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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 (Sll) 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.

China or Rwanda.? %! For instance, 11 Chinese counties
achieved declines higher than 13.2% annually between
1996 and 2012,”" and two rural districts in Rwanda experi-
enced declines of 12% per year between 2005 and 2010.*
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.*” ' Importantly, faster progress
in Rwanda was associated with an integrated HSS inter-
vention similar to the one described here.* 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 corruption’ and the lowest per capita spending
on health.®* 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.” **°!
Coverage of MNCH interventions is closely associated
with under-five mortality rates,”*" and improvements in
MNCH coverage have resulted in corresponding mortality
reductions ata countrylevel.***” 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.'’ However,
coverage achieved through better access to clinical care
rather than through outreach activities (eg, campaigns,
CHWs) is the best predictor of mortality declines.”
Accordingly, a renewed attention to the importance of
high-quality care has arisen as a necessary step to meet
the Sustainable Development Goals.'® > In 2years, 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
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Table 4 Changes in utilisation rates at all 13 major primary healthcare centres in Ifanadiana, 2013-2016

Mean 2013 Mean 2014 Mean 2015 Mean 2016 Annual Annual
Indicator Health centre (SD) (SD) (SD) (SD) change 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
PIVOT supported 0.258 (0.154) 0.532 (0.303) 0.819(0.434) 0.758 (0.309) 0.179 0.189*
Children Not supported
under-five  (RoD) 0.517 (0.426) 0.744 (0.708) 0.82 (0.77) 0.592 (0.454) 0.03
PIVOT supported 0.376 (0.222) 1.004 (0.473) 1.348 (0.733) 1.067 (0.301) 0.242 0.211
Maternal consultations (per person-year)
Prenatal Not supported
(first visit) (RoD) 0.849 (0.525) 0.782 (0.484) 0.953 (0.506) 0.989 (0.477) 0.059
PIVOT supported 0.78 (0.316) 0.917 (0.354) 0.952 (0.362) 0.998 (0.372) 0.069 0.01
Prenatal Not supported
(four visits)  (RoD) 0.264 (0.336) 0.334 (0.424) 0.354 (0.413) 0.418(0.47) 0.048
PIVOT supported 0.202 (0.125) 0.215(0.145) 0.334 (0.177) 0.399 (0.236) 0.071 0.023
Deliveries Not supported
(RoD) 0.141 (0.161) 0.222 (0.219) 0.271 (0.229) 0.367 (0.273) 0.073
PIVOT supported 0.128 (0.123) 0.218 (0.13) 0.258 (0.119) 0.354 (0.187) 0.072 —-0.001
Postnatal Not supported
(RoD) 0.086 (0.132) 0.118 (0.223) 0.325(0.439) 0.467 (0.547) 0.135
PIVOT supported 0.004 (0.013) 0.096 (0.138) 0.414(0.386) 0.665 (0.513) 0.23 0.095%

*P<0.05; £ P<0.1.
RoD, rest of the district.

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
underfive consultations per year or delivery rates of
around 90% observed in other settings such as Burkina
Faso’* ™ 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 2years 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.° 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,”® 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.”" 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 2years 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
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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
ClIs 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.” Though the need for
strong health systems to accelerate MNCH coverage and
mortality reductions is clear,’’ > evidence supporting
the population impact of integrating HSS interventions
across all levels of care is scarce.” Our 2year 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
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2.

catchment population is close to some of the fastest
rates of reduction reported at a subnational level’ " and
adds to preliminary evidence supporting the untapped
potential of integrated HSS interventions on popula-
tion health outcomes for substantially different types
of populations.”” Unlike previous studies,” > 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.
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