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China or Rwanda.20 51 For instance, 11 Chinese counties 
achieved declines higher than 13.2% annually between 
1996 and 2012,51 and two rural districts in Rwanda experi-
enced declines of 12% per year between 2005 and 2010.20 
These remarkable reductions have been explained by a 
combination of rapid national economic growth, strong 
government commitment to HSS and MNCH coverage 
through national policies, and differences in implemen-
tation at the local level.20 51 Importantly, faster progress 
in Rwanda was associated with an integrated HSS inter-
vention similar to the one described here.20 Both Rwanda 
and China have been considered outliers—countries 
with singular political economic circumstances and 
high concentrations of power—such that the evidence 
is confounded with questions about the transferability of 
lessons for most low-income countries. In contrast, Mada-
gascar continues to be one of the poorest countries in the 
world with relatively low economic growth, high percep-
tion of corruption52 and the lowest per capita spending 
on health.28 29 The rapid effects of the early stages of the 
district intervention provide a unique opportunity for 
direct comparison of HSS intervention in a treatment 
and comparison population under the conditions of rela-
tively few confounders.

The success of integrated HSS interventions in 
improving coverage and reducing mortality rates in such 
short periods of time can be attributed to the progressive 
increase in access to all levels of care by the catchment 

population (community health, health centres, hospital), 
together with the provision of better quality care.30 32 51 
Coverage of MNCH interventions is closely associated 
with under-five mortality rates,45–47 and improvements in 
MNCH coverage have resulted in corresponding mortality 
reductions at a country level.45 47 At the local level, commu-
nity-based interventions have been an important focus of 
both pilot HSS interventions and scientific literature in 
recent years.11 18 By increasing MNCH coverage through 
CHWs or volunteers, these interventions have proved 
effective in reducing child mortality rates.11 However, 
coverage achieved through better access to clinical care 
rather than through outreach activities (eg, campaigns, 
CHWs) is the best predictor of mortality declines.47 
Accordingly, a renewed attention to the importance of 
high-quality care has arisen as a necessary step to meet 
the Sustainable Development Goals.16 53 In 2 years, in 
addition to starting a community-based intervention, 
PIVOT removed out-of-pocket payments at all levels of 
the health system, improved facility infrastructure and 
equipment, trained health workers and implemented 
several clinical programmes to increase the quality of 
care (eg, IMCI, malnutrition). As a result, some of the 
largest increases in health coverage were observed at 
the healthcare facility level (online supplementary table 
S3), and the rates of utilisation in health centres tripled 
in 3 years for most types of care (table 4). This increase 
in utilisation of health centres likely contributed to the 

Figure 1  Patterns of inequality 2014–2016 in the coverage of relevant maternal and child health indicators in PIVOT 
catchment area. (A) Equiplot of average coverage across wealth quantiles in 2014 and 2016. (B) Changes in slope index of 
inequality (SII) and relative concentration index (CIX) as measures of absolute and relative inequality, respectively. Detailed 
estimates for each indicator, including values for 2014, 2016 and trends, can be found in online supplementary table S2. ARI, 
acute respiratory infection. ORS, oral rehydration solutions. 
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reductions in mortality we have seen. Despite the success 
of the intervention, further improvements are needed 
and should be expected over time. For instance, while 
utilisation went up to one consultation per child under-
five  per year and 34.7% of births delivered at health facil-
ities at PIVOT catchment, this is still far from the three 
under-five  consultations per year or delivery rates of 
around 90% observed in other settings such as Burkina 
Faso54 55 several years after user fees at health centres had 
been removed.

Improvements in coverage were observed for both the 
poorest and richest groups, leading to inequality reduc-
tions for most interventions. The CCI improved by 11 
percentage points in 2 years for the poorest quantiles, 
slightly less than for the richest. These trends were five 
times higher than the average annual change of 0.92 esti-
mated for the poorest groups in low-income countries 
between 1994 and 2014.56 However, while the coverage 
gap between rich and poor in low-income countries is 
reducing due to the higher rate of improvement among 
the poor,56 we observed a heterogeneous pattern in our 
intervention area. Relative inequalities were generally 
reduced, but some MNCH indicators such as care-seeking 
behaviours for ARI or antenatal care (4+  visits) experi-
enced increases in both absolute and relative inequalities 
from 2014 to 2016 (figure 1). These could be attributable 
to geographic barriers of care such that the wealthier 
families live closer to the health facilities. Additional 

efforts in community health will be needed to close the 
inequality coverage gap in the intervention catchment, 
especially for the remote poorer communities, which 
had the lowest access to care in 2016 (figure 2A). To this 
end, the community intervention that was successfully 
implemented in two communes since the late 2015 will 
be expanded in 2017 to cover the full catchment popula-
tion (figure 2B).

Our study had several limitations. First, the interven-
tion catchment was chosen for programmatic reasons and 
was not randomised across the district. Although most 
coverage indicators at baseline were similar between the 
two areas, some socioeconomic indicators were signifi-
cantly better within the intervention catchment than for 
the RoD.31 However, controlling for wealth and proximity 
to the road did not have an impact in the trends observed 
in our study (online  supplementary appendix S2 and 
table S1). Second, the original study catchment used for 
stratification in the study design did not correspond to 
the true catchment of the first 2 years of intervention, 
because one of the original catchment communes (~140 
sampled households) did not receive the intervention. As 
a result, estimates for the true catchment area reported 
here have lower sample sizes and higher uncertainty than 
estimates for the RoD. Third, the 2016 survey took place 
4 months later in the year than in 2014. This could affect 
rates of illness such as malaria, respiratory infections or 
acute malnutrition. Fourth, declines in population-level 

Table 4  Changes in utilisation rates at all 13 major primary healthcare centres in Ifanadiana, 2013–2016

Indicator Health centre
Mean 2013 
(SD)

Mean 2014 
(SD)

Mean 2015 
(SD)

Mean 2016 
(SD)

Annual 
change

Annual 
difference

Outpatient consultations (per person-year)

 � All patients Not supported 
(RoD) 0.275 (0.232) 0.332 (0.375) 0.349 (0.34) 0.236 (0.168) −0.01

0.189*PIVOT supported 0.258 (0.154) 0.532 (0.303) 0.819 (0.434) 0.758 (0.309) 0.179

 � Children 
under-five 

Not supported 
(RoD) 0.517 (0.426) 0.744 (0.708) 0.82 (0.77) 0.592 (0.454) 0.03

0.211PIVOT supported 0.376 (0.222) 1.004 (0.473) 1.348 (0.733) 1.067 (0.301) 0.242

Maternal consultations (per person-year)

 � Prenatal 
(first visit)

Not supported 
(RoD) 0.849 (0.525) 0.782 (0.484) 0.953 (0.506) 0.989 (0.477) 0.059

0.01PIVOT supported 0.78 (0.316) 0.917 (0.354) 0.952 (0.362) 0.998 (0.372) 0.069

 � Prenatal 
(four visits)

Not supported 
(RoD) 0.264 (0.336) 0.334 (0.424) 0.354 (0.413) 0.418 (0.47) 0.048

0.023PIVOT supported 0.202 (0.125) 0.215 (0.145) 0.334 (0.177) 0.399 (0.236) 0.071

 � Deliveries Not supported 
(RoD) 0.141 (0.161) 0.222 (0.219) 0.271 (0.229) 0.367 (0.273) 0.073

−0.001PIVOT supported 0.128 (0.123) 0.218 (0.13) 0.258 (0.119) 0.354 (0.187) 0.072

 � Postnatal Not supported 
(RoD) 0.086 (0.132) 0.118 (0.223) 0.325 (0.439) 0.467 (0.547) 0.135

0.095‡ PIVOT supported 0.004 (0.013) 0.096 (0.138) 0.414 (0.386) 0.665 (0.513) 0.23

*P<0.05; ‡ P<0.1.
RoD, rest of the district. 
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child mortality reported here were based on 5-year esti-
mates to attain adequate sample sizes, and therefore 
estimates for 2016 included a 3-year period before the 
intervention was implemented. This may have resulted 
in an underestimation of the HSS population impact, 
especially for under-five mortality, which would explain 
the larger difference observed between the two areas 
for neonatal and infant mortality. In addition, the wide 
CIs in our mortality estimates, due to small sample sizes, 
prevented us from finding statistically significant results 
and drawing strong conclusions about the observed 
mortality declines. Finally, the process of implementing 
HSS is not discrete and immediate—it is gradually being 
implemented with the initial catchment area starting in 
2014, with some programmes (eg, staffing) that benefit 
the entire district. These effects would serve to underesti-
mate the impacts of HSS and limit our ability to disaggre-
gate which elements of the intervention contributed the 
most to the observed changes.

As activities rapidly expand in PIVOT catchment area 
and towards other communes (figure  2B), we expect 
that coverage and health conditions will continue to 
improve. A third survey in the same 1600 sample house-
holds is taking place in 2018, the same year as a national 

health survey is expected to be carried out in Madagascar. 
This will allow for comparing rates of change  with the 
RoD and with the rest of the country to put into context 
the impact of the HSS intervention. If trends continue, 
most coverage indicators may double in the intervention 
catchment in just 4 years, while child mortality rates could 
halve compared with 2014 baseline levels, thus rapidly 
catching up with the rest of the country.

Conclusion
In Global Health 2035, The Lancet Commission on 
Investing in Health concluded that convergence in 
child and maternal mortality rates could be achieved 
for most low-income countries at levels only seen for the 
best performing countries so far.3 Though the need for 
strong health systems to accelerate MNCH coverage and 
mortality reductions is clear,11 57 evidence supporting 
the population impact of integrating HSS interventions 
across all levels of care is scarce.4 Our 2-year evaluation 
of an integrated HSS intervention in Ifanadiana, a poor 
rural district in Madagascar, revealed a 30.1% relative 
increase in the CCI  and a 19.9% reduction in under-
five mortality rates. The decline observed for the HSS 

Figure 2  Spatial distribution of individual healthcare access and health system support in Ifanadiana. Left map (A) displays 
the mean proportion of individuals of all ages seeking care at a health centre when reported illness in the previous 4 weeks. 
Map was developed from 2016 survey data by performing natural neighbour interpolation based on the values of 80 spatial 
clusters, each of which includes 20 households and approximately 100 individuals. Right map (B) shows Ifanadiana’s 
health system, together with the level of support provided by PIVOT at each level since 2014. Both maps were created with 
ArcMap V.10.2.2.
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catchment population is close to some of the fastest 
rates of reduction reported at a subnational level20 51 and 
adds to preliminary evidence supporting the untapped 
potential of integrated HSS interventions on popula-
tion health outcomes for substantially different types 
of populations.20 Unlike previous studies,20 51 this drop 
in mortality rates was observed in a period where rapid 
macroeconomic growth and local implementation of 
ambitious national health reforms in Ifanadiana were 
largely absent.

Author affiliations
1UMR 224 MIVEGEC, Institut de Recherche pour le Developpement, Montpellier, 
France
2Department of Global Health and Social Medicine, Harvard Medical School, Boston, 
Massachusetts, USA
3PIVOT, Ranomafana, Madagascar
4Direction de la Démographie et des Statistiques Sociales, Institut National de la 
Statistique, Antananarivo, Madagascar
5Ministère de la Sante Publique de Madagascar, Antananarivo, Madagascar
6Social Statistics Department, University of Southampton, Southampton, UK

Acknowledgements  The authors gratefully acknowledge the contributions and 
support of Jim Herrnstein, Robin Herrnstein, Benjamin Andriamihaja, Amber Cripps, 
Pat Wright and Paul Farmer. They are grateful to all of the staff of PIVOT and the 
Ministry of Health for support of this study and to their commitment to the health 
of the population. The authors also thank the Institut National de la Statistique 
(INSTAT) field teams for their involvement in the district-wide population survey. 

Contributors  AG, ACM, LFC, VRR, MR and HRR collected the data. AG, ACM, DRT 
and SA analysed the data. LFC, LH, DG, JH, AR, JR, MAO, MLR and MHB planned 
or implemented the interventions. AG wrote the initial draft. All authors revised and 
validated the final version of the manuscript.

Funding  This study was funded by James McDonnell Foundation (Grant No 
220020322), Fogarty International Center (Grant No K01TW008773) and Herrnstein 
Family Foundation.

Competing interests  Some authors are current or former employees of 
institutions discussed in this article, including the non-governmental organisation 
PIVOT and the Government of Madagascar. These affiliations are explicitly listed in 
the article. 

Patient consent  Not required.

Ethics approval  Harvard Medical School IRB and Madagascar National Ethics 
Committee.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data sharing statement  Population data from the ongoing cohort study may 
be obtained upon request to study coordinators at ​andres.​garchitorena@​gmail.​
com and ​Ann_​Miller@​hms.​harvard.​edu. Health centre data may be obtained upon 
request to the Madagascar Ministry of Health.

Open Access  This is an Open Access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited and the use is non-commercial. See: http://​creativecommons.​org/​
licenses/​by-​nc/​4.​0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2018. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

References
	 1.	 You D, Hug L, Ejdemyr S, et al. Global, regional, and national levels 

and trends in under-5 mortality between 1990 and 2015, with 
scenario-based projections to 2030: a systematic analysis by the 
UN Inter-agency Group for Child Mortality Estimation. The Lancet 
2015;386:2275–86.

	 2.	 Alkema L, Chou D, Hogan D, et al. Global, regional, and national 
levels and trends in maternal mortality between 1990 and 2015, 
with scenario-based projections to 2030: a systematic analysis by 
the UN Maternal Mortality Estimation Inter-Agency Group. Lancet 
2016;387:462–74.

	 3.	 Jamison DT, Summers LH, Alleyne G, et al. Global health 2035: a 
world converging within a generation. Lancet 2013;382:1898–955.

	 4.	 Kruk ME, Yamey G, Angell SY, et al. Transforming global health by 
improving the science of scale-up. PLoS Biol 2016;14:e1002360.

	 5.	 World Health Organization. Universal Health Coverage (UHC) Fact 
sheet N°395. Geneva, Switzerland: World Health Organization, 2015.

	 6.	 Farmer PE. Shattuck Lecture. Chronic infectious disease and the 
future of health care delivery. N Engl J Med 2013;369:2424–36.

	 7.	 Kim JY, Farmer P, Porter ME. Redefining global health-care delivery. 
Lancet 2013;382:1060–9.

	 8.	 Marchal B, Cavalli A, Kegels G. Global health actors claim to support 
health system strengthening: is this reality or rhetoric? PLoS Med 
2009;6:e1000059.

	 9.	 Adam T, de Savigny D. Systems thinking for strengthening health 
systems in LMICs: need for a paradigm shift. Health Policy Plan 
2012;27 Suppl 4:iv1–iv3.

	10.	 World Health Organization. Monitoring the building blocks of health 
systems: a handbook of indicators and their measurement strategies, 
2010:1–92.

	11.	 Hatt L, Johns B, Connor C, et al; Impact of health systems 
strengthening on health. Bethesda, MD: Health Finance and 
Governance Project, Abt Associates Inc, 2015.

	12.	 Institute for Health Metrics and Evaluation (IHME). Financing 
Global Health 2016. 2016; 2015–2016. http://www.​healthdata.​org/​
sites/​default/​files/​files/​policy_​report/​FGH/​2017/​IHME_​FGH2016_​
Technical-​Report.​pdf

	13.	 Wollum A, Burstein R, Fullman N, et al. Benchmarking health system 
performance across states in Nigeria: a systematic analysis of 
levels and trends in key maternal and child health interventions and 
outcomes, 2000-2013. BMC Med 2015;13:208.

	14.	 Fernandes QF, Wagenaar BH, Anselmi L, et al. Effects of health-
system strengthening on under-5, infant, and neonatal mortality: 
11-year provincial-level time-series analyses in Mozambique. Lancet 
Glob Health 2014;2:e468–e477.

	15.	 Lagomarsino G, Garabrant A, Adyas A, et al. Moving towards 
universal health coverage: health insurance reforms in nine 
developing countries in Africa and Asia. Lancet 2012;380:933–43.

	16.	 Kruk ME, Larson E, Twum-Danso NA. Time for a quality revolution in 
global health. Lancet Glob Health 2016;4:e594–e596.

	17.	 World Health Organization. The World Health Report 2010. Health 
systems financing: the path to universal coverage.

	18.	 Luckow PW, Kenny A, White E, et al. Implementation research on 
community health workers' provision of maternal and child health 
services in rural Liberia. Bull World Health Organ 2017;95:113–20.

	19.	 Johri M, Ridde V, Heinmüller R, et al. Estimation of maternal and 
child mortality one year after user-fee elimination: an impact 
evaluation and modelling study in Burkina Faso. Bull World Health 
Organ 2014;92:706–15.

	20.	 Thomson DR, Amoroso C, Atwood S, et al. Impact of a health 
system strengthening intervention on maternal and child health 
outputs and outcomes in rural Rwanda 2005–2010. BMJ Glob 
Health 2018;3:e000674.

	21.	 Pronyk PM, Muniz M, Nemser B, et al. The effect of an integrated 
multisector model for achieving the Millennium Development 
Goals and improving child survival in rural sub-Saharan 
Africa: a non-randomised controlled assessment. Lancet 
2012;379:2179–88.

	22.	 Ballard M, Montgomery P. Systematic review of interventions for 
improving the performance of community health workers in low-
income and middle-income countries. BMJ Open 2017;7:e014216.

	23.	 Johnson AD, Thiero O, Whidden C, et al. Proactive community case 
management and child survival in periurban Mali. BMJ Glob Health 
2018;3:e000634.

	24.	 Kruk ME. Let's get more population health out of health systems. 
Lancet Public Health 2017;2:e67–e68.

	25.	 Bryce J, Requejo JH, Moulton LH, et al. A common evaluation 
framework for the African Health Initiative. BMC Health Serv Res 
2013;13(Suppl 2):S10.

	26.	 Boerma T, AbouZahr C, Evans D, et al. Monitoring intervention 
coverage in the context of universal health coverage. PLoS Med 
2014;11:e1001728.

	27.	 Victora CG, Black RE, Boerma JT, et al. Measuring impact in the 
Millennium Development Goal era and beyond: a new approach to 
large-scale effectiveness evaluations. Lancet 2011;377:85–95.

	28.	 World Bank. World bank open data. 2017. http://​data.​worldbank.​org 
(cited 20 Dec 2017).

 on 18 June 2018 by guest. P
rotected by copyright.

http://gh.bm
j.com

/
B

M
J G

lob H
ealth: first published as 10.1136/bm

jgh-2018-000762 on 4 June 2018. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/S0140-6736(15)00120-8
http://dx.doi.org/10.1016/S0140-6736(15)00838-7
http://dx.doi.org/10.1016/S0140-6736(13)62105-4
http://dx.doi.org/10.1371/journal.pbio.1002360
http://dx.doi.org/10.1056/NEJMsa1310472
http://dx.doi.org/10.1016/S0140-6736(13)61047-8
http://dx.doi.org/10.1371/journal.pmed.1000059
http://dx.doi.org/10.1093/heapol/czs084
http://www.healthdata.org/sites/default/files/files/policy_report/FGH/2017/IHME_FGH2016_Technical-Report.pdf
http://www.healthdata.org/sites/default/files/files/policy_report/FGH/2017/IHME_FGH2016_Technical-Report.pdf
http://www.healthdata.org/sites/default/files/files/policy_report/FGH/2017/IHME_FGH2016_Technical-Report.pdf
http://dx.doi.org/10.1186/s12916-015-0438-9
http://dx.doi.org/10.1016/S2214-109X(14)70276-1
http://dx.doi.org/10.1016/S2214-109X(14)70276-1
http://dx.doi.org/10.1016/S0140-6736(12)61147-7
http://dx.doi.org/10.1016/S2214-109X(16)30131-0
http://dx.doi.org/10.2471/BLT.16.175513
http://dx.doi.org/10.2471/BLT.13.130609
http://dx.doi.org/10.2471/BLT.13.130609
http://dx.doi.org/10.1136/bmjgh-2017-000674
http://dx.doi.org/10.1136/bmjgh-2017-000674
http://dx.doi.org/10.1016/S0140-6736(12)60207-4
http://dx.doi.org/10.1136/bmjopen-2016-014216
http://dx.doi.org/10.1136/bmjgh-2017-000634
http://dx.doi.org/10.1016/S2468-2667(17)30010-5
http://dx.doi.org/10.1186/1472-6963-13-S2-S10
http://dx.doi.org/10.1371/journal.pmed.1001728
http://dx.doi.org/10.1016/S0140-6736(10)60810-0
http://data.worldbank.org
http://gh.bmj.com/


12 Garchitorena A, et al. BMJ Glob Health 2018;3:e000762. doi:10.1136/bmjgh-2018-000762

BMJ Global Health

	29.	 Barmania S. Madagascar's health challenges. Lancet 
2015;386:729–30.

	30.	 Bonds MH, Garchitorena A, Cordier L, et al. Advancing a science of 
sustaining health: a new platform for a model District in Madagascar. 
bioRxiv 2017.

	31.	 Miller AC, Ramananjato RH, Garchitorena A, et al. Baseline 
population health conditions ahead of a health system strengthening 
program in rural Madagascar. Glob Health Action 2017;10:1329961.

	32.	 Garchitorena A, Miller AC, Cordier LF, et al. In Madagascar, 
Use Of Health Care Services Increased When Fees Were 
Removed: Lessons For Universal Health Coverage. Health Aff 
2017;36:1443–51.

	33.	 The World Bank. Emergency support to critical education, health and 
nutrition services project. 2012.

	34.	 ICF International. Survey organization manual for demographic and 
health surveys. Calverton, Maryland USA, 2012.

	35.	 UNICEF. Multiple Indicator Cluster Survey version 4: Tools. 2016 
http://​mics.​unicef.​org/​tools.

	36.	 WorldPop. Madagascar 100m Population, Version 2: University of 
Southampton, 2017.

	37.	 Rutstein SO, Rojas G. Guide to DHS Statistics. Demographic and 
Health Surveys Methodology. Calverton, Maryland USA, 2006.

	38.	 Wehrmeister FC, Restrepo-Mendez MC, Franca GV, et al. Summary 
indices for monitoring universal coverage in maternal and child 
health care. Bull World Health Organ 2016;94:903–12.

	39.	 Lumley T. Complex surveys : a guide to analysis using R. John Wiley, 
2010.

	40.	 Angrist JD, Pischke J-S. Mostly harmless econometrics: an 
empiricist’s companion: Princeton University Press, 2009.

	41.	 R Development Core Team. R: a language and environment for 
statistical computing. Vienna, Austria: R Foundation for Statistical 
Computing, 2011.

	42.	 Barros AJ, Victora CG. Measuring coverage in MNCH: determining 
and interpreting inequalities in coverage of maternal, newborn, and 
child health interventions. PLoS Med 2013;10:e1001390.

	43.	 Konings P, Speybroeck N. decomp: Various functions to quantify 
and decompose health inequalities. R package version 0.3/r6. 2009. 
http://​r-​forge.​r-​project.​org/​projects/​decomp/

	44.	 Harper S, Lynch J. Methods for measuring cancer disparities: using 
data relevant to healthy people 2010 cancer-related objectives. NCI 
cancer surveillance monograph series, number 6. Bethesda, MD: 
National Cancer Institute, 2005.

	45.	 Corsi DJ, Subramanian SV. Association between coverage of 
maternal and child health interventions, and under-5 mortality: 
a repeated cross-sectional analysis of 35 sub-Saharan African 
countries. Glob Health Action 2014;7:24765.

	46.	 Requejo JH, Bryce J, Barros AJ, et al. Countdown to 2015 and 
beyond: fulfilling the health agenda for women and children. Lancet 
2015;385:466–76.

	47.	 Binkin N, Chopra M, Simen-Kapeu A, et al. Do improvements in 
outreach, clinical, and family and community-based services predict 
improvements in child survival? An analysis of serial cross-sectional 
national surveys. BMC Public Health 2011;11:456.

	48.	 United Nations General Assembly. Transforming our world: the 2030 
Agenda for Sustainable Development. 2015.

	49.	 Bonds MH, Ouenzar MA, Garchitorena A, et al. Madagascar can 
build stronger health systems to fight plague and prevent the next 
epidemic. PLoS Negl Trop Dis 2018;12:e0006131.

	50.	 Victora CG, Requejo JH, Barros AJ, et al. Countdown to 2015: 
a decade of tracking progress for maternal, newborn, and child 
survival. Lancet 2016;387:2049–59.

	51.	 Wang Y, Li X, Zhou M, et al. Under-5 mortality in 2851 Chinese 
counties, 1996-2012: a subnational assessment of achieving MDG 4 
goals in China. Lancet 2016;387:273–83.

	52.	 Transparency International. Corruption perceptions index 2016. 
Berlin, Germany, 2017.

	53.	 Ng M, Fullman N, Dieleman JL, et al. Effective coverage: a 
metric for monitoring Universal Health Coverage. PLoS Med 
2014;11:e1001730.

	54.	 Zombré D, De Allegri M, Ridde V. Immediate and sustained effects 
of user fee exemption on healthcare utilization among children under 
five in Burkina Faso: A controlled interrupted time-series analysis. 
Soc Sci Med 2017;179:27–35.

	55.	 De Allegri M, Tiendrebéogo J, Müller O, et al. Understanding home 
delivery in a context of user fee reduction: a cross-sectional mixed 
methods study in rural Burkina Faso. BMC Pregnancy Childbirth 
2015;15:330.

	56.	 Victora CG, Barros AJ, França GV, et al. The contribution of poor 
and rural populations to national trends in reproductive, maternal, 
newborn, and child health coverage: analyses of cross-sectional 
surveys from 64 countries. Lancet Glob Health 2017;5:e402–e407.

	57.	 Pai M, Schumacher SG, Abimbola S. Surrogate endpoints in global 
health research: still searching for killer apps and silver bullets? BMJ 
Glob Health 2018;3:e000755.

 on 18 June 2018 by guest. P
rotected by copyright.

http://gh.bm
j.com

/
B

M
J G

lob H
ealth: first published as 10.1136/bm

jgh-2018-000762 on 4 June 2018. D
ow

nloaded from
 

http://dx.doi.org/10.1016/S0140-6736(15)61526-4
http://dx.doi.org/10.1080/16549716.2017.1329961
http://dx.doi.org/10.1377/hlthaff.2016.1419
http://mics.unicef.org/tools
http://dx.doi.org/10.2471/BLT.16.173138
http://dx.doi.org/10.1371/journal.pmed.1001390
http://r-forge.r-project.org/projects/decomp/
http://dx.doi.org/10.3402/gha.v7.24765
http://dx.doi.org/10.1016/S0140-6736(14)60925-9
http://dx.doi.org/10.1186/1471-2458-11-456
http://dx.doi.org/10.1371/journal.pntd.0006131
http://dx.doi.org/10.1016/S0140-6736(15)00519-X
http://dx.doi.org/10.1016/S0140-6736(15)00554-1
http://dx.doi.org/10.1371/journal.pmed.1001730
http://dx.doi.org/10.1016/j.socscimed.2017.02.027
http://dx.doi.org/10.1186/s12884-015-0764-0
http://dx.doi.org/10.1016/S2214-109X(17)30077-3
http://dx.doi.org/10.1136/bmjgh-2018-000755
http://dx.doi.org/10.1136/bmjgh-2018-000755
http://gh.bmj.com/

