGg) were defined as the percentage of
childrenwith diarrheawhodid not receive ORSand zinc.

ORS TG =100 —(%under -5 childrenreceived ORS)
Zinc TGy = 100 —(% under -5 childrenreceived Zinc)

Districtswereranked (r,)) in descending order of under-5
diarrhea prevalence and weights (W_) were calculated by
dividing digtrict’ sprevalencerank by thesumof all ranks.

1)
Zyp

Wp =
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Prevalence-weighted treatment gap (TG,,) was calcu-
lated by multiplying TGz with Wi,

TGW= Wp * TGR

TG, Wasscaed (TG(scaled),,) fromOto 100 usingmin-
max scaing.

[TG,- TG(min),,]
[TG (max),y- TG (min) /]

Six ORS and zinc TG groups were created using the
targetssuggested for Indian statesby Clinton HealthAccess

Initiative[6]. TG(scaled),,, wasusedto classify districtsinto
thesegroups(Web Table1).

HMIS data was used to calculate district-wise under-5
diarrheahospitdizationrate.

TG(scaled),, =

Diarrhea hospitalization rate

No. of under-5 children received inpatient treatment for diarrhea
- x 100

No. of under -5 children with diarrhea

We evauated if hedth facility/provider visits and
diarrhea hospitalization rates varied across TG groups. All
analyses were conducted for scaled and raw TG groups.
Detailsondataavailability aregiveninWeb Annexurel.

‘ORS Treatment Gap (Prevalence-adjusted)

Treatment Gap Groups (Prevalence-adjusted)

Both TOa >50%
1] One TG <36% & Carar TG =50%
|_| Both TGs in 35-50%

Oma TG <35% & Cehar TG in 35-80%
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Thewestern Maharashtra, AndhraPradesh, and Gujarat,
North Eastern states, Kerala, and Karnataka had districts
with high (>40%) ORSand zinc TG(scaled),, (Fig. 1a, b). The
district distribution across TG groups based on TG(scaled),
isgiveninFig. 1c(Web Tablel). Further, 242 districtswith
under-5 diarrhea prevalence ranging from 1%-10% had no
ORSor zinc utilization and no health facility visitsindicative
of thetrue TG (Fig. 1d). District-wise diarrhea prevalence,
ORS TGy, Zinc TGg, and distribution across TG groups
based on TG, are presented in Web Fig. 1-4. Sate-wise
match rate in TG groups assigned using TG(scaled),,, and
TGgisgiveninWeb Fig. 5.

Thehospitalizationratewashigh (>34%) in central India
digtricts, especidly in eastern Maharashtra and northern
Madhya Pradesh (Fig. 2a). Didtrict-wise health facility/
provider visits can be seen in Web Fig 6. Diarrhea
hospitalization rates and health facility/provider visitswere
not significantly associated with TG(scaled), - or TGx-based
TGgroups(Fig. 2b,Web Fig. 7-9).

Thestudy presentsasystematic district-level anaysisof
diarrheatreatment modalitiesthat can help identify priority
districtsfor interventionstargeted to increase ORS and zinc
uptake. ORSand zinc TGsvary across Indian districtswith

Zn Supp. Treatment Gap (Prreaionce-adusted]
00085

Prevalence-adjusted treatment gap is the same as TG(scaled),,. ORS oral rehydration solution.

Fig. 1 District-wise treatment gapsfor the year 2019-20, a) scaled-weighted treatment gap of ORSfor 457 digtricts, b) scaled-weighted
trestment gap of zincfor 457 districts, ¢) Treatment gap groupsbased on scal ed-wel ghted treatment gap for 457 districts, d) Truetreatment

gapfor 242 digtricts.
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Hospilalization Rate (%)
10,00 to 6.59

i 6.5910 13.35

13.35t0 21.27

212710 34.32
34.32 t0 98.08
Missing
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Trealment Gap Groups (Prevalence-adjusted)
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Prevalence-adjusted treatment gap is the same as TG(scaled),,. TG: treatment gap.

Fig. 2 Hospitalization rate and treatment gap groups a) District-wise diarrhea hospitalization rate for 724 districts, b) Association of
hospitalization rates with scal ed-weighted treatment gap groupsfor 457 districts.

over one-third of districtsfalling inthe high-priority group.
The findings can also assist in the optimal alocation of
health-system resources to districts with higher hospitali-
zationrates. However, thesefindingsmust beinterpreted with
caution asthe TG for severa districtscould not becal culated
duetoalack of data.
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Web Annexurel

SUPPLEMENTAL METHODS
Data sour ces details

We accessed datafrom the National DataAnalytics Platform (NDAP) to conduct aretrospective secondary data
analysis for the year 2019-2020. From the NDAP, we extracted data from two sources - the first wave of the
National Family Health Survey (NFHS) 5 covering June 2019- January 2020 and the Health Management and
Information System (HMIS) covering thefinancial year 2019-20. NFHSisanationally representative household
survey and HMI S reports routine health facility data.

Data availability

Out of 733 districts used in the analysis, the percent prevalence of under-5 diarrhea data was available for 728
(99.3%) districts. The percentage of under-5 children who received ORS and zinc and visited a health facility/
provider wasavailablefor 457 districts. Thus, treatment gaps (both raw and scal ed-weighted) were cal culated for
only 457 (62.3%) districts. The hospitalization rate was cal cul ated for 724 (98.8%) districts.

Web Table 1 Treatment Gap Groups Used to Classify 457 Districts based on ORS and Zinc Treatment
Gaps. ORS: Oral Rehydration Solution

Treatment gap ORStreatment gap Zinc supplementation Number of districtsin the
group treatment gap group
1 >50% >50% 155
2 >50% 35%-50% 0

35-50% >50% 0
3 <35% >50% 1
>50% <35% 1
4 35%-50% 35%-50% 47
5 35%-50% <35% 6
<35% 35-50% 6

6 <35% <35% 248

Districtsin thefirst group had the highest need for diarrheacare intervention.
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Diarrhea Prevalence (%)

0.0to 3.2
3.2t04.7
47t06.3
6.3t09.2
9.2t0 39.3
Missing

-

Web Fig. 1 District-wise diarrhoea prevalence for 728 districts
of India, 2019-20.

Zn Supp. Treatment Gap (Raw)

29.6 to 68.4
68.4 to 82.7
82.7 to 100.0
100.0 to 100.0
100.0 to 100.0
Missing

Web Fig. 3 District-wise raw zinc treatment gaps for 457
districtsof India, 2019-20.
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ORS Treatment Gap (Raw)
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36.4to 52.7
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Web Fig. 2 District-wise raw Oral rehydration solution (ORS)
treatment gap for 457 districts of India, 2019-20.

Treatment Gap Groups (Raw)

Both TGs >50%

One TG >50% & Other TG in 35-50%
One TG <35% & Other TG >50%
Both TGs in 35-50%

One TG <35% & Other TG in 35-50%
Both TGs <35%

Missing

L}

Web Fig. 4 Treatment gap groups based on raw ORS and zinc
treatment gaps of 457 districts of India, 2019-20.
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Web Fig. 5 State-wise match ratein treatment gap groups assigned using scal ed-weighted and raw treatment gap.

Visited Health Facility (%)

0.00 to 0.00
0.00 to 0.00
0.00 to 54.88
54.88 to 70.76
70.76 to 95.30
Missing

L}
Web Fig. 6 District-wise health facility/provider visited for 457 districtsof India, 2019-20.
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Web Fig. 8 Association of health facility/provider visitswith scal ed-weighted treatment gap groupsfor 457 districts
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Web Fig. 9 Association of health facility/provider visitswith raw treatment gap groupsfor 457 districts
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