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Abstract

Background: Peru has increased substantially its domestic public expenditure in maternal and child health.
Peruvian departments are heterogeneous in contextual and geographic factors, underlining the importance of
disaggregated expenditure analysis up to the district level. We aimed to assess possible district level factors
influencing public expenditure on reproductive, maternal, neonatal and child health (RMNCH) in Peru.

Methods: We performed an ecological study in 24 departments, with specific RMNCH expenditure indicators as
outcomes, and covariates of different hierarchical dimensions as predictors. To account for the influence of
variables included in the different dimensions over time and across departments, we chose a stepwise multilevel
mixed-effects regression model, with department-year as the unit of analysis.

Results: Public expenditure increased in all departments, particularly for maternal-neonatal and child health
activities, with a different pace across departments. The multilevel analysis did not reveal consistently influential
factors, except for previous year expenditure on reproductive and maternal-neonatal health. Our findings may be
explained by a combination of inertial expenditure, a results-based budgeting approach to increase expenditure
efficiency and effectiveness, and by a mixed-effects decentralization process. Sample size, interactions and
collinearity cannot be ruled out completely.

Conclusions: Public district-level RMNCH expenditure has increased remarkably in Peru. Evidence on underlying
factors influencing such trends warrants further research, most likely through a combination of quantitative and

qualitative approaches.
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Background

Investing in health at national and sub-national levels is
critical to achieve sustained gains in health and productiv-
ity [1]. But investment is not enough and concurrent polit-
ical will and sustained policies over time are needed to
build powerful driving forces in the path to measurable
health gains, higher individual and social productivity and
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sustained country economic growth [1]. Investing specific-
ally in reproductive, maternal, newborn and child health
(RMNCH) has shown to be especially important for
achieving significant improvement in maternal and child
health and nutrition, and for long-term improvement in
human and social capital [2].

Focusing only on national level funding trends hides
regional disparities, and it does not allow identifying
which departments get higher funding and which are
lagging behind and therefore, it does not reveal whether
funding trends are in line with trends in coverage and
impact indicators. The scant literature on subnational
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financing trends and determinants in low and middle-
income countries suggests that greater subnational health
expenditure reflects a higher degree of democratization
and local autonomy and a better understanding by local
policy makers of the local context and needs [3].

Peru has achieved impressive progress in RMNCH
over the last two decades [4—6]. It has already reached
the Millennium Development 4 (MDG4) target for
under-five mortality reduction and although it did not
reach the MDGS5, it reduced substantially its maternal
mortality ratio to 89 per 100,000 live births in 2013 [5, 6].
Peru has also made significant reductions in neonatal
mortality and particularly early neonatal mortality [5, 7].
More recently, after a long period of stagnation, it has
been able to reduce under-five stunting to levels below
15% [8]. It is likely that such improvements would not
have been possible without substantial financial invest-
ment in the design, implementation, monitoring and
evaluation of RMNCH specific activities, although no
systematic attempts have been made to relate the progress
in health with funding trends.

Domestic financial expenditure is considered a key
component in country efforts to improve health [9], and
Peru is a remarkable example of substantial progress
achieved in RMNCH while relying mostly on its own
financial resources [10]. The analysis of sub-national
public expenditure in health and RMNCH is particularly
important to identify inequities in the allocation of
resources relative to need. Available expenditure levels
may impact on the intensity of programme implementa-
tion, affecting the coverage of the service within a popu-
lation, so as to identify fast and slow progressing
regions, and to explore possible success factors as well
as relevant bottlenecks.

Countdown to 2015, a global initiative to monitor
country level progress in maternal and child health, has
been tracking the external expenditure for RMNCH
activities at the national level among priority countries
[4]. However, sub-national level trends and analyses of
RMNCH expenditure have not been included up to
now, due to the absence or very limited data
availability.

We performed this sub-national financial flow
analysis study as part of a Countdown to 2015 series
of country case studies that aim to describe trends in
public RMNCH expenditure. The current study aims
to estimate levels of domestic public RMNCH
expenditure at the department level in Peru, and to
explore associations between various categories of po-
tential driving factors as determinants of expenditure
variation and specific domestic RMNCH expenditure
outcomes, for the period 2000 to 2012. The level of
domestic expenditure at national level has been ex-
plored in a separate paper [10].
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Methods

Study setting

Peru is an upper-middle income country geographically
divided in three natural regions, namely Coast, Andes
and Amazon. Most of the rural and poorest populations
are concentrated in the latter two regions. Peru is ad-
ministratively divided into 24 departments. There is wide
variation in the economic, geographical and cultural
characteristics of these departments. Lima, Arequipa,
Moquegua and La Libertad are examples of large, pre-
dominantly coastal departments, with high concentra-
tion of economic, political and administrative activities.
Ayacucho, Huancavelica and Pasco are representative of
Andean departments, while Madre de Dios, Iquitos and
Ucayali are predominantly Amazon departments. These
last two groups of departments concentrate the largest
proportion of the countrys rural (88.8%) and poor
populations (65.8%), and are characterized by a lower
economic development.

A regional government holds political, administrative
and economic responsibilities for each department, with
a high degree of autonomy. However, final decision on
funding allocation to departments is made at central
government level, upon annual demonstration of accom-
plishment of programmatic goals. In addition, depart-
ments are allowed to generate their own revenues by
providing semi-subsidized health services or charging
those not eligible for the subsidized services. The tech-
nical capacity of departments to design and implement
successfully sound development projects and quality
health services is still limited, and this drawback is com-
pounded by low levels of governance and accountability,
and by the shortage of trained and motivated health
personnel in the areas where they are most needed [11].
Thus, decentralization has brought mixed results and
remains a pending challenge in the accomplishment
of an effective subnational development and in the
effective provision of essential public services, such as
health care [11].

Peru has a mixed health system in which the public
and private sectors coexist. The first includes the Minis-
try of Health and the Social Security (ESSALUD), along
with the Police and Army sectors [11]. The Ministry of
Health provides health care through the Comprehensive
Health Care Insurance (SIS), which is mainly based on a
subsidized scheme and it is focused on the poor. ESSA-
LUD is funded by payroll taxes from the employed
workforce. The private sector comprises a not-for-profit
segment that mainly includes non-governmental organi-
zations, and a for-profit segment that includes private
insurance companies and service providers. As part of
the decentralization process, the Ministry of Health has
transferred to the regional governments the responsibility
of providing health services, although the Ministry of
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Economy and Finances, at the central level, retains the
funding allocation responsibility [12].

Conceptual framework

We adapted a conceptual framework initially prepared
for the extended country case study [10], which encom-
passes various hierarchical levels of variables that may
lead to changes in health and nutrition indicators, from
distal to proximal determinants, including socioeco-
nomic factors and out-of-health sector changes, health
sector changes (including public RMNCH expenditure),
coverage of RMNCH interventions, and health impact
indicators (nutrition and mortality). As we point out, the
current study will explore the influence of diverse
predictor variables on the domestic expenditure levels,
our adapted framework included four levels (boxes) of
variables, as follows (Fig. 1). Box A includes social
determinants and out-of-health sector changes: Gross
Domestic Product (GDP) per capita in constant 2012
US$, Gini coefficient for income, percentage of families
living below the poverty line, percentage of families with
at least one unmet basic need, percentage of urban
population, median years of schooling among women
15 years and older, total fertility rate and percentage of
rural families that are beneficiaries of conditional cash
transfer program JUNTOS. Box B involves health sector
changes: utilization of the SIS in terms of number of
annual under-five outpatient preventative and clinical
attendances per total under-five population, density of
doctors, nurses and midwives per 10,000 population,
and expenditure on RMNCH health on previous year in
constant 2012 US$. Box C comprises specific RMNCH
interventions coverage (percentage of women with
family planning needs satisfied, percentage of pregnant
women with at least four antenatal care visits, percent-
age of live births attended by skilled health personnel,
percentage of infants who received three doses of DPT
vaccine, percentage of infants immunized with measles
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vaccine, percentage of under-five children with sus-
pected pneumonia taken to an appropriate health pro-
vider, percentage of under-five children with diarrhoea
receiving oral rehydration salts and continued feeding).
Box D includes health and nutrition outcomes of
interest: under-five stunting prevalence (percentage of
children under-five years whose height or length for age
is below two standard deviations from the median, ac-
cording to the World Health Organization growth stan-
dards) [13], estimated by pooling births and deaths by
calendar years for all children born to women inter-
viewed in 10 demographic and health surveys, DHS [14].
Mortality rates were estimated for four three-year pe-
riods: 2001-2003, 2004-2006, 2007—-2009, 2010-2012).

For performing the main analyses of this paper, we
used indicators of public RMNCH expenditure as the
specific outcomes.

Building upon the conceptual framework, we hypothe-
sized that, at departmental level, the outcomes of inter-
est (expenditure on reproductive health, expenditure on
maternal-neonatal health, and expenditure on child
health) would be influenced by perceived need of depart-
ments by those responsible of budget allocation and
Execution. Departments with worsening, stagnant or
limited improvement of social determinants and absence
or limited out-of-health sector changes such as access to
water at departmental level would be perceived as in
more need. Likewise, the progress achieved in the deliv-
ery of services by the health sector, by the coverage level
achieved for RMNCH interventions, and by the progress
achieved in terms of maternal, neonatal and child mor-
tality and in under-five stunting prevalence would influ-
ence the need perception of policy makers and managers
and therefore the expenditure efforts made to improve
the situation. We anticipated that the departments in
most need, those with the lowest coverage for RMNCH
interventions and those with the worst figures for mater-
nal, neonatal and child mortality and under-five stunting

Box A: Social determinantsand out-of-health
sector changes

Box B: Health sector changes

Box C: Specific RMNCH interventions coverage

Box D: Health and nutrition outcomes of interest

Fig. 1 Conceptual framework of hierarchical variables, from distal to proximal determinants

Expenditure

Reproductive health

Maternal-neonatal health

Child health
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prevalence would show the highest progress in public
RMNCH expenditure, reflecting a preferential status in
the financial allocation process by the central govern-
ment level and the greatest expenditure efforts at local
level, in line with a concerted national agreement set up
in the early 2000s that aimed at prioritizing the poorest
regions of the country, but also at emphasising local
technical and managerial capacities to improve public
RMNCH expenditure efficiency [15].

Data sources

Data on domestic public expenditure on RMNCH were
obtained from the Ministry of Economy and Finances of
Peru website [16]. The information is collected from all
the Peru departments routinely, as part of fiscal
decentralization regulations in place, and it is reported
quarterly to the Ministry of Economy and Finances
(MoF). The reported information is grouped by expend-
iture categories (regular resources, resources directly
collected, resources from official credit operations, dona-
tions and transfers, and specified resources), by time
period (quarter) and by department (region). Then a
quality control process is performed, and the informa-
tion is systematized and uploaded in the online informa-
tion system of the MoF, known as The Financial
Management Information System, which is publicly
available, in compliance of the transparency government
policy [16].

Information on GDP, percentage of urban population,
and population under five years of age were obtained
from the National Institute of Statistics and Computing
[17, 18]. Poverty line and unmet basic needs data were
derived from the national Demographic and Health Sur-
veys (DHS) [8]. The Gini coefficients for income, access
to water, women’s schooling and fertility were obtained
from DHS [8]. Information on coverage of the condi-
tional cash transfer program JUNTOS was derived from
the JUNTOS website [19]. The DHS are conducted fol-
lowing internationally agreed methodological standards.
Moreover, we used a DHS-based dataset rigorously
standardised by the International Center for Equity in
Health, a widely recognized scientific center that is in
charge of providing the DHA-based data for the Count-
down to 2030 monitoring tasks at country and subna-
tional levels.

Data on SIS were obtained from its official website
[20]. Density of doctors, nurses and midwives was ob-
tained on data from the Human Resources Depart-
ment of the Ministry of Health website [21]. Coverage
of RMNCH interventions and prevalence of stunting
were derived from the DHS [14], and neonatal
mortality rate and under-five mortality rate were esti-
mated from multiple DHS, as described above. For in-
terventions like JUNTOS and SIS, implementation
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characteristics including definition and target groups
have been described elsewhere [10].

The institutional websites used for our model
belong to official links of diverse government sectors,
and are of public domain. Such publicly available
information sources allow the readers judging by
themselves the quality and reliability of the provided
information. We acknowledge however, that language
may be an issue for international readers, as the
webpages are in Spanish.

Missing data and imputation

The vast majority of study variables had no missing
values. We had incomplete data for density of doctors,
nurses and midwives for years 2000, 2005, 2008 and
2011, due to lack of consistently and reliably collated in-
formation from the official source. As for stunting
prevalence, the annual available DHS datasets had
missing data for years 2004 and 2006. Two different
imputation methods, regression-based and tree-based
imputation were employed to explore the sensitivity of
the results to the imputation method [22, 23]. For
regression-based imputation, simple linear regressions of
the variable of interest against time (year) were run [22].
SAS Enterprise Miner 4.3 was used to develop
tree-based imputations (with surrogates) for missing
class and interval variables, and imputed indicators were
not developed as part of this imputation method [23].
The regression-based and tree-based imputed variables
were consistent, and thus only one of them (regression--
based) was used in the ecological analyses.

Allocating expenditures to RMNCH activities

We accessed to financial data on RMNCH from the
Ministry of Economy and Finances, detailed by specific
activities included within nutritional, maternal-neonatal
and child health programmes with defined target
groups and objectives [24]. Expenditures were classi-
fied independently by three researchers (LH, ERS,
JNG) into three groups: reproductive health (defined
as expenditure on activities related to contraception,
family planning, HIV and other sexually transmitted
diseases), maternal and newborn health (defined as
expenditure on antenatal care, birth attendance and post-
natal care activities for mothers and newborns), and child
health (defined as expenditure on preventative and
curative activities targeted to under-five children
excluding the neonatal period). Discrepancies were
resolved by consensus. The grouping process resulted
in the following data periods: 2004—-2012 for repro-
ductive health, and 2000-2012 for maternal-neonatal
and child health.
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Data analysis

We estimated expenditure data in constant 2012 USS$,
which take inflation into account. We transformed ori-
ginal expenditure data available in local currency (PEN),
to constant 2012 US$ by using currency exchange rates
for each year, and then dividing the results by national
2012 deflator from the World Development Indicators
database [25].

We plotted expenditure annual trends in reproductive
health per woman of reproductive age, in maternal and
newborn health per pregnant woman, and in child
health per child under five by department for the corre-
sponding period. The departments were ranked by their
average annual change in per capita expenditure for each
outcome over the study period, which was estimated
through linear regression of the corresponding outcome
against year.

We additionally compared baseline and most recent
year reproductive, maternal-neonatal or child health ex-
penditures at departmental level, expressed in constant
2012 USS$.

We ran departmental level bivariate correlations be-
tween expenditure indicators and social determinants,
out-of-health and within-health sector changes, coverage
of RMNCH interventions, and mortality over the study
period.

To assess the independent influence of the variables
included in our conceptual framework on RMNCH out-
comes over time and across departments [26], we used a
stepwise multilevel mixed-effects regression model,
where the unit of analysis is department-year. The model
takes into account the fixed effects of the variables in
the different dimensions and the fixed effects of time,
while the random effects take into account the variability
between departments [27].

We considered a one-year time lag to allow a reason-
able period of time between predictors and outcomes,
both for bivariate correlations and for ecological multi-
level analyses, considering that the predictors must tem-
porally precede the outcomes, so the analysis is causally
one-way oriented.

For the multilevel analyses, we used a parsimonious
model. That is, the model variables within each box
A were selected from our general conceptual frame-
work, according to the available evidence about their
influence on the particular outcome involved. Thus
the covariates initially selected within each box for run-
ning the crude regressions may vary to some extent for
each outcome (expenditure on reproductive health, ex-
penditure on maternal-neonatal health or expenditure on
child health). Also, variables with similar constructs were
excluded a priori, to avoid multicollinearity. For example,
instead of including both variables related to the percent-
age of households living below the poverty line and the
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percentage living below the extreme poverty line, we
retained only poverty line.

Crude and adjusted multilevel regressions were run
separately for each outcome. For each box (starting with
box A) of our conceptual model, we first ran crude
mixed-effects linear regressions, with the outcome vari-
able and one predictor at a time. We selected variables
with p <0.20 [28], to run an adjusted multi-level
mixed-effects linear regression, where time was a locked
term, that is a variable included in the model irrespective
of the selection criteria. Then, based on the results, we
performed a backward stepwise selection, by excluding
in a sequential way, one at a time, variables with
p-values higher than 0.20, starting with those with the
highest p-value. We obtained in this way a final model
(for each box), with variables that had to be incorporated
in the final models of the following boxes. Then we
repeated the same crude regression analysis of the
outcome with each predictor in box B, as well as the
backward stepwise selection for variables with p <0.20.
The final selected variables in box B and the final
selected variables from box A were run all together in a
new multivariate model. Afterwards, a new backward
stepwise selection was performed, to obtain the final
model for box A plus B. Similarly, variables of this final
model were kept for incorporation in the final models of
the following boxes, as far as they had p < 0.20.

We repeated these steps with box C and box D includ-
ing the selected variables from previous boxes. In the final
model, we considered as statistically significant those
variables with p < 0.05.

Results

Time trends for departmental RMNCH expenditure

There has been a consistent increase in maternal-
neonatal health expenditure per pregnant woman and
for child health expenditure per child under five over
the study period, with a less pronounced increase in ex-
penditure on reproductive health per woman of repro-
ductive age across departments (Figs. 2, 3, 4; Additional
files 1, 2, 3). The increase in expenditure in all cases was
steeper from 2008. Over time visual differences between
departments are evident for each of the three categories of
expenditure. Detailed annual per capita RMNCH ex-
penditure information, at departmental level, is provided
in Additional files 1, 2, 3 [16].

Ayacucho and Apurimac departments increased the
most for all three indicators (Table 1). The departments
that increased annual expenditure on reproductive
health per woman of reproductive age the most were
Arequipa, San Martin, Ayacucho, Apurimac and Madre
de Dios (average annual increase range, US$ 0.9 to US$
29 per woman of reproductive age), while the
departments increasing expenditure the least were Lima,
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Piura, Tacna, Amazonas, and Junin (range, US$ 0.2 to
US$ 0.4). As for expenditure on maternal and neonatal
health, the departments with the highest average annual
increase were Ayacucho, Moquegua, Apurimac, Tumbes,
and Tacna (annual increase range, US$ 49.5 to US$ 73.9
per pregnant woman), while those with the lowest average
annual increase were Pasco, Hudnuco, Amazonas,
Huancavelica, and Piura (range, US$ 9.4 to US$ 16.5). The
departments with the greatest annual increase in child
health expenditure per child under five were Tacna, Madre
de Dios, Ayacucho, Apurimac, and Moquegua (annual
increase range, US$ 20.7 to 28.1 per under-five child),
while the departments with the smallest annual increase
in expenditure were Lima, Lambayeque, Junin, Arequipa,
and Puno (range, US$ 8.3 to 10.2).

Figures 5, 6, 7 show the change in levels of expend-
iture between baseline and most recent year for each of
the expenditure indicators. Twelve departments showed
a per capita expenditure on reproductive health of less
than 0.5 US$ per woman of reproductive age in 2004,
while in 2012 none spent less than that amount (Fig. 4).
Conversely, while in 2004 not a single department spent

more than US$ 5 per woman of reproductive age, in
2012 there were 20 departments that spent more than
this amount (Fig. 5).

As for per capita expenditure on maternal-neonatal
health, 22 departments spent less than US$ 20 per preg-
nant woman in 2000, while in 2012 none spent less than
that figure (Fig. 5). By contrast, in 2000 not a single
department spent more than US$ 199, and in 2012 all
24 departments spent US$ 200 or more (Fig. 6).

Finally, for per capita expenditure on child health, 22
departments spent less than US$ 9 per child and only
one (Lima) spent US$ 15.9 in year 2000. In year 2012, all
except one department (Lambayeque) spent US$ 100 or
more (Fig. 7).

Bivariate correlations

Table 2 shows bivariate correlations between per capita
expenditure outcomes (either reproductive, maternal-
neonatal or child health) and contextual, out-of-health
sector, health sector, coverage and mortality indicators at
departmental level. The Gini coefficient and the share of
population below the poverty line showed negative
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significant correlations with reproductive, maternal-
neonatal and child health expenditures per capita. Un-
met basic needs also showed negative significant correla-
tions with maternal-neonatal and child health (although
weaker than Gini and poverty line). The conditional cash
transfer programme JUNTOS that targets the poorest
segments of the population, had positive significant cor-
relations with reproductive and child health expenditure,
but comparatively low and not significant correlation
with maternal-neonatal expenditure.

As for health sector changes, expenditure on previous
year and density of doctors, nurses and midwives had
strong and positive correlations with each reproductive,
maternal-neonatal and child health expenditures per
capita (Table 2).

As for specific RMNCH interventions, coverage
indicators across the continuum of care showed in gen-
eral, weak correlations with each of the three expend-
iture outcomes (Table 2). Coefficients varied from 0.04
(for correlations between family planning needs satisfied
with expenditure on reproductive health), to 0.4 (for
correlation between antenatal care with expenditure on
maternal-neonatal health).

With regard to impact indicators, while there was no
significant correlation between stunting and reproduct-
ive and child health expenditures per capita, it showed a
negative significant correlation with maternal-neonatal
expenditure per pregnant woman (correlation coeffi-
cient — 0.25, p = 0.001) (Table 2). Neonatal mortality had
a significant negative correlation with expenditure on
maternal-neonatal health per pregnant woman (correl-
ation coefficient — 0.26, p < 0.0001) and with expenditure
on child health per child (correlation coefficient - 0.30,
p < 0.0001) (Table 2). Under-five mortality rate had a
significant negative correlation with expenditure on
maternal-neonatal health (correlation coefficient — 0.35,
p < 0.0001), with expenditure on child health (corre-
lation coefficient — 0.30, p < 0.0001) and with reproduc-
tive health expenditure (correlation coefficient —0.18,
p =0.014), although this last correlation was weaker
(Table 2).

There was a lack of consistent association between
annual change of coverage and annual change of impact
indicators with annual change of specific RMNCH ex-
penditure, where each dot is one department (Additional
file 4).



Huicho et al. BMC Health Services Research (2018) 18:833 Page 8 of 16
P
Amazonas Ancash Apurimac Areguipa Ayacucho
500
400 4 4 .
300 J » _*
200 * . = e i
3 —— — - —~ o
1Dg ] .__-—-"‘-’*”"_‘ * — s e -— -t ’ - ._0—'-‘-'.'_’"_'_2_.- — e i
Cajamarca Cusco Huancavelica Huanuco Ica
500
400 4 . s
300 .

200 1 - * =" . 4
100 P sad e B e e
o0« ——h — PR - T - — . * - g ¥

Junin La Libertad Lambayegque Lima/Callac Loreto
500
400
300
200 . -t
- - - ~» L]
102 4 o————"—ﬁr‘v—t“"o_*_r . P i e 3 - ..'-0-"0'_'._"' —* ._—_:—0-4-"‘""—4_‘—’ . ._-@—r_"_ 'S

Constant 2012 US$/under-5 child

Source: Ministry of Finance & Ministry of Health

Madre de Dios Moguegua Pasco Piura Puno
500 .
400 4 . i/
300 2
200 % /‘ -, *
100 o L . o O "
o — e — av" ks —— ¥ ¢ — s P
San Martin Tacna Tumbes Ucayali PERU
500
400
300 § -
200 ] e o -
100 4 : & L = L S
04 "_—__.ﬂ'fﬂf—.—‘_. i o-——'_"_g_""*_*;f' — —n T "
e e e h S S e
FFFTFT T T T F T T T T T ST 5

Year

Fig. 4 Per capita expenditure on child health activities (constant 2012 USS) at departmental level, Peru: 2000-2012
A

Ecological multilevel analyses at departmental level
Public expenditure on reproductive health

Table 3 shows the results of multilevel analysis with
reproductive health expenditure per woman of repro-
ductive age as the outcome.

The Gini coefficient (p < 0.1) and previous year per
capita expenditure on reproductive health (p < 0.001)
were the only variables kept for inclusion in the time-
and confounder-adjusted final model. For Gini the coef-
ficient was negative, while it was positive for previous
year expenditure. Higher income inequality was associ-
ated with lower expenditure on reproductive health,
while higher previous year expenditure on reproductive
health was associated with higher expenditure on repro-
ductive health over the study period. Differences across
departments were not significant in the final adjusted
model.

Public expenditure on maternal and neonatal health

For time-adjusted coefficients, Gini coefficient, condi-
tional cash transfer JUNTOS, density of health pro-
fessionals, health insurance system (SIS), and previous
year maternal and neonatal health expenditure were

significantly associated with maternal and neonatal
expenditure over time (Table 4). Expenditure was
higher in departments with lower income inequality
(lower Gini coefficient), lower coverage of conditional
cash transfer programme JUNTOS and lower levels of
under-five health services utilization provided by the
health insurance system (SIS).

Time- and confounder-adjusted coefficients showed
that only Gini and previous year expenditure on repro-
ductive health were statistically significant and remained
in the same direction (Table 4).

In the final multilevel model, the random-effects
component did not show significant variation across
departments.

Public child health expenditure

Time-adjusted coefficients showed that higher coverage
of conditional cash transfer JUNTOS, higher density of
health professionals, higher SIS utilization by under-five
children and higher coverage of measles vaccination
were associated with higher expenditure on child health
over time (Table 5). Conversely, higher urbanization was
associated with lower child health expenditure (Table 5).
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Table 1 Ranking of departments by annual increase of per capita expenditure

Department Per capita expenditure on reproductive health Per capita expenditure on maternal-neonatal  Per capita expenditure on child
(constant 2012 US$/woman of reproductive age), health (constant 2012 US$/pregnant woman),  health (constant 2012 US$/
2004-2012 2000-2012 under-five child), 2000-2012
Beta SE Beta SE Beta SE
Amazonas 0.38 0.14 1537 11.51 16.03 447
Ancash 0.65 0.20 2214 8.14 1242 4.99
Apurimac 1.50 0.28 51.13 12.07 2593 1041
Arequipa 091 032 38.59 525 9.64 1.62
Ayacucho 1.19 0.13 49.50 825 24.40 856
Cajamarca 0.75 0.14 23.02 7.72 15.51 6.76
Cusco 057 0.16 29.65 533 1224 546
Huancavelica 0.58 0.15 15.61 6.37 1847 9.66
Huanuco 047 0.09 15.01 9.17 12,66 9.18
Ica 083 0.29 18.06 11.39 1033 393
Junin 040 0.12 18.22 7.95 9.54 3.13
La Libertad 0.50 0.14 25.71 7.26 10.69 4.44
Lambayeque  0.88 0.19 22.23 6.98 8.66 1.86
Lima 0.23 0.08 4.77 844 831 1.59
Loreto 0.82 0.27 19.15 11.67 11.78 261
Madre de Dios 2.87 0.86 47.02 8.90 24.00 837
Moquegua 0.51 0.19 50.76 23.56 28.08 9.27
Pasco 0.75 0.17 943 9.67 14.56 356
Piura 0.27 0.07 1651 6.22 11.03 3.12
Puno 044 0.14 18.57 352 10.25 432
San Martin 0.98 032 2775 4.67 1.1 2.90
Tacna 039 0.12 73.86 13.84 20.70 403
Tumbes 053 0.24 5122 23.03 1339 6.16
Ucayali 0.54 0.21 3040 10.68 13.14 3.95
P
Year 2004 Year 2012

Expenditure per capita

Fig. 5 Expenditure per capita on reproductive health activities (constant 2012 USS), Peru: 2004 and 2012. Data source: Ministry of Finance,

Sistema de Administracion Financiera (SIAF) [http://apps5.mineco.gob.pe/transparencia/Navegador/default.aspx] (Open access)
. J
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Year 2000 Year 2012

Expenditure per capita
Il 1000 — 1499

\

Fig. 6 Expenditure per capita on maternal and neonatal health activities (constant 2012 USS), Peru: 2000 and 2012. Data source: Ministry of
Finance, Sistema de Administracion Financiera (SIAF) [http://apps5.mineco.gob.pe/transparencia/Navegador/default.aspx] (Open access)

For time- and confounder- adjusted regressions, con-
ditional cash transfer JUNTOS and density of health
professionals showed a significant and positive coeffi-
cient, while previous year expenditure and care seeking
for pneumonia were also significant but negative, while
urbanization fell only marginally short of statistical
significance (Table 5).

In the final multilevel model, the random-effects
component did not show statistical difference between
departments.

Discussion

Public RMNCH expenditure increased substantially over
time in all departments of Peru, which is a remarkable
achievement, and is unique within the universe of the
Countdown country case studies. The magnitude of ex-
penditure increase was lower for reproductive health,
likely reflecting a lower political profile given to family
planning [29], after concerns were raised regarding vio-
lation of reproductive rights during the implementation
of the National Family Planning programme during the

Year 2000

Fig. 7 Expenditure per capita on child health activities (constant 2012 US$), Peru: 2000 and 2012. Source: Data source: Ministry of Finance,
Sistema de Administracion Financiera (SIAF) [http://apps5.mineco.gob.pe/transparencia/Navegador/default.aspx] (Open access)

Year 2012

Expenditure per capita
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Table 3 Multilevel linear models for expenditure on reproductive health (time lag of 1 year)?

Box  variables Time-adjusted  95% Cl p Time and confounder- 95% Cl p
regression adjusted® regression
coefficient coefficient
Time (year) 0.87 0.72-1.02 <0001 0.19 0.04-0.34 0.013
Box A GDP per capita (constant 2012 US$) 0.00 0.00-0.00 0259 - - -
Gini for income (%) —-0.08 -0.18-001 0078 —-008 -0.13--003 0003
Poverty line (%) 0.02 -0.02-005 0335 - - -
Unmet basic needs (%) 0.01 -003-005 0614 - - -
Urbanization (%) -0.01 -004-002 0475 - - -
Cash Transfer Program coverage (%) -0.01 —-004-0.02 0581
Median years of schooling, women -0.02 -025-022 0898
Total fertility rate 031 -043-105 0412 - - -
Box B Density of doctor, nurses and midwives 0.06 -005-0.17 029 - - -
(per 10,000 population)
Expenditure on reproductive health activities, previous 1.29 1.11-147 <0001 1.28 1.11-1.46 < 0.001
year (constant 2012 US$/woman of reproductive age)
Box C Family planning needs satisfied (%) -0.04 -015-007 0502 - - -
Box D Neonatal mortality rate (per 1000 live births) 0.05 -005-0.15 0325 - - -

@Units of analyses are 192 (24 departments x 8 years). Variables in each group are adjusted for all other variables in the same group or above

1990s [30]. There was wide variation of expenditure
across departments over time, but no consistent patterns
across the RMNCH activities, that is we could not
identify a defined profile of “best performers” or of de-
partments lagging behind for each expenditure outcome.

Under the currently implemented results-based
budgeting programmes aimed at mothers, newborns and
children, funds are allocated according to each
department’s performance [24]. However, we could not
distinguish a consistent pattern where those departments

Table 4 Multilevel linear models for expenditure on maternal-neonatal health (time lag of 1 year)®

Box Variables Time-adjusted ~ 95% Cl p Time and confounder-  95% Cl p
regression adjusted* regression
coefficient coefficient

Box A Time (year) 33.58 25.35-41.81 < 0.001 171 8.48-25.72 < 0.001
GDP per capita (constant 2012 US$) 0.02 —-0.02 - 0.05 0.278 - - -
Gini for income (%) -8.78 —-13.99--357  0.001 -2.36 -581-110 0.181
Poverty line (%) 0.11 —1.86 - 2.08 0914 - - -
Unmet basic needs (%) -0.51 -265-163 0.642 - - -
Urbanization (%) 042 -135-218 0.644 - - -
Cash Transfer Program coverage (%) -2.52 -4.12--092 0.002 -0.65 -161-030 0.182
Median years of schooling, women 49 -9.18 - 1898 0495 - - -
Total fertility rate (%) -135 —4488-4219 0952 - - -

Box B Density of doctor, nurses and midwives 9.00 3.19-14.80 0.002 347 -0.56-750 0.091
(per 10,000 population)
Health insurance system, SIS (Attendances/  —17.98 —3579--017 0048 - - -
under-5 child)
Expenditure on maternal and neonatal 093 0.80-1.06 <0001 086 0.72-1.00 < 0.001
health activities, previous year
(constant 2012 USS per pregnant woman)

Box C  Antenatal care visits (%) —435 -8.73-0.04 0.052 - - -
Skill birth attendance (%) -043 -228-142 0.649 - - -

Box D Neonatal mortality rate (%) -0.59 —6.23 - 5.06 0.838 - - -

@Units of analyses are 192 (24 departments x 8 years). Variables in each group are adjusted for all other variables in the same group or above
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Table 5 Multilevel linear models for expenditure on child health (time lag of 1 year)®

Box Variables Time-adjusted  95% Cl p Time and confounder-adjusted®  95% Cl p
regression regression coefficient
coefficient

Box A Time (year) 21.78 17.72-2583 < 0.001 168 11.89-21.71 < 0.001
GDP per capita (constant 2012 USS) 0.00 -002-001 0499 - - -
Gini for income (%) -0.51 -262-161 0639 - - -
Poverty line (%) 046 -018-11 0.161 - - -
Unmet basic needs (%) 0.14 —-064 - 091 0.728 - - -
Urbanization (%) —0.64 -115--013 0014 -05 -101-002 0059
Cash Transfer Program coverage (%)) 0.99 0.40-1.57 0.001 0.7 0.04-1.35 0.036
Median years of schooling, women -3.75 -822-073 0.101 - - -
Density of doctor, nurses and midwives  5.74 3.74-7.74 <0001 635 440-831 0
(per 10,000 population)
Health insurance system, SIS 7.08 0.90-13.26 0.025 - - -
(Attendances/under-5 child)
Expenditure on under-5 health activities —0.10 -025-005 0.182 -0.19 -0.33--0.05 0.009
(constant 2012 US$ per u5 child)

Box C  DPT vaccine coverage (%) -0.09 -1.15-096  0.860 - - -
Measles vaccine coverage (%) 1.22 0.08-2.37 0.036 0.69 -030-167 0171
Care seeking for pneumonia (%) -0.50 -1.11-012 0113 —-063 -1.18--009 0022
ORT (%) -0.28 -098-042 0432 - - -

Box D Under-5 mortality rate -0.58 -1.77-061 0342 - - -
(per 1000 live births)
Neonatal mortality rate -2.27 —476-023 0075 - - -
(per 1000 live births)
Stunting (%) 047 -038-132 0277 - - -

2Units of analyses are 192 (24 departments x 8 years). Variables in each group are adjusted for all other variables in the same group or above

with the highest increase in coverage of RMNCH inter-
ventions or with the highest decrease of stunting, neonatal
or under-five mortality show the highest RMNCH ex-
penditure. This may reflect the fact that RMNCH alloca-
tion and expenditure are not yet sufficiently focused on
the departments with the worst indicators needing the
greatest support [15, 31, 32], a drawback needing particu-
lar emphasis to guarantee sustainability of the RMNCH
progress achieved by Peru.

Our ecological approach using hierarchical multilevel
mixed-effects linear regression model did not show con-
sistent influencing factors underlying public expenditure
on RMNCH, except for previous year expenditure on
reproductive health on maternal-neonatal health and on
child health that showed a positive association with their
corresponding expenditure variables. This finding may
have various explanations.

First, the inertial nature of the allocation and expend-
iture, heavily based on historical financial allocation and
expenditure, seems to have been still in place in Peru at
sub-national level, at least until recently [15]. This may
explain why expenditure was higher in departments with
lower income inequality, lower coverage of conditional
cash transfers and with lower levels of under-five health

services utilization provided by the health insurance sys-
tem (SIS). In brief, it may explain why the departments
in most need did not seem to receive the highest prior-
ity. It may also explain that previous year expenditure
influenced expenditure during the following year, most
notably for reproductive and maternal-neonatal health.

Secondly, the results-based budgeting approach
[24, 33, 34], which was scaled-up in Peru since 2009 as a
salient characteristic of RMNCH and other crosscutting
anti-poverty programmes, may need additional time
to be reflected in clearly increased expenditure efficiency
and effectiveness. This may be due to regional policy and
system technical limitations for implementing effectively
the interventions promoted by these programmes, and to
low governance and accountability levels is still promin-
ent, particularly at regional level. The results-based
approach seeks to allocate budgets to different sectors at
national and regional levels, based on the achievement of
specific results in terms of implementation of interven-
tions, coverage and impact indicators, such as the reduc-
tion of maternal, newborn and child mortality, and the
reduction of stunting. Sound evidence about its impact on
the quality of allocation and expenditure is still pending,
particularly in developing countries [35, 36].
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Third, decentralization is another process that was im-
plemented in Peru with the promise of increased public
efficiency [37]. However, their results so far have been
mixed [38]. On one hand, it has resulted in significant
budgetary transfers from the central to the regional
governments, although key financial allocation decisions
are still made centrally. On the other hand, it has not
been accompanied by an effective development of
regional and local technical capabilities and by efficient
and transparent accountability mechanisms [39], ham-
pering therefore a more adequate expenditure of finan-
cial resources by the regions [12]. Moreover, it seems to
have reduced the executive capacity of the Ministry of
Health in terms of the accomplishment of its public
health functions [12].

Fourth, although we included in our analysis models a
wide array of variables ranging from contextual factors
to coverage of specific RMNCH interventions and child
health impact indicators, they may have not fully
captured the complex web of factors influencing deci-
sions to allocate and to eventually spend on RMNCH.
For instance, external and domestic factors perceived by
politicians and policy makers as compelling enough to
prioritize expenditure on RMNCH such as measures
leading to fertility reduction seemed to have been
present during the 1990s, but they became politically
sensitive during the 2000s, partly due to concerns on
human rights violations during the implementation of
the Family Planning Programme in the 1990s [29].

Limited sample size related to coverage of individual
RMNCH interventions may have also decreased the
utility of our models, particularly coverage of vaccines
and coverage of care seeking for pneumonia. To over-
come this potential drawback we run a separate analysis
with composite coverage index (CCI), which is a a
weighted mean of the coverage of eight preventive and
curative interventions different aspects of the continuum
of care, including family planning, maternity care, child
immunization, and case management [40]. We did not
find significant influence of CCI on the RMNCH
expenditure outcomes. Furthermore, sample size is care-
fully considered during the DHS standardisation process,
excluding any variable having less than 50 households at
departmental level.

Of note, we have performed previously a study on
stunting reduction drivers in Peru at departmental
level by using the same dataset and the same meth-
odological hierarchical multilevel approach [41].
Although stunting is also a complex outcome driven
by several factors, we were able to identify in our
analyses several influencing distal, intermediate and
proximal covariates.

Finally, our hierarchical mixed-effects model may be
intrinsically limited to capture the whole set of complex
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factors influencing the expenditure on RMNCH. In this
regard, we must underline that the random-effects
component of the final adjusted regressions failed to
show significant differences across departments, even if
the expenditure trend over time was clearly positive for
all departments. Thus, a mixed approach taking into
account quantitative and qualitative approaches seems
the best method to assess comprehensively factors
underlying RMNCH expenditure in future studies. This
may be particularly important at district level, where
there is substantial heterogeneity between districts for
various socioeconomic, political, cultural, and ma-
nagerial factors. Inclusion of quality indicators is also
warranted to better capture their influence on outcomes
in hierarchical multilevel analyses, and fortunately this is
the case in Peru, where recently quality indicators for
antenatal care visits and birth attendances have been
introduced in the DHS [42].

Conclusions

In conclusion, our study shows that inertial public
RMNCH expenditure is still predominant at departmen-
tal level, highlithing the need to further strengthen
regional and local capabilities, to achieve more efficient
budget execution at such levels. Although district level
RMNCH expenditure in Peru has increased remarkably,
the evidence on underlying factors influencing such
increased expenditure warrants further research, most
likely through a combination of quantitative and qualita-
tive approaches, taking advantage of better and repre-
sentative data locally collected.
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