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Estimating the child health equity potential of
improved sanitation in Nepal
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Introduction
The past few years have witnessed an increased atten-
tion to health equity analyses describing the distribu-
tional impact of interventions [1-4]. These studies have
aimed to analyze the extent to which interventions
reach and benefit disadvantaged groups, such as the
poor, certain ethnicities, or otherwise vulnerable popula-
tions [2]. Poor children are consistently found to be
... [14]. Evidence has also shown
that contextual factors including environmental charac-
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translate into health inequities across socio-economic
groups. However, very few studies have looked at how
scaling up such interventions differentially impacts dif-
ferent socio-economic groups. A study of the impact of
improved water and sanitation in Stockholm from 1878
to 1925 showed a decline in overall mortality and of
diarrhea mortality and a leveling out of socioeconomic
differences in child mortality due to diarrheal diseases
[15]. Another paper used comparative risk assessment
modeling to estimate the reduction in child mortality as
a result of improving child nutrition and providing clean



projection by cause of death and by specific child health
intervention based upon changes in health intervention
coverage. These projections then can be used to
enhance knowledge of child survival options among pol-
icymakers and to build support for effective activities.
LiST requires information about child health and nutri-
tional status, deaths by cause, and coverage of child
health interventions, in addition to assumptions con-
cerning the efficacy of those i






Table 1 Input data across wealth quintiles in Nepal

Data QUINTILE
Mortality Rates poorest poorer middle richer richest national
Neg <4a 43.0 38.0 470 31.0 26.0 33.00
IJ;}aT“ 710 62.0 70.0 51.0 40.0 48.00
U_ges5 N 98.0 83.0 91.0 63.0 47.0 61.00
Ca ses of Deg (1-59 f;ﬂ,a)
D atrea 119 14.63 19.51 13.04 13.64 14.22
| ug] wes 476 732 9.76 13.04 9.09 7.58
Meas es 0 0 244 0 0 047
q 1%/ 4524 51.22 29.27 3913 36.36 41.71
Py gl 38.1 2683 3902 3478 4091 36.02
Dadga |4 d%ge (<5 veaﬁ)
<1 g 0.00 0.00 0.00 0.00 261 051
1-5 ﬂ]ﬂzﬁ 3.02 2.37 341 3.72 427 3.30
6-11 H]T'"S 3.56 2.34 3.14 3.16 2.15 295
12-23 ’rﬂ A 2.00 155 159 1.53 1.75 171
24-59 ’. A 1648 15.35 10.54 9.29 12.65 1331
%' +-4 (<r;2 7 5Cg455)
<1lg an 42.10 3889 3186 7.89 0.00 11,60
1-5 ((:qu 15.06 14.03 12.22 993 528 11.60
6-11 Hﬁ"a 33.66 27.80 2943 11.65 6.13 52.20
12-23 ’rﬂ A 59.44 57.52 4997 36.09 21.65 4750
24-59 ’. A 7190 6344 60.41 50.36 39.20 6240
< SVea‘S 61.60 54.90 5040 39.80 30.90
V\/asd _4(<;§ 7 5Cg4e5)
<1 ( et 0.00 16.15 0.00 0.00 5.08 3.90
1-5 L 6.00 1.71 158 6.07 599 3.90
6-11 H\T"‘s 6.44 5.00 7.06 561 123 940
12-23 | P 381 6.56 355 430 146 410
24-59 ’. A 2.25 1.76 202 125 0.50 1.00
< SVea‘S 3.20 3.10 2.60 2.50 1.20
Wa o4 Saly 3 e mp4 Hyee g
|14 6Ved Sai.u,al,; fa(l\‘iﬁ%) 261 7.95 19.67 33.68 46.23 22.70
(L] 6ved ) esf b 1230 11 _af%) 852 87.7 843 87.7 795 79.8
e ed meﬁ ™ & Se/yafdﬂ o (%) 091 4.34 745 12.88 36.58 14.6

Discussion

In developing countries such as Nepal, sanitation cover-
age — an important contributor to child health — has
been very much overlooked. Politically, attention to pro-
vide access to water, especially piped water, has received

much more attention, and strategies to expand access to
water have often focused on urban areas. This neglect of
sanitation becomes even more stark when one looks at
it through the lens of health equity — with lower socio-
economic sections (as measured by wealth quintiles) of



the population being disproportionately impacted.
Knowing how health impacts from expanding sanitation
coverage vary across wealth quintiles is critical input to
government decision making.

This is the first application of the LiST model to the
impacts of sanitation coverage on child health disaggre-
gated across wealth quintiles, and can, and should, be
replicated for other developing countries to inform pol-
icy dialog and contribute to government investment
strategies. If sanitation coverage in Nepal were to reach
the MDG target of 53 percent, it would result in avert-
ing approximately 529 deaths. This is about 24% of the
approximately 2200 diarrheal deaths annually in chil-
dren under five due to lack of adequate water and sani-
tation in Nepal [20,24]. However, this aggregate figure
does not contribute to helping the government of Nepal
in strategizing on which sub-populations to target by
increased sanitation coverage. Through an analysis of
alternative scenarios of sanitation expansion across the
various quintiles, this analysis helps the Nepalese gov-
ernment with better targeting strategies. With currently
available technology, the LiST model estimates that
there could be as many as 542 fewer diarrheal deaths in
Nepal by the end of 2015 if sanitation coverage was
appropriately targeted to poorest households where
environmental health conditions are the worst. This
represents a 130 percent increase relative to the scenario
of equal increase across wealth quintiles in the number
of child lives saved from averted diarrheal mortality
attributed to increased sanitation coverage — pointing to
the potential for improving health equity by saving more
lives amongst the poorest households in countries like
Nepal.

Sanitation is particularly important for child health,
not only in terms of the lives saved, but also because of
the longer term impacts (such as 1Q levels, school per-
formance and future worker productivity) mediated
through malnutrition [26,27]. Repeated diarrheal epi-
sodes contribute to malnutrition (stunting) in children
under five — some of which is irreversible [28,29]. In
this LiST application, results showed a considerable
decline in diarrheal incidence especially under the pro-
poor scenario when sanitation expansion was targeted
to the lowest quintile — demonstrating the potential for
lower rates of malnutrition and subsequent longer term
health impacts.



remaining constant in the period 2011-2015. Corre-
sponding increases in other interventions such as access
to improved water sources and piped water, handwash-
ing practices, and increased ORS use would result in an
even greater reduction in health inequities between the
poorest and the richest subgroups in Nepal. Lastly, there
is uncertainty associated with inputs and outputs of the

LiST model, which has not been accounted for in this [

analysis.

Real progress can be made if the prevention and treat-
ment of diarrhea becomes an international priority
among governments in developing countries like Nepal.
Increasing sanitation coverage in countries in South
Asia, where sanitation lags far behind other environ-
mental services, is critical, and requires inputs and lea-
dership from, and coordination among, health,
environment and infrastructure ministries. Coordinating
especially the targeting of sanitation interventions to
vulnerable population subgroups (such as the poorest
quintile) is especially important to maxmize health ben-
efits in terms of reduced child morbidity and mortality
due to diarrhea.

The costing of the alternative scenarios was beyond
the scope of this paper; but clearly resource considera-
tions often constrain the rolling out of sanitation inter-
ventions in low income countries like Nepal. In a
budget-constrained world, it becomes even more impor-
tant to appropriately target these interventions to com-
munities where the largest reductions in diarrheal
mortality can take place, and to counter the tendency
for co-coverage of many health and environmental inter-
ventions in richer households.


http://www.biomedcentral.com/content/supplementary/1471-2458-13-S3-S25-S1.docx
http://www.biomedcentral.com/bmcpublichealth/supplements/13/S3
http://www.ncbi.nlm.nih.gov/pubmed/10686730?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10686730?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11953787?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10686729?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10686729?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11238156?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11238156?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18545743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18545743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16284209?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16284209?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16284209?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16306066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16306066?dopt=Abstract

10.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

C.vﬁ,d.N.QOOSEw z}s G@l,B.e/(naJT,BlceJ,Kgi, Y,
Asese = Vo CG: K/lmd he gap: equity and trends in coverage of
maternal newborn, and child health services in 54 Countdown
countries. Lancet 2008, 371:1259-1267.

fi

doi:10.1186/1471-2458-13-53-525

Cite this article as: Ac-a4,a et al.. Estimating the child health equity
potential of improved sa
(& 40 3):525,

itation in Nepal. BMC Public Health 2013 13

We #d Hea qO@aiq,zw o <, World Health Statistics 2008. Ge_, 3,
S pefag T Wosd Hea Omalq 3l g 4,2008.

Caesg oM, Wad ! a_aRJ): The evolution of child health programmes in
developing countries: from targeting diseases to targeting people.
Bulletip of the World Health Organization 2000, 78:1234-1245.

Mas! g M: Social determinants of health inequalities. Lancet 2005,
365:1099-1104.

We #d Hea  10MmaLy 3l o _,Closing the Gap in a Generation: Health
Equity Through Action on the Social Determinants of Health?:
Commission on Social Determinants of Health Final Report. Wg #d Hea,
O@a_lq,.ﬁh. 45,2008, mom

% £ 4 ' B Macssa G, Obess L, Bes E S'ed! a.l: Equitable Child
Health Interventions. American Journal of Public Health 2005, 95:208-216.
@aidg E OaSHefes CV LAY, Lee DK Sgo5a A Hy a2MC, Vages
Fee 45, E=a M: Improving Child Survival Through Environmental and
Nutritional Interventions: The Importance of Targeting Interventions
Toward the Poor. Journal of the American Medical Association 2007,
298:1876-1887.

o 44¢ R Sag P:,WJA, E=a M: Health impacts of macroeconomic crises
and policies: determinants of variation in childhood malnutrition trends
in Cameroon. Int. J. Epidemiol 2006, 35:648-656.

Vcea CG, FeupnB, B ce ) 4 gqd BR: Co-coverage of preventive
|ntervent|ons and implications for child-survival strategies: evidence
from national surveys. Lancet 2005, 366:1460-1466.

WHO | 2011 UN Report on MiIIennium Development Goals. [ﬂl /AT
| pff e 2 Aaf L6 & oS/O—Aﬁ‘(rr@a qe0 /1. m

Fobs dig NMgfH& Nt a) NE NE, De oot e USA s
l: Nepal demographic and health survey, 2006. Rgte aL\. RMDNE Pyt
M% ’.fHea a4 Pete 3 @ 42007.

Alg-gs A RCad SA FIbe/gIK Bsce J, Basg AH, E Arfee .S Wa esN:
How well does LiST capture mortallél by wealth quintile? A comparison
of measured versus modelled mortality rates among children under-five
in Bangladesh. International Journal of Epidemiology 2010, 39: 186+ 192.

ﬁw Febess IK, Bd, 2N Yo 4 M, Va erN, g 1p 50,
V\/ess af @4 aA Bec RE Scaling Up Diarrhea Prevention and
Treatment Interventlons A Lives Saved Tool Analysis. PLoS Med 2011, 8:
€1000428.
w j,,‘e, W, McK .9 <, S0 &4 J: Methods used in the Lives Saved Tool
(LiST)."BMC Public Health 2011, 11:532.
Bg(fn RE, Cgo 5€.5, 5, lp 159 oL, La /o) R das), Bassal, DG, J.a P,

H Va esCF, Claasis R Esee T, ks L, MaL &4 C, Cind HeaL A
Rideligg®, Refese se Ggot o f WHO a_gj UNICEF: Global, regional, and
national causes of child mortality in 2008: a systematic analysis. Lancet
2010, 375:1969-1987.

W #d Bs-.,; Nepal Country Environmental Analysis: Strengthening
Institutions and Management Systems for Enhanced Environmental
Governance. Wg #d Ba-., {Off ce; 2008.

(7] eﬂa_ﬁ, D, Nog# S, L aA, Pqtc PScos &) @ e/{a_L.w R: Association
of early childhood diarrhea and cryptosporidiosis with impaired physical
fitness and cognitive function four-seven years later in a poor urban
community in northeast Brazil. Am J Trop Med Hyg 1999, 61:707-713.
News MD, Mgg4e SR, Pasc PD, DeLL, lg£4 B, L laAp @ edta_u, RL:
Early childhood diarrhea is associated with diminished cognitive
function 4 to 7 years later in children in a northeast Brazilian
shantytown. Am J Trop Med Hyg 2002, 66:590-593.

Sarl's 4, NS: Historical Concepts of Interactions, Synergism and
Antagonism between Nutrition and Infection. J. Nutr 2003, 133:3165-321S.
We #d Ba..,: Environmental Health and Child Survival: Epidemiology,
Economics, Experiences. \\g #d Bg.., # b Cal @ -5, 2008.

Feo @ #TA % 5 AE Mec e hacqJP: Measuring health inequality
among children in developing countries: does the choice of the
indicator of economic status matter? International Journal for Equity in
Health 2003, 2:8.

L feq ,,M: Sometimes more equal than others: how health inequalities
depend on the choice of welfare indicator. Health Economics 2006,
15:263-279.

Submit your next manuscript to BioMed Central
and take full advantage of:


http://www.ncbi.nlm.nih.gov/pubmed/11100618?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11100618?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15671452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15671452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17954539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17954539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17954539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16567342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16567342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16567342?dopt=Abstract
http://www.internationalhealthpartnership.net/en/tools/one-health-tool/
http://www.internationalhealthpartnership.net/en/tools/one-health-tool/
http://www.ncbi.nlm.nih.gov/pubmed/20348120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20348120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20348120?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21445330?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21445330?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21501451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21501451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10586898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10586898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10586898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10586898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12201596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12201596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12201596?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12514318?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12514318?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14609435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14609435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14609435?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16259049?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16259049?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	LiST modeling
	Establishing baseline values for cause of death and coverage of interventions
	Modeling increased coverage of interventions

	Results
	Diarrheal incidence

	Discussion
	Competing interests
	Authors' contributions
	Acknowledgements
	Declarations
	References

