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Abstract

Background: The mortality rate in children under five years old (USMR) has decreased
considerably in Ecuador; however, thousands of children continue to die from causes
related to poverty. A social program known as Bono de Desarrollo Humano (BDH) was
created to guarantee a minimum level of consumption for families and to reduce chronic
malnutrition and preventable childhood diseases.

Objective: To evaluate the effect of the Bono de Desarrollo Humano programme on
mortality of children younger than 5 years, particularly from malnutrition, diarrheal
diseases, and lower respiratory tract infections.

Methods: Mortality rates and the BDH coverage from 2009 to 2014 was evaluated from
the 144 (of 222) Ecuadorian counties with intermediate and adequate quality of vital
information. A multivariable regression analyses for panel data was conducted by using
a negative binomial regression model with fixed effects, adjusted for relevant
demographic and socioeconomic covariates.

Results: For each 1% increase in BDH coverage, calculated from the county population
(CP) or the eligible population (EP), there would be a decrease in USMR of 3% (RR
0.971, 95% CI 0.953-0.999) and 1.5% (RR 0.985, CI 0.973-0.998), respectively. A
lower effect of BDH on mortality resulting from respiratory infections was observed
(BDH-CP coverage: reduction of 0.8%, 95% CI 0.984-0.999 and BDH-PE coverage:
reduction of 0.5%, 95% CI 0.989-0.999). The BDH also reduced hospital discharge
rates in children younger than 5 years, resulting from all causes and for diarrhea.
Conclusion:

A conditional cash transfer program such as Bono de Desarrollo Humano could
contribute to the reduction of mortality due to causes related to poverty, such as

malnutrition and respiratory infections. Ecuador, being a country that has recently
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increased the amount of the BDH, requires making a careful monitoring and evaluation

of the impact of the program to ensure that truly reduce inequities and improves health.

Keywords: Conditional cash transfer, Bono de Desarrollo Humano, social

determinants, under-5 mortality rates, Ecuador.

Background

The world has made substantial progress in improving child survival in the past 25
years in order to reach the Millennium Development Goal (MDG) 4 of a two-thirds
reduction in the under-five mortality rate (USMR) between 1990 and 2015. The global
under-five mortality rate dropped 56 percent, from 93 deaths per 1,000 live births in
1990 to 41 in 2016. Latin American and the Caribbean (LAC) have reduced the under-
five mortality rate by 67% since 1990. Ecuador is among the 24 (of 81) low- and
lower-middle income countries that met MDG 4. The USMR declined from 57 deaths

per 1,000 live births in 1990 to 22 in 2015 with an annual rate of reduction of 3.9% [1].

However, despite this progress, millions of children continue to live and die in
conditions that are unacceptable. It has been described that the majority of children
deaths are due to poverty [2] and as a result of diseases that can be prevented and
treated easily and economically [3]. To improve the socioeconomic conditions of
disadvantages citizens, social assistance programs has been implemented by many
countries around the world. Globally, 77% and 42% of countries have unconditional
and conditional cash transfers, respectively; however, significant variations in spending

are observed across countries and regions [4].
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Conditional Cash Transfer Programs (CCTPs) offer cash benefits to poor families to
meet certain conditions associated with human capital development such as children’s
school attendance and health checkups. In Ecuador, the largest social assistance
program is Bono de Desarrollo Humano (BDH) which provided conditional cash
transfers of US$50 per month to low-income mothers below the poverty line according
to the Social Registry [5]. The required behaviors included both mother and children
attending to preventive health check-ups and requiring a minimum percentage of
attendance at school for school-age children. The aim of the program is guarantee a
minimum level of consumption for families and contribute to the reduction of the
chronic malnutrition and preventable diseases for under-five children [5]. As a result of
the education conditionality, it is expected that children will have better opportunities
later in life. Processes of social mobility have been promoted by the government which
has allowed that fewer families require this monetary transfer. For instance, the number

of beneficiaries decreased by 56.7% between 2013 and 2014 [6].

These programs have been shown to have led to reduction in poverty [7] and to have
positive effects on education [8] and health [9-11]. Rasella et al., 2013 [12] and
Barham et al., 2011 [13] found that Bolsa Familia (Brazil) and Progresa (Mexico),
respectively, helped to reduce child mortality and morbidity due to causes associated
with poverty, such as malnutrition and diarrhea. According these studies, BDH should
reduce childhood mortality by acting on social determinants of health and by
stimulating health care through its conditions [12, 13]. In Ecuador, some studies have
reported the effectiveness of BDH on child development and nutrition [14-16], but no
studies have addressed its effect on childhood mortality and morbidity. Therefore, the
aim of this study was evaluating the effect of BDH on under-5 mortality rates in

Ecuadorian counties, particularly on poverty-related causes, including diarrhea,
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malnutrition and low respiratory infections and on some of the potential intermediate

mechanisms (hospital discharges).

Methods

Study design

This study has a mixed ecological design, because it combined an ecological multiple-
group design with a time-trend design [12]. The county was the unit of analysis. A
longitudinal dataset from many databases for the years 2009-2014 were created. We
analyzed the quality of information on births and deaths for all 222 counties and
included counties in the study only if they presented intermediate and adequate
information for the study period according to Andrade & Szwarcwald criterion [17].
This criterion considered five indicators: age-standardized mortality rate; the ratio
between registered and estimated birth rates; mean relative deviation of the mortality
rate; mean relative deviation of the birth rate; and proportion of poorly defined deaths

[17].

We defined as dependent variables: a) USMR (number of deaths of children under five
years per 1,000 live births); b) cause-specific USMR (number of deaths of children
under five years resulting from diarrhea diseases, malnutrition or lower respiratory tract
infections per 1,000 live births); c) under-five hospital discharges rate (number of
children under five years who leave a hospital after receiving care due to diarrhea
diseases, malnutrition or lower respiratory infections per 1,000 live births. The specific
causes of mortality and hospital discharges were created according the International
Classification of Diseases (ICD), 10th revision: diarrheal diseases (A00, A01, AO3,

A04, A06-A09); malnutrition (E40-E46); lower respiratory infections (J10-J18, J20-
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J22); and external causes (V01-99). External causes were included as a control variable
because of there is not expected effects of the program over these causes. All these

dependent variables were obtained by direct calculation.

The primary explanatory variable was BDH coverage and two indicators were created:
1) coverage of the eligible population (EP): number of families enrolled in BDH
program in a county / number of eligible families in the same county; 2) coverage of the
county population (CP): number of individuals enrolled [obtained by multiplying the
number of beneficiary families by the average family size of the county] / total

population of the same county).

Based on a literature review, we identified a set of covariates as determinants of under-
five mortality given their potential to confound the effect of the principal dependent
variable. The following covariates were used in the analysis [12, 18, 19]: per capita
income, iliteracy, percentage of households with inadequate sanitation, total fertility

rate, number of physicians per 10,000 residents and bed rate per 1,000 residents.

Data sources

The data sources for this study were the National Institute of Statistics and Censuses
[20] (Database of births and deaths and Population Census 2001-2010) and the National
System of Information [21] (Integrated System of Knowledge and Social Statistics of
Ecuador and Projections and demographic studies). Data were obtained at county level,
which is the lowest level with information about BDH. Because some covariates were
obtained from 2001 and 2010 national censuses databases, the annual values for 2009-
2014 were calculated by linear interpolation or extrapolation as has been done in

previous studies [12, 18, 19, 22].



146

147
148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

Statistical analyses

We used conditional negative binomial regression models for panel data with fixed
effects specification (counties as units of analysis with observations repeated over time)
[12, 23]. Negative binomial regression is used when the outcome to be analyzed is a
count. Fixed-effect models include a term to control for unmeasured time-invariant
municipal characteristics (such as geography and local cultural practices) and to correct
for serial correlation of repeated measures. To evaluate the association between USMR
(overall and specific) and BDH coverage, we calculated mortality rate ratios (95% CI),
both crude and adjusted for a set of demographic, social and economic determinants as
covariates. This approach assessed whether yearly differences on USMR mortality rates
were associated with yearly changes in Bono de Desarrollo Humano program coverage,

while controlling for potential confounders.

Results

After we applied the criteria for inclusion (vital statistics quality criterion), we selected
144 counties (64.9%) with intermediate and adequate registration of vital statistics
(death and live births) of the 222 Ecuadorian counties. From 2009 to 2014, the under-5
mortality rate decreased from 15.2 to 13.2 (13.3%) per 1,000 live births in the studied
counties, and among the causes selected, the greatest decrease occurred in diarrheal
diseases (68%) (Table 1). The BDH coverage showed a progressive decrease from 2009
to 2014 (CP: 69.6%; EP: 67.8%). Although, the overall under-5 hospital discharges rate
increase slightly during study period, the rate by diarrheal diseases and malnutrition
decreased by 13,7% and 21,9%, respectively. Socioeconomic conditions improved
during the study period, with per capita income growing by 53.5%, the percentage of
households with inadequate sanitation decreasing by 8.1% and the proportion of

7
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illiterate individuals decreasing by 14.4%. There were also reductions in the total

fertility rate (12.0%) (Table 1).

Table 2 shows the crude and adjusted associations between BDH coverage (eligible and
county population) and under-5 mortality rate. In the analysis, both measures of BDH
coverage did not show a statistically significant association with decreasing under-5

mortality rate, even after the adjustment for socio-economic covariates.

Table 3 and Table 4 shows adjusted associations between BDH coverage and under-5
mortality rate for some relevant group of causes. The strongest effect of the BDH was
on under-5 mortality resulting from malnutrition. One percent increase in BDH
coverage (EP and CP) was associated with a reduction of 1.5% (95% CI 0.973-0.998)
and 2.9% (95% CI1 0.953-0.989) in under-5 mortality rate associated with malnutrition,
respectively. Lower effect was observed for under-5 mortality resulting from lower
respiratory infections (reduction of 0.5% (95% CI 0.989-0.999) and 0.8% (95% ClI
0.984-0.999, respectively). When we select only the counties with adequate vital
statistics, the observed reductions were higher (BDH-EP: reduction of 2.9% (95% CI
0.954-0.989) and BDH-CP: reduction of 4.8%, 95% CI 0.992-0.983). BDH had no

effect on external causes used as a control group.

Table 5 shows adjusted associations between BDH coverage and under-5 hospital
discharge rates. One percent increase in BDH coverage (EP and CP) was associated
with a reduction of 0.1% (95% CI1 0.998-0.999) and 0.2% (95% CI 0.996-0.999) in the

overall rate of under-5 hospital discharges. In addition, both measures of coverage
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reduced hospital discharges rates resulting from diarrheal diseases (BDH-EP: reduction

of 0.4%, 95% C1 0.994-0.998 and BDH-CP: 0.6%, 95% C1 0.991-0.997).

Discussion

Our results show that the implementation of the BDH from 2009-2014 was associated
with a reduction in under-5 mortality rate from poverty related-causes such as
malnutrition and lower respiratory infections at county level. The effect remained
statistically significant after we controlled for social and economic determinants. With
regard to factors involved in the causal chain of mortality reduction, BDH reduced rates

of under-5 hospital discharge by diarrheal diseases.

There is consistent evidence that CCTP had a positive impact on child health and
nutrition outcomes, especially among the most vulnerable children. These programs
have been effective in increasing the use of preventive services, consumption of healthy
foods, improving immunization coverage, and encouraging healthy behaviors [9, 11,

24].

The findings of our study are consistent with other studies that have reported an
important positive impact of CCTP on childhood mortality. The Mexican program
(Progresa) [13] and Brazilian program (Bolsa Familia) [19], were able to reduce infant
mortality. CCTP in Bolivia increase the survival rates of birth cohorts exposed to the
program by 3.5% to 16.8% [25]. In addition, a national Brazilian study showed that
Bolsa Familia contributed substantially on reduction of under-5 mortality rates,
particularly on poverty-related causes such as malnutrition and diarrhea [12]. Our study,

using a similar approach to the Brazilian study, showed that BDH programme had a
9
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positive effect on under-5 mortality resulting from malnutrition and lower respiratory
infections but not in the same magnitude that the previous study. It is probably because
in Ecuador the conditionalities were neither effectively communicated nor controlled or

enforced.

Malnourished children, particularly those with severe acute malnutrition, have a higher
risk of death from common childhood illness such as diarrhea, pneumonia, and malaria
[26]. The contribution of CCTPs to the reduction of child undernutrition has been
shown in some studies. Colombian programme Familias en Accién, was found to have
improved the nutritional status of newborns and infants but only for those less than 2
years [27]. The Mexican programme, Progresa was associated with a better nutritional
status and greater growth of children [28, 29]. In Nicaragua, the programme was found
to have significantly reduced the proportion of underweight and stunted children among
the beneficiaries [30]. No significant effects on height and height-for-age z-scores were
observed in program from Brazil [31] and Ecuador [15], respectively. In addition,
Buser, et al. (2014) [14], in Ecuador, showed that two years after families lost the
transfer, which they had received for seven years, their young children weight less, and
shorter and more likely to be stunted than young children in families that kept the cash
transfer. Research has already shown that poor families enrolled in CCTP increased
food expenditures and improved food security in their households [32]. Families that
benefitted from CCTPs reported increased consumption of cereals, meat, and dairy in

studies from Brazil [33] and Kenya [24].

Although our results showed that BDH programme have a positive effect on under-5

mortality resulting from malnutrition, we did not obtain the same effect on under-5

10
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mortality resulting from diarrhea. CCTPs are considered powerful child nutrition-
sensitive interventions as they address the underlying causes of undernutrition and can
enhance the effectiveness of nutrition-specific interventions [34]. CCT programs may
be less effective at improving outcomes like diarrhea, as it may be more sensitive to

interventions like improved sanitation and better built environments.

Conditional cash transfer programs could affect survival through two main mechanisms.
1) CCT interventions lead to an increase in use of preventive health services among the
poor who are under-utilising these, including prenatal care, postnatal care, health and
nutrition educational activities for mothers, vaccination schedule, checkups and growth
monitoring visits for children younger than 7 years [19, 30, 31, 35]. However, the
benefits of improved access may be limited by the quality of existing services [32] and
2) CCT allows the household to improve health-related purchases (for example, higher
quality foods or medicines or of household materials and equipment that could reduce

exposure to infections [12, 32].

CCTPs appear to decrease the incidence and prevalence of severe illness [32]. Mexican
programme showed a 58% reduction in hospital visits for zero to two years old children
[35]. We found an effect of CCTP on rates of under-5 hospital discharges, overall and
for diarrhea. This fact could be explained by two mechanisms: 1) greater and opportune
use of preventive care and higher levels of health knowledge may lead to reduce severe
cases of illness that needing hospitalization and 2) decreasing the incidence of the

diseases by affecting social determinants of health [32].
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Our study’s potential limitations include the use of an ecological or aggregated
approach. Additionally, because of problems in the quality of nationwide data systems,
only counties with intermediate and adequate recording of vital statistics data were
included in the analysis. This limited the generalization of the results but improved the
study’s internal validity. Another potential limitation was the linear interpolation and
extrapolation of annual values for sociodemographic indicators derived from decennial
census data. However, it is unlikely that it introduced any major bias, because slightly
fluctuations in these macro-structural determinants or changes in the direction of the

trends are not expected.

Conclusions

CCTPs like Bono de Desarrollo Humano have great potential to improve population
health. BDH programme had a positive effect on under-5 mortality resulting from
malnutrition and lower respiratory infections and on under-5 hospital discharges. These
results are the reflection of a successful government social policy on guarantee a
minimum level of consumption for families and to reduce chronic malnutrition and
preventable childhood diseases. However, conditional requirements should be
effectively communicated, controlled and enforced to achieve a greater effect on health

outcomes.

Given the important relation between CCTP and the utilization of health and
educational facilities, policy makers should assess the adequacy and quality of the
existing health and educational infrastructure. Conditionality requirements of these
programmes rely on the availability of basic health services and schools to meet the

increased demand created by the programmes.
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Processes of social mobility have been promoted by the government which has allowed
that fewer families require this monetary transfer in the last years. In addition,
Ecuadorian government has increased the amount of the BDH since 2018 and the
money transfer will be allocated according to the number of children by household.
These changes will require careful monitoring and evaluation of the impact of the

program to ensure that truly reduce inequities, poverty and improves health.
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Table 1. Descriptive analysis of study variables (N=144), 2009-2014, Ecuador

2009 2010 2011 2012 2013 2014 Percentage
change 2009-14
Mortality rate for children younger than 5 years (per 1000 live births)
Overall 15.19 14.91 13.83 1355 14.27 13.17 -13.30
For diarrhoeal diseases 0.5 0.32 0.33 029 021 0.16 -68.00
For malnutrition 0.27 0.23 0.14 0.15 0.13 0.19 -29.63
For lower respiratory infections 1.86 1.61 1.28 138 1.25 1.26 -32.26
For external causes 0.45 0.39 0.41 0.33 0.37 0.32 -28.89
Hospital discharges rate for children younger than 5 years (per 100
inhabitants)
Overall 14.80 17.30 15.11 15.06 16.24 15.14 2.30
For diarrhoeal diseases 67.79 83.11 66.14 57.2 58.45 58.49 -13.72
For malnutrition 2.01 2.32 2.08 192 172 1.57 -21.89
For lower respiratory infections 78.17 87.55 82.92 91.48 102.21 91.37 16.89
BDH coverage
BDH coverage of the county population (%) 30.69 28.57 28.65 2794 2329 933 -69.60
BDH coverage of eligible population (poor households) in the county (%) 58.07 54.76 55.65 55.00 46.37 18.68 -67.83
Determinants of children mortality
Income per person (monthly, in USD) 346 384 437 472 504 531 53.47
Proportion of households with inadequate sanitation (%) 45.56 44.74 43.97 43.24 4254 4188 -8.08
Rate of individuals older than 15 years who are illiterate 6.52 6.32 6.13 594 576 5.58 -14.42
Total fertility rate 2.42 2.36 2.3 224 218 2.13 -11.98
Hospital bed rate (per 1000 habitants) 1.63 1.7 1.72 1.59 1.6 1.64 0.61
Hospital discharges rate (per 100 habitants) 7.22 7.48 7.66 766 7.71 7.65 5.96
Physicians rate (per 10000 habitants) 12.63 13.33 14.33 16.12 169 17.23 36.42

Table notes: Data are mean (SD). Causes of death were defined according to the International Classification of Diseases, 10th revision: diarrhoeal diseases (A00, A01, A03, A04, A06-09),
malnutrition (E40-46), lower respiratory infections (J10-18, J20-22), and external causes (V01-98). Hospital discharges rate was calculated as the number of hospital discharges for all ages and
all causes of one county divided by the total population of the same county and multiplied by 100. BDH=Bono de Desarrollo Humano
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Table 2. Fixed-effect negative binomial models for association between Bono de Desarrollo Humano (BDH) coverage and under-5 mortality rate,

2009-2014, Ecuador.

Counties with intermediate and adequate quality

RR crude (95% CI)

criterion

RR adjusted (95% CI)

Counties with adequate quality criterion

RR crude (95% CI)

RR adjusted (95% CI)

BDH coverage on eligible population 1.002 (1.001-1.004)

BDH coverage on county population 1.004 (1.002-1.006)

Hospital discharges rate

Income monthly per person in USD

Proportion of households with
inadequate sanitation

Rate of individuals older than 15 years
who are illiterate

Total fertility rate

Hospital bed rate (per 1000 inhabitants)

Physicians rate (per 10000 inhabitants)

Number of observations 864

Number of counties 144

1.000 (0.998-1.002)

1.001 (0.998-1.004)
1.000 (0.999-1.000)

1.013 (0.995-1.031)

1.029 (0.962-1.100)

1.401 (0.993-1.975)
0.994 (0.937-1.055)
1.002 (0.993-1.012)
864
144

1.000 (0.997-1.003)
1.000 (0.998-1.004)
1.000(0.999-1.000)

1.013 (0.996-1.030)

1.028 (0.962-1.099)

1.396 (0.988-1.974)
0.995 (0.937-1.055)
1.000 (0.993-1.012)
864
144

1.003 (1.001-1.004)

1.005 (1.002-1.008)

432
72

0.999 (0.997-1.002)

1.001 (0.997-1.006)
1.000 (1.000-1.001)

1.010 (0.984-1.038)

1.168 (1.027-1.329)

0.839 (0.494-1.424)
0.952 (0.875-1.036)
0.995 (0.982-1.008)
432
72

0.998 (0.993-1.002)
1.001 (0.997-1.006)
1.001 (1.000-1.001)

1.010 (0.983-1.037)

1.170 (1.028-1.332)

0.853 (0.502-1.449)
0.949 (0.872-1.033)
0.996 (0.983-1.008)
432
72

Table notes: RR = rate ratio; Cl = Confidence Interval.
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Table 3. Fixed-effect negative binomial models for adjusted associations between Bono de Desarrollo Humano (BDH) coverage on eligible population and
under-5 mortality rate for some relevant group of causes, 2009-2014, Ecuador.

Mortality rate caused by

Mortality rate caused by

Mortality rate caused by lower

Mortality rate caused by

diarrheal diseases malnutrition respiratory infections external causes
Intermediate and Adequate Intermediate and Adequate Intermediate and adequate  Adequate qualit Intermediate and Adequate
adequate quality quality adequate quality quality ualit criterionq griterign y adequate quality quality
criterion criterion criterion criterion q y criterion criterion
RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
3?';);;0"”399 on 1.011 1.000 0.985 0.971 0.995 0.994 1.003 1.003
po%ulation (0.999-1.023) (0.983-1.017) (0.973-0.998) (0.954-0.989) (0.989-0.999) (0.987-1.002) (0.994-1.012) (0.991-1.014)
Hospital discharges 1.008 0.992 1.003 0.990 0.997 1.001 0.994 0.992
rate .990-1. .968-1. 977-1. .956-1. .988-1. .988-1. .975-1. .969-1.
(0.990-1.026) (0.968-1.017) (0.977-1.030) (0.956-1.027) (0.988-1.006) (0.988-1.014) (0.975-1.013) (0.969-1.016)
ncome monthly . . . . . . . .
| hl 0.999 1.002 0.999 0.997 1.000 1.000 1.000 0.999

per person in USD
Proportion of
households with
inadequate
sanitation

Rate of individuals
older than 15 years
who are illiterate

Total fertility rate

Hospital bed rate
(per 1000
inhabitants)
Physicians rate (per
10000 inhabitants)
Number of
observations
Number of
counties

(0.999-1.000)

1.009
(0.956-1.064)

1.059
(0.873-1.285)

3.010
(0.593-15.274)

1177
(0.863-1.605)

0.933
(0.881-0.988)

552

92

(0.999-1.004)

1.044
(0.966-1.129)

1.029
(0.738-1.437)

0.441
(0.037-5.290)

1.307
(0.840-2.034)

0.989
(0.910-1.076)

300

50

(0.999-1.001)

1.096
(0.956-1.257)

0.841
(0.559-1.265)

5.334
(0.489-58.165)

0.867
(0.509-1.478)

0.927
(0.861-0.999)

468

78

(0.993-1.000)

0.955
(0.844-1.080)

0.9001 (0.610-
1.330)

2.833
(0.082-98.351)

0.610
(0.285-1.304)

0.987
(0.899-1.082)

258

43

(0.999-1.001)

1.047
(0.989-1.109)

1.090
(0.882-1.348)

0.795
(0.264-2.397)

0.971
(0.822-1.147)

1.012
(0.984-1.042)

792

132

(0.999-1.002)

1.049
(0.994-1.107)

1.471
(0.971-2.230)

0.306
(0.057-1.648)

0.802
(0.639-1.006)

1.001
(0.963-1.041)

408

68

(0.999-1.000)

1.054
(0.980-1.134)

0.828
(0.654-1.047)

0.742
(0.121-4.574)

1.098
(0.796-1.512)

0.956
(0.913-1.001)

624

104

(0.998-1.002)

1.082
(0.990-1.182)

0.573
(0.356-0.922)

2.028
(0.156-
26.415)

0.997
(0.636-1.564)

0.958
(0.903-1.017)

360

60

Table notes: RR = rate ratio; Cl = Confidence Interval.
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Table 4. Fixed-effect negative binomial models for adjusted associations between Bono de Desarrollo Humano (BDH) coverage on county population and under-5
mortality rate for some relevant group of causes, 2009-2014, Ecuador.

Mortality rate caused by Mortality rate caused by
diarrheal diseases malnutrition

Mortality rate caused by
lower respiratory infections

Mortality rate caused by
external causes

Intermediate and Adequate Intermediate and Adequate Intermediate and . Intermediate and .
Adequate quality quality adequate quality quality adequate quality Adequ_ate_quallty adequate quality Adequ_ate_quahty
o - o - o criterion o criterion
criterion criterion criterion criterion criterion criterion
RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
BDH coverage on 1.015 0.999 0.971 0.952 0.992 0.991 1.004 1.002
county population (0.997-1.034) (0.971-1.028) (0.953-0.989) (0.922-0.983) (0.984-0.999) (0.980-1.003) (0.989-1.019) (0.982-1.022)
Hospital discharges rate 1.009 0.992 1.002 0.991 0.996 1.000 0.994 0.992
(0.992-1.027) (0.968-1.017) (0.976-1.029) (0.955-1.028) (0.987-1.006) (0.988-1.013) (0.976-1.013) (0.969-1.016)
Income monthly per 0.999 1.002 1.000 0.998 1.000 1.000 1.000 0.999
person in USD (0.999-1.000) (0.999-1.004) (0.999-1.001) (0.992-1.005) (0.999-1.001) (0.999-1.002) (0.999-1.000) (0.998-1.001)
Proportion of households 1.006 1.044 1.085 0.965 1.050 1.052 1.056 1.083

with inadequate

(0.953-1.062)

(0.965-1.130)

(0.950-1.240)

(0.827-1.126)

(0.995-1.108)

(0.996-1.110)

(0.982-1.135)

(0.990-1.184)

sanitation
f;itrf f; '“e‘i'r‘g's\‘;ﬁfa?('eder 1.057 1.031 0.858 0.940 1.106 1.499 0.824 0.574
”meratey (0.865-1.291) (0.737-1.443) (0.561-1.312) (0.526-1.678) (0.896-1.366) (0.993-2.263) (0.649-1.048) (0.357-0.923)
Total fertility rate 3.144 0.445 7.802 (g'fgg_ 0851 0312 0.767 2.298

y (0.604-16.374) (0.037-5.340) (0.663-91.795) 156.713) (0.283-2.560) (0.058-1.675) (0.116-5.060) (0.168-31.507)
Hospital bed rate (per 1.174 1.305 0.857 0.582 0.968 0.798 1.096 0.998
1000 habitants) (0.864-1.595) (0.838-2.032) (0.498-1.473) (0.271-1.251) (0.818-1.145) (0.636-1.002) (0.796-1.509) (0.637-1.565)
Physicians rate (per 0.929 0.990 0.926 0.983 1.012 1.001 0.955 0.958

10000 habitants)

Number of observations
Number of counties

(0.878-0.983)

552
92

(0.910-1.076)

300
50

(0.862-0.994)

468
78

(0.896-1.079)

258
43

(0.984-1.041)

792
132

(0.963-1.041)

408
68

(0.911-0.999)

624
104

(0.903-1.017)

360
60

Table notes: RR = rate ratio; Cl = Confidence Interval.
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Table 5. Fixed-effect negative binomial models for adjusted associations between Bono de Desarrollo Humano (BDH) coverage and under-5
hospital discharge rates, 2009-2014, Ecuador

Under-5 hospital
discharge rate

Under-5 hospital discharge
rate for diarrhoeal diseases

Under-5 hospital discharge

rate for malnutrition

Under-5 hospital discharge
rate for lower respiratory
infections

Intermediate and adequate quality

Intermediate and adequate

Intermediate and adequate

Intermediate and adequate

criterion quality criterion quality criterion quality criterion
RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted RR adjusted
(95% Cl) (95% CI) (95% Cl) (95% CI) (95% CI) (95% CI) (95% Cl) (95% ClI)
BDH coverage on eligible population 0.999 0.996 0.999 0.999
(0.998-0.999) (0.994-0.998) (0.994-1.005) (0.997-0.999)

BDH coverage on county population 0.998 0.994 0.999 0.999
(0.996-0.999) (0.991-0.997) (0.991-1.007) (0.995-1.002)

Hospital discharaes rate 1.017 1.017 1.019 1.019 1.014 1.014 1.014 1.014
P g (1.015-1.020)  (1.015-1.020) (1.016-1.022)  (1.016-1.022) (1.006-1.022)  (1.006-1.023) (1.011-1.017)  (1.012-1.017)

Income monthlv per person in USD 0.999( 0.999 0.999 0.999 0.999 0.999 1.000 0.999
yperp 0.999-1.000) (0.999-1.000) (0.999-1.000)  (0.999-1.000) (0.999-1.000)  (0.999-1.000) (0.999-1.000)  (0.999-1.000)

Proportion of households with inadequate 1.029 1.029 1.032 1.033 1.056 1.056 1.022 1.022

sanitation

Rate of individuals older than 15 years
who are illiterate

Total fertility rate
Hospital bed rate (per 1000 habitants)

Physicians rate (per 10000 habitants)

Number of observations

Number of counties

(1.022-1.036)

1.059
(1.026-1.093)

0.809
(0.681-0.960)
0.940
(0.891-0.992)

1.000
(0.994-1.007)

864
144

(1.022-1.036)

1.059
(1.026-1.092)

0.812
(0.683-0.966)
0.938
(0.889-0.990)

1.000
(0.994-1.007)

864
144

(1.023-1.040)

1.109
(1.061-1.159)

0.838
(0.657-1.069)

0.897
(0.835-0.963)

0.997
(0.988-1.006)

870
145

(1.025-1.042)

1.112
(1.064-1.162)

0.875
(0.688-1.113)

0.894
(0.832-0.960)

0.997
(0.988-1.007)

870
145

(1.030-1.082)

1.049
(0.948-1.161)

1.091
(0.550-2.166)

0.843
(0.715-0.994)

1.001
(0.979-1.024)

798
133

(1.030-1.083)

1.049
(0.948-1.161)

1.099
(0.554-2.182)

0.841
(0.714-0.992)

1.001
(0.979-1.024)

798
133

(1.014-1.031)

1.033
(0.999-1.068)

0.697
(0.570-0.852)

0.922
(0.867-0.981)

1.007
(0.999-1.014)

870
145

(1.014-1.030)

1.036
(1.002-1.072)

1.149
(0.913-1.447)

0.972
(0.918-1.029)

0.994
(0.986-1.001)

870
145

Table notes: RR= rate ratio, Cl= confidence interval

24



449

25



