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ABSTRACT
Introduction: Several mechanisms come into play for the child to have good health. This
study aimed to examine the effect of mothers’ preventive health care use for themselves and
their children on their children's health status.
Methods: For this study, data come from the end-line survey conducted to evaluate the impact
of Performance-Based Financing program in Burkina Faso. Multivariate Ordered logistic
regression analysis was used to identify factors associated with children health status. Odds
ratios (ORs) and adjusted odds ratios (AORs) were estimated to assess the strength of
associations and used 95% confidence intervals for significance tests. A multivariate
multinomial logistic regression analysis was also used to calculate the predicted probability of
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being each children health status at each level of coverge of preventive health care. Data were
cleaned, coded and analysed using Stata software in version 16.1.
Results: Skilled attendant at birth was a favorable factor for being in the good health (OR 1.16;
95% CI 1.10-1.31). Received skilled antenatal care and received skilled postnatal care (OR
1.09; 95% CI 0.99-1.18 and OR 1.88; 95% CI 1.80-1.97) were positively correlated with
children health status. children vaccination against measles (MSL), was positively correlated
with children health status (OR 1.85; 95% CI 1.73-1.99). Modern contraceptive methods use,
vaccination for children against diphtheria-pertussis-tetanus and tuberculosis did not affect
children health status.
Conclusion: activities aimed to increase knowledge and awareness of the importance of
skilled antenatal care, skilled attendant at birth, child immunization, skilled postnatal care and
other preventive measures for child health should be conducted with women of childbearing
age.
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INTRODUCTION
Several mechanisms come into play for a child to have good health. Previous studies have
shown that the mother's education and high household socioeconomic status are associated
with healthy behaviours for their children. High socioeconomic status of the household
positively influences most health behaviours [1]. For example, a mother living in a household
with a high socioeconomic status would perform at least one antenatal consultation and her
children would be vaccinated within a timeframe consistent with the vaccination schedule
[2,3]. Many authors have shown that most educated mothers are less likely to give birth to
underweight new-borns and there is less chance of their losing their child in the first year after
birth [2,4–6].
One of the ways in which the mothers’ education could improve their children’s health is the
use of preventive health care such as prenatal care, skilled birth attendants at delivery,
immunisation, well-child visits, etc. [7]. For example, the more educated a woman is, the more
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aware she will be of the importance of monitoring her pregnancy [3,4]. These results confirm
Karlsen et al.’s (2011) finding, according to which educated mothers derive greater benefit
from the advantages of modern medicine than their illiterate counterparts [8].
The efficient use of health resources is recognised as one of the factors influencing children's
health [1,9,10]. Previous studies have used indicators such as antenatal care visit,
immunisation, place of delivery, well-child visits, breastfeeding practices and health care
seeking practices in case of child illness to highlight the means adopted by mothers to
preserve their children’s health [1,3].
Indeed, maternal antenatal care use has been shown to be associated with the place of delivery,
well-child visits, children’s immunisation within a timeframe consistent with the
immunisation schedule and healthy children [3,7,11,12]. We could admit that mothers whose
first visit took place during the first three months are better informed about the requirement of
antenatal care visits and that they are more open to modern health care, whereas those whose
first antenatal care visit has taken place later may have been forced to do so by the difficulties
associated with their pregnancy [1].
Regarding well-child visits, most of the preventive health care steps for children are
administered during these visits. Well-child visits are important for children's health, as they
can track children's growth, diagnose disease, ensure vaccine administration, and provide
education on nutrition, safety and other important health issues [11,13].
New-borns are endowed with passive immunity against several diseases which they inherit
from the mother. However, due to the transience of this passive immunity, it is important for
the child to acquire active immunity through immunisation in order to cope with the most
common infectious diseases [1,14]. Previous findings have shown that a large number of
illnesses, hospitalisations and deaths have been prevented through childhood immunisation
[14–16].
As for breastfeeding, it should be remembered that it provides several advantages for survival
in childhood. Breastfeeding strengthens and prolongs the immunological protection that the
infant obtains from its mother [1,17–19]. Longer breastfeeding is generally beneficial for child
survival [17,18,20,21].
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The main objective of this study was to examine the effect of mothers using preventive and
curative health care for themselves and their children, on their children's health status. Beyond
the importance of maternal health care use and its impact on maternal morbidity and mortality,
analysing the associations between children's health status and mothers’ preventive or curative
health care use is likely to have implications for programs and policies aimed at improving
appropriate health care services’ use for children.

METHODS
Data sources
To achieve the objectives of this study, the end-line survey data for the impact evaluation of
Performance-Based Financing (PBF) conducted in Burkina Faso in 2017 was used. The PBF
impact assessment was a blocked-by-region cluster random trial based on a pre–post
comparison design. This process of random allocation seeks to ensure that the different study
groups are comparable in terms of observed and unobserved characteristics that could affect
treatment outcomes, thereby allowing average differences in outcomes to be causally
attributed. The aim was to compare the indicators between intervention and control areas over
a period before and after the intervention. The sample was derived through a three-stage
cluster sampling procedure, described in detail elsewhere [22].
The end-line survey collected data on household characteristics and household members, the
health status of each household member and the use of health services, perception of the
quality of services, antenatal care, postnatal care, immunisation of children and use of the
services of community health workers. This survey also provides information on the
evaluation of the health facility, the interviews at the exit of the consultation for children
under 5 years and women seen in antenatal care and the distance between the home and the
health facilities.
Study population and sample size
The source populations for the study were all permanently resident women of the study area
who had given live birth at least once in the two years immediately preceding the end-line
survey, and their children. Women of childbearing age who had not given live birth at least
once in the two years prior to this survey and/or had been residing in the study area for less
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than six months were excluded from this study. The analysis focuses on responses from
14,407 women who had given birth at least once in the two years preceding the survey,
irrespective of the outcome of the delivery.
Selected variables
Outcome variable
In this study, the outcome variable was children’s health status. During the end-line survey,
the following question was asked of the mothers: "How has your health / the health of your
child been during the past 12 months?" to gather their perception of their own and their
children’s health status. The information collected was coded as follows: 1 = Excellent, 2 =
Good, 3= Fair, 4 =Poor and 5 = Very poor. This variable was re-coded in three categories with
values of 1=Good, 2=Fair and 3=Poor.
Explanatory variables
The independent variables are those that report on mothers’ practices in preventive health care.
Based on the prior literature and the database used in this study, we selected six preventive
health care measures which have been shown to reduce child mortality from the major causes
of under-five deaths [23,24]. The preventive health care measures included were family
planning needs satisfied (FPS), skilled birth attendants at delivery (SBA), at least one
antenatal care visit with a skilled provider before the three first months (ANCS), well-child
visits (WCV), breastfeeding and vaccination for children against diphtheria-pertussis-tetanus
(DPT3, three doses), measles (MSL) vaccination and tuberculosis (BCG) vaccination.
The coverage of these preventive health care measures was summarised using the CCI, which
is based on the weighted average of the six preventive health care measures, calculated as
follows:
1

CCI = (FPS +
3

SBA+ANCS
2

+

2DPT3+MSL+BCG
4

)

(1)

The CCI is a composite measure. The CCI gives equal weight to family planning as well as
maternal and new-born care and immunisation, and has been proposed as an effective way to
summarise and compare coverage of preventive health care across HDs and over time [23,25].
With regard to the individual characteristics of the mother’s social identification, this study
retained maternal age at childbirth, parity, educational level and occupation [25,26]. To better
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determine the impact of the social and household environment, we used the household wealth
index and place of residence.
Statistical analysis
Most of the information collected on children’s health status focused on events that occurred
in the two years immediately prior to the date of the end-line survey. Variables that
operationalise mothers’ preventive health-care practices (contraceptive methods used,
vaccination, antenatal care, place of delivery and an attendant at delivery) were captured only
for women who had had a live birth in the two years immediately preceding the survey.
For this study we conducted two sets of analyses. The first analytical phase consists mainly of
the multivariate ordered logistic regression analysis used to identify factors associated with
children’s health status. Ordered logistic regression model is used to model ordered outcome
variables. Odds ratios (ORs) and adjusted odds ratios (AORs) were estimated to assess the
strength of associations and 95% confidence interval was used for significance tests. A second
set of analyses was implemented using the multivariate multinomial logistic regression
analysis. The predicted probability of the children being of a particular health status at each
level of coverge of preventive health care was calculated. Data were cleaned, coded and
analysed using Stata software version 16.1.

RESULTS
The analyses included data for 14,407 women who had given live birth at least once in the two
years immediately preceding the end-line survey, and their children. Overall, 77.63%, 20.03%
and 2.34% of the children were in good, fair and poor health, respectively.
The bivariate analysis shows that the variables skilled attendant at birth and received skilled
antenatal care may be associated with children’s health status (p<0.05). Modern contraceptive
methods use, vaccination for children against diphtheria-pertussis-tetanus, measles and
tuberculosis (BCG) may not be correlated with children’s health status (p>0.05) (Table 1).
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Table 1: Sample size, percentage of children health status according to preventive health care,
Burkina Faso

Characteristics

N

Children health status
Good (%)

Fair (%)

Poor (%)

P-value

Modern contraceptive methods use
No

8,880

77.83

20.02

2.15

Yes

5,527

77.31

20.05

2.64

0.163

Skilled attendant at birth
No

3,304

77.42

19.40

3.18

Yes

11,103

77.69

20.22

2.09

0.001

Received skilled antenatal care
No

6,006

78.69

19.35

1.96

Yes

8,401

76.87

20.52

2.61

0.007

BCG
No

8,191

77.39

20.28

2.33

Yes

6,216

77.94

19.71

2.35

0.698

DTP3
No

9,075

77.49

20.15

2.36

Yes

5,332

77.87

19.82

2.31

0.868

MSL
No

10,139

77.30

20.29

2.42

Yes

4,268

78.42

19.42

2.16

All Respondents

14,407

77.63

20.03

2.34

0,289

Source: Authors’ own calculations from end-line survey data for the impact evaluation of PerformanceBased Financing (PBF) in Burkina Faso

Table 2 shows the results as to the influence of mother’s preventive health care use, other
maternal and household factors on the children’s health status and models good to poor child
health as the dependent variable. Skilled attendant at birth was a favourable factor for being in
good health (OR 1.16; 95% CI 1.10-1.31). Received skilled antenatal care and received skilled
postnatal care (OR 1.09; 95% CI 0.99-1.18 and OR 1.88; 95% CI 1.80-1.97) were positively
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correlated with children’s health status. Children’s vaccination against measles (MSL) was
positively correlated with children’s health status (OR 1.85; 95% CI 1.73-1.99). Duration of
breastfeeding (OR 0.88; 95% CI 0.77-1.00), mother’s age (20-24 and 25-29, OR 0.87; 95% CI
0.74-1.01 and OR 0.87 95% CI 0.74-1.01 respectively) and parity (six children and above OR
0.83; 95% CI 0.74-0.94) were negatively correlated with children’s health status. Mothers who
worked (OR 1.48; 95% CI 1.37-1.61) and mothers who had primary and above education level
(OR 1.22; 95% CI 1.01-1.50) were likely to have their children in good health. In addition,
household wealth index was positively correlated with children’s health status. Nevertheless,
Modern contraceptive methods use, vaccination for children against diphtheria-pertussistetanus and tuberculosis did not affect children’s health status (Table 2).
Table 2: Odds ratios (OR) and 95% Confidence Intervals of children health status according to
preventive health care, maternal and household-level covariates
N

Children health status, OR (95%
CI)

No

8880

1.00

Yes

5527

1.02 (0.93-1.11)

No

3304

1.00

Yes

11103

1.16** (1.10-1.31)

No

6006

1.00

Yes

8401

1.09** (0.99-1.18)

No

8191

1.00

Yes

6216

1.01 (0.86-1.19)

No

9075

1.00

Yes

5332

1.10 (0.90-1.33)

10139

1.00

Characteristics
Modern contraceptive methods use

Skilled attendant at birth

Received skilled antenatal care

BCG

DTP3

MSL
No
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Characteristics

N

Children health status, OR (95%
CI)

Yes

4268

1.85** (1.73-1.99)

No

4416

1.00

Yes

9991

1.88** (1.80-1.97)

Less than 6 months

3318

1.00

6 months or more

11089

0.88** (0.77-1.00)

15-19

1357

1.00

20-24

3167

0.87** (0.74-1.01)

25-29

3640

0.87** (0.74-1.01)

30-34

2986

0.89 (0.76-1.04)

35-39

1952

0.94 (0.79-1.12)

40-44

908

1.06 (0.86-1.31)

45-49

397

0.91 (0.70-0.94)

No working

9238

1.00

Working

5169

1.48*** (1.37-1.61)

No education

13869

1.00

Primary &+

538

1.22** (1.01-1.50)

1+3

5891

1.00

4-5

4121

0.94 (0.84-1.05)

6&+

4395

0.83*** (0.74-0.94)

Poorest

2539

1.00

Poorer

2743

0.95 (0.84-1.07)

Middle

2853

1.90* (1.79-2.08)

Received skilled postnatal care

Duration of breastfeeding

Mother's age

Mother's occupation

Mother's education level

Parity

Household wealth index

87

Characteristics

N

Children health status, OR (95%
CI)

Richer

3179

1.79*** (1.70-1.90)

Richest

3093

1.80*** (1.70-1.90)

*** p<0.001, ** p<0.01, * p<0.05, OR: Odds Ratios, CI: confidence interval, N = number of observations
Source: Authors’ own calculations from end-line survey data for the impact evaluation of PerformanceBased Financing (PBF) in Burkina Faso

The predicted probability of children being at a particular health status at each level of CCI
was calculated by multinomial logistic regression, based on the probabilities that were saved
for each case record, as presented in Figure 1. The results show that CCI is a good predictor of
children’s health status.
Figure 1. Predicted probability of being each children health status at each level of coverge of
preventive health care

Source: Authors’ own calculations from end-line survey data for the impact evaluation of PerformanceBased Financing (PBF) in Burkina Faso
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DISCUSSION
This study demonstrates relationships between maternal preventive health care use and
children’s health status in Burkina Faso. Preventive health care factors and the variables
related to the household and the mother were associated with children’s health.
On average, an increase in the level of CCI was associated with an increase in the probability
of predicting each child's health status, but this trend was not consistent. These results suggest
that other factors not taken into account here may also influence the health status of children.
Further, the CCI is a composite measure, and a low level of the CCI may reflect a low level of
one of the components, while other components may have high levels. We were not able to
assess the predicted probability of the influence of each component of the CCI on children's
health status, but it is likely that some components are more strongly associated than others.
For example, the results of the analysis presented in Table 2 show that modern contraceptive
methods’ use was not associated with children’s health.
This study shows that several of the preventive health care factors linked to the mother are
associated with their children’s health status. The variables skilled attendant at birth and
received skilled antenatal care were positively correlated with children’s health status. This
result was consistent with the study conducted by Ghimire et al. (2019) in Nepal in 2019,
which showed that family planning interventions as well as the promotion of universal skilled
antenatal care (at least two doses of the tetanus vaccine) are essential in helping improve child
survival in Nepal [27]. Skilled attendant at birth was also found to be associated with
children’s health status. This finding is consistent with previous studies conducted by Walker
et al. (2013) in 71 countries on the patterns of maternal, newborn and child health coverage,
showing that substantial reduction in child deaths is possible, but only if intensified
intervention efforts, e.g. for SBA, are implemented successfully in every country [28].
It appears that improvement in mothers’ preventive health care practices, including having a
skilled attendant at birth and receiving skilled antenatal care interventions, is key to improving
children’s health in sub-Saharan Africa [29]. It has been suggested that effective
implementation of cost-effective preventive health care interventions for mothers (skilled
antenatal care, SBA and child vaccination) can improve children’s health status in low-income
countries [24,27,30–32].
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CONCLUSION
This study found that children who had received vaccination against measles, whose mothers
had received a skilled attendant at birth of the child, those who had received skilled antenatal
care and received skilled postnatal care had greater odds of being in good health in Burkina
Faso. This finding indicates that activities should be conducted among women of childbearing
age, aimed at increasing knowledge and awareness of the importance of skilled antenatal care,
skilled attendant at birth, child immunisation, skilled postnatal care and other preventive
measures for child health.
Authors’ contributions: HB developed the detailed plans for the fieldwork, designed the data
collection instruments, implemented and supervised the fieldwork. HB and AS conceived and
designed the paper and developed the analysis strategy. HB analysed the data and wrote the
first draft. All authors reviewed, provided input to and approved the final paper. AS is the
overall guarantor and the corresponding author.
Funding: The baseline (2013) and endline (2017) survey for the impact evaluation of
Performance-Based Financing (PBF) in Burkina Faso was supported by the World Bank
through the Health Results Innovation Trust Fund (HRITF).
Acknowledgements: We thank Centre MURAZ, scientific leader of all field activities,
University of Heidelberg, scientific leader of impact evaluation, and The World Bank through
the Health Results Innovation Trust Fund (HRITF) which provided the funding for the
research component. We gratefully acknowledge all the fieldworkers, supervisors, and data
managers for their work. Finally, we thank the study population, and the members of the PBF
technical service in Burkina Faso.
Ethics and consent: There are no constraints or restrictions weighing on the autonomy and
independence of the study or the publication of its results. The Ethics Committee of the
Medical Faculty of the University of Heidelberg (Protocol number S-272/2013) and Burkina
Faso National Ethics Committee (Protocol number 2013-7-06) have approved the study.

90

REFERENCES
[1]

Baya B. Etude de quelques déterminants des comportements de santé des enfants au
Burkina Faso: le cas de Bobo Dioulasso. In: Adjamagbo A., Guillaume Agnès (ed.), Koffi
N. Santé de la mère et de l’enfant : exemples africains. ; 1999:61-79.

[2]

Mamodraza S. Les déterminants de la santé des enfants canadiens: une analyse
longitudinale.

Published

online

2013.

https://economie.esg.uqam.ca/wp-

content/uploads/sites/54/2017/09/Mamodraza_Shaznana.pdf
[3]

Minkovitz CS, O’Campo PJ, Chen Y-H, Grason HA. Associations Between Maternal and
Child Health Status and Patterns of Medical Care Use. Ambul Pediatr. 2002;2(2):85-92.
doi:10.1367/1539-4409(2002)002<0085:ABMACH>2.0.CO;2

[4]

Currie J, Moretti E. Mother’s education and the intergenerational transmission of human
capital: Evidence from college openings. Q J Econ. 2003;118(4):1495-1532.

[5]

Cutler DM, Lleras-Muney A. Education and Health: Insights from International
Comparisons. National Bureau of Economic Research; 2012. doi:10.3386/w17738

[6]

Cutler DM, Lleras-Muney A. Education and Health: Evaluating Theories and Evidence.
Natl Poverty Cent Univ Mich. Published online 2006:6-19.

[7]

Nevin JE, Witt DK. Well child and preventive care. Prim Care. 2002;29(3):543-555.

[8]

Karlsen S, Say L, Souza J-P, et al. The relationship between maternal education and
mortality among women giving birth in health care institutions: analysis of the cross
sectional WHO Global Survey on Maternal and Perinatal Health. BMC Public Health.
2011;11(1):1-10.

[9]

Chopra M, Mason E, Borrazzo J, et al. Ending of preventable deaths from pneumonia and
diarrhoea: an achievable goal. The Lancet. 2013;381(9876):1499-1506. Accessed June 21,
2016. http://www.sciencedirect.com/science/article/pii/S0140673613603190

[10]

Walker CLF, Taneja S, LeFevre A, Black RE, Mazumder S. Appropriate Management of
Acute Diarrhea in Children Among Public and Private Providers in Gujarat, India: A
Cross-Sectional Survey. Glob Health Sci Pract. 2015;3(2):230-241. Accessed May 25,
2016. http://www.ghspjournal.org/content/3/2/230.short

91

[11]

Freed GL, Clark SJ, Pathman DE, Schectman R. Influences on the receipt of well-child
visits in the first two years of life. Pediatrics. 1999;103(Supplement 1):864-869.

[12]

Kools EJ, Thijs C, Vries H de. The Behavioral Determinants of Breast-Feeding in the
Netherlands: Predictors for the Initiation of Breast-Feeding. Health Educ Behav.
2005;32(6):809-824. doi:10.1177/1090198105277327

[13]

Jhanjee I, Saxeena D, Arora J, Gjerdingen DK. Parents’ health and demographic
characteristics predict noncompliance with well-child visits. J Am Board Fam Pract.
2004;17(5):324-331.

[14]

Whitney CG, Zhou F, Singleton J, Schuchat A. Benefits from Immunization During the
Vaccines for Children Program Era — United States, 1994–2013. MMWR Morb Mortal
Wkly

Rep.

2014;63(16):352-355.

Accessed

May

25,

2021.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4584777/
[15]

Hinman AR, Orenstein WA, Schuchat A, Control C for D, Prevention (CDC). Vaccinepreventable diseases, immunizations, and MMWR: 1961-2011. MMWR Surveill Summ.
2011;60(Suppl 4):49-57.

[16]

Schuchat A, Bell BP. Monitoring the impact of vaccines postlicensure: new challenges,
new opportunities. Expert Rev Vaccines. 2008;7(4):437-456.

[17]

Girma B, Berhane Y. Children who were vaccinated, breast fed and from low parity
mothers live longer: A community based case-control study in Jimma, Ethiopia. BMC
Public Health. 2011;11(1):197. doi:10.1186/1471-2458-11-197

[18]

Howie PW. Protective effect of breastfeeding against infection in the first and second six
months of life. Integrating Popul Outcomes Biol Mech Res Methods Study Hum Milk
Lact. Published online 2002:141-147.

[19]

Oddy WH, Sly PD, Klerk NH de, et al. Breast feeding and respiratory morbidity in
infancy:

a

birth

cohort

study.

Arch

Dis

Child.

2003;88(3):224-228.

doi:10.1136/adc.88.3.224
[20]

Locoh T. Baisse de la fécondité et mutations familiales en Afrique subsaharienne. Quest
Popul Au Mali. Published online 2003:129-158.

92

[21]

Samuel O, Attané I. Femmes, famille, fécondité. De la baisse de la fécondité à l’évolution
du statut des femmes. Rev Tiers Monde. 2005;(2):247-254.

[22]

De Allegri M, Lohmann J, Souares A, et al. Responding to policy makers’ evaluation
needs: combining experimental and quasi-experimental approaches to estimate the impact
of performance based financing in Burkina Faso. BMC Health Serv Res. 2019;19(1):1-15.
doi:https://doi.org/10.1186/s12913-019-4558-3

[23]

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(5):e1001390.

[24]

Victora CG, Fenn B, Bryce J, Kirkwood BR. Co-coverage of preventive interventions and
implications for child-survival strategies: evidence from national surveys. The Lancet.
2005;366(9495):1460-1466.

[25]

Corsi DJ, Subramanian SV. Association between coverage of maternal and child health
interventions, and under-5 mortality: a repeated cross-sectional analysis of 35 subSaharan African countries. Glob Health Action. 2014;7(1):24765.

[26]

Vilms RJ, McDougal L, Atmavilas Y, et al. Gender inequities in curative and preventive
health care use among infants in Bihar, India. J Glob Health. 2017;7(2).

[27]

Ghimire PR, Agho KE, Ezeh OK, Renzaho A, Dibley M, Raynes-Greenow C. Under-Five
Mortality and Associated Factors: Evidence from the Nepal Demographic and Health
Survey (2001–2016). Int J Environ Res Public Health. 2019;16(7):1241.

[28]

Walker N, Yenokyan G, Friberg IK, Bryce J. Patterns in coverage of maternal, newborn,
and child health interventions: projections of neonatal and under-5 mortality to 2035. The
Lancet. 2013;382(9897):1029-1038.

[29]

Masanja H, de Savigny D, Smithson P, et al. Child survival gains in Tanzania: analysis of
data from demographic and health surveys. The Lancet. 2008;371(9620):1276-1283.

[30]

Black RE, Morris SS, Bryce J. Where and why are 10 million children dying every year?
The

lancet.

2003;361(9376):2226-2234.

Accessed

July

http://www.sciencedirect.com/science/article/pii/S0140673603137798

93

2,

2016.

[31]

Bryce J, Terreri N, Victora CG, et al. Countdown to 2015: tracking intervention coverage
for child survival. The Lancet. 2006;368(9541):1067-1076.

[32]

Rockli K, Narshil C, Subramanian SV, Juhwan O. Service Quality beyond Access: A
Multilevel Analysis of Neonatal, Infant, and Under-Five Child Mortality Using the Indian
Demographic and Health Survey 2015∼ 2016. Perspect Nurs Sci. 2018;15(2):46-66.

94

