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ABSTRACT

Study objective: As stunting is the most perilous health and nutrition problem for children under five in rural poor households worldwide and CCT programs are
normally used to reduce poverty through conditionalities, this study examines the effect of CCT program health conditionality on reducing stunting, considering the
longer time perspective which lacks in most available evidence.

Study design: This was quasi-experimental design.

Methods: The study used secondary household data kept by TASAF PSSN in Tanzania, coupled with corresponding children data from their respective clinic cards. The
study used Regression Discontinuity Design (RDD) for inferential statistics regarding household stunting.

Results: Children mothers are mostly non-educated with 33 % for control and 23 % for treatment ended in class seven. At 95 % CI and shorter time, the control group
were better in stunting by 0.14 points compared to treatment albeit not significant. For longer time, TASAF CCT program through health conditionality compliance
reported 0.31 points reduction in stunting significant at 95 % CI.

Conclusion: The results reveal that for the short time, CCT health conditionality does not result in reducing stunting in under-five children. However, given the longer
time (more than five years), CCT health conditionalities have the potential to reduce stunting in children and improve children’s health status. The study recom-
mends compliance with CCT program conditionalities as one among the means of improving under-five children’s health status. Furthermore, the study urges policy

makers to rely on longer-time children’s health outcomes for policy decisions as shorter time reveals negative and non-significant.

1. Introduction

Developing countries encounter numerous challenges associated
with poverty and inequality, such as limited access to education and
healthcare [1-4]. A significant proportion of the population in these
countries live below the poverty line, which makes it difficult for them to
access quality health care services, resulting to several health problems
[5,6]. Health problems associated with growth are mostly prevalent in
developing countries despite several efforts done; even a decrease in
these problems is still at a low rate to reach a status free from these
problems [7].

Various interventions, such as programs aimed at improving water
supply, sanitation, nutrition, education, and others, have been imple-
mented to address developmental issues in developing countries. Some
are currently ongoing, while others have been completed [8]. Despite
the efforts made, health problems derived from poverty are still preva-
lent, which doesn’t reflect the achievement of the Sustainable Devel-
opment Goal (SDGs) by 2030 [7]. These problems affects much children
who are vulnerable to the difficulties in growth including poor
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household’s living standard [9]. Ineffective reduction of poverty will not
only result in intergenerational poverty but also in other irreversible
problems, such as child stunting — a problem resulted from poor nutri-
tion. Stunting — unlike other children’s nutrition problems like children
being underweight and wasting — has long-term effects that can result in
irreversible physical and cognitive developmental delays, which can
impact a child’s health and well-being throughout their life [10-12]. In
that regard, necessary measures and efforts are to be taken focusing on
stunting given the available resources.

Conditional Cash Transfer (CCT) programs have been widely used as
a means to reduce poverty and inequality problems by imposing con-
ditions [13-15],[15-18] — sometimes the conditions are referred to as
conditionalities or co-responsibilities between beneficiaries and CCT
programs [19,20]. The conditions compel some beneficial behaviors in
either education or health for the poor households. In health condi-
tionalities, groups that are given priorities include elders, pregnant
women, those with chronic illnesses, as well as children through
compliance [21-23]. The most significant health conditionality for
children’s health, which requires compliance, is clinic visits — postnatal
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clinics — where monthly attendance is required, but at least six times
annual visits is considered as compliance. This facilitates preventive
health for children, where vaccinations are completed, and children’s
mothers are given health and nutritional training [20,24,25]. It is agreed
that these programs have the potential to improve children’s health and
reduce undernutrition health problems such as children’s stunting [4,
17,18,26-28]. The challenge remains how this can be achieved, which
requires a strong theory of change analysis [4].

In Tanzania, TASAF is the full-scaled CCT implemented in phases
throughout the country. TASAF targeted poor families, similar to other
CCT programs in Africa, Asia, and Latin America [4,16,24,29]. TASAF
has been implemented in phases, where its third phase with condition-
alities was names Productive Social Safety Net (PSSN) to make
TASAF-PSSN [24,30]. Eligible households were all poor households who
successfully passed the targeting process. Eligibility involves a
community-based targeting approach to create an initial list of the most
impoverished and vulnerable households. Then, a proxy means test
(PMT) is used to assess the eligibility of the households on the pre-
liminary list. The process is designed to guarantee that the TASAF-PSSN
reaches the most vulnerable households [29,30]. Eligibility was inclined
to the household as a whole to receive the unconditional transfer, while
other additional funds are given based on some conditions, such as
school attendance for children and care for children under five [24,29,
30]. The conditions are the criteria for subsequent payments, where
payments and conditionalities compliance check are done six times a
year — once every two months. This additional amount is given based on
compliance with the conditions, normally called co-responsibilities or
conditionalities [20,29-31].

Previous studies regarding CCT programs and children’s stunting
have reported both positive evidence, mixed results, and even static
results in children’s stunting [4,26,32]. Moreover, the studies were
either for a short time or focused on the children’s health status holis-
tically and provided little detail for evidence regarding CCT health
outcomes in children [4,26,27]. These studies might be derived from a
weak theory of change, making it difficult to provide a clear picture of
how and why outcomes are achieved or not [4,27]. Thus, this study
examines the impact of CCT program conditionality on children’s
stunting for both the short and longer term. The study further asks
whether the stunting outcomes obtained in the short term are stable
throughout the longer term — whether there are differences in stunting
outcomes over time.

2. Methods
2.1. Study area

The study was conducted in two rural districts, Chamwino and
Kongwa, in the Dodoma Region. The area was selected due to the fact
that Dodoma Region is fully covered by TASAF PSSN - the CCT program
scaled throughout the country — implementation and having a large
number of beneficiaries [3,30,33-35]. Additionally, poverty is highly
prevalent in the area, and there have been reports of high incidences of
nutritional problems. Moreover, the poor are found in rural areas where
about 80% resides [36,37].

2.2. Data collection and accessibility

The study was conducted using data from TASAF PSSN, a fully-scaled
CCT program in Tanzania. Data collected covered both the treatment
group (beneficiaries of the program) and the control group (non-bene-
ficiaries) who were not eligible during targeting process. As the CCT
program does not keep records of children’s clinic attendance, the au-
thors obtained the data from clinic cards in a particular household which
consisted of a child’s height (cm), weight (kg), and age (months), among
other details. Locating households was done with the help of the village
chairperson, health officer at the community level, TASAF Monitoring
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Officers (TMOs), and facilitators at the district level (Waratibu at the
district level). In some areas, District Medical Officers (DMOs) provided
approval support to ensure accessibility of the clinic cards during clinic
visits. Children data were limited to households with worthy index
(Proxy Means Test (PMT)) scores, closer to the cutoff point implemented
by TASAF PSSN. A total of 617 children’s data was collected; 242 chil-
dren belonging to treatment households and 375 children belonging to
the control group.

2.3. CCT conditionality and poor household children stunting

Health conditionality in this study was clinic attendance in health
facility centers where children mothers are mostly responsible to ensure
attendance — conditionality compliance. Health facility centers have
scheduled clinics for every child under five once every month, which are
accommodated on any of the clinic days within a week. In this study,
height-for-age Z score (HAZ) was used as a measure of stunting, with a Z
score of less than —2 indicating stunting and a Z score greater than or
equal to —2 indicating no stunting. To facilitate interpretation of the
data, a Z score of 06 and a (0,1) for treatment and control was used.
Specifically, a child was categorized as “stunted” if their HAZ was less
than —2, and as “not stunted” if their HAZ was greater than or equal to
—2. This approach allowed for a clear and standardized categorization of
the children’s growth status based on their HAZ scores.

2.4. Statistical analysis

After coding the data in Stata 15.1, descriptive statistics were
generated to provide a summary and trend of the data. In order to
perform inferential statistics on the children in households with The
Proxy Means Test (PMT) scores around the cutoff point, the regression
discontinuity design (RDD) was employed. The RDD method was chosen
as it allowed for a comparison between households that were eligible to
be enrolled in the program with those ineligible for enrollment after
being slightly above the cutoff point. Overall, the statistical analysis
provided insight for the impact of the CCT program conditionality
compliance on stunting among children in households with PMT score
around the cutoff point, which can be used to inform future policies and
interventions aimed at improving child health outcomes. The PMT score
was a running variable centered at the cutoff point where intercepts
were interpreted as the predicted average effect for household’s children
stunting given TASAF PSSN health conditionality compliance. The
following RDD equations as given by Deke and Dragoset [38] guided the
study.

Yy = o+ B X+ + &5 {i, Xy <c} (€]

For Treatment group (with PMT score index below or equal to the
cutoff point)

Yij:(xR_"pRXij +p._] +81j{i7j|Xij >C} (2)
For Control group (with PMT score index above the cutoff point)

T=0y — Og 3

Where:

Y is the Household children stunting.

X is the PMT score.

p is the contextual factor

€ is an error term for the location j and household i

a is the constant term for Control and Treatment (Left and Right of
the Cut point)

7 is the average stunting effect given an intervention (CCT program
with health conditionalities)

Due to their negligible substantive impact on the result of interest,
control variables such as age, sex, and mothers’ education were
excluded from the RDD regression analysis [39-41].
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3. Results

Descriptive statistics have been presented in Fig. 1, Fig. 2, Fig. 3 and
Table 1. Children’s mothers’/guardian’s education has been found to be
mostly non-educated. Most of them completed class four with 33 % and
23 % for control and treatment groups, respectively, as shown in Fig. 1.
The other predominant group is that of mothers who never went to
school (none), accounting for 9 % and 5 % in the two groups (control
and treatment); similar to class twelve, which is represented by 11 %
and 4 % for control and treatment groups, respectively. Again, the re-
sults in Table 1 provide sex proportions of the children involved in the
study: out of 617 children for control and treatment groups, 293 were
male whilst 324 were female.

Stunting and non-stunting trend for the two groups — control and
treatment — has been presented in Figs. 2 and 3 for the time involved in
this study (2016, 2018/2019 and 2021). The results reveal that, for
children who are non-stunted, the control group exhibits a gradual in-
crease in percentage over time, followed by a very slight upward trend.
On the other hand, the treatment group displayed a distinct decrease in
percentage from time zero to time one, followed by a slight plateau
similar to the control group’s trend. For children who are stunted, the
treatment group depicts an upward trend followed by a slight downward
trend, while the control group starts with a downward trend followed by
a slight upward trend.

Inferential statistics results have been presented in Fig. 4, Fig. 5 and
Table 2. The graphical results (Fig. 4) depicts a minor discontinuity at
the cut-off point for time zero to time one while Fig. 5 presents the effect
for extended time (zero to two). The stunting status for children in
households that were not enrolled in the program (control group) was
found to be 0.14 points better than that of children in the households
enrolled in the program (treatment group); but this difference was not
statistically significant at the 95 % confidence interval (CI) (PE=0.142,
p=0.1580). Extending the time, the HAZ value reported to be —0.31
significant at 95 % CI (PE=-0.3148, p<0.000) as indicated in Table 2.

4. Discussion

Children mother’s education has been reported to effect children’s
health status [10,42,43]; higher education better health outcomes. Un-
fortunately, the education pattern of children’s mothers in this study
reflects low rates of school completion, with many individuals only
attaining primary education. The majority of mothers have only
completed up to class seven, with many not continuing with their edu-
cation beyond this point. A larger group of mothers have either received

Children Mothers Education
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Fig. 1. Children’s mothers education.
Source: Survey research & TASAF PSSN data 2021/2022
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Fig. 2. Non stunted for treatment and control household children.
Source: Survey research & TASAF PSSN data 2021,/2022
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Fig. 3. Stunted for treatment and control household children.
Source: Survey research & TASAF PSSN data 2021,/2022

Table 1
Children’s sex - Treatment and Control.
Group Child’s sex Total
Male Female
Treatment 124 118 242
Control 169 206 375
Total 293 324 617

Source: Survey research & TASAF PSSN data 2021,/2022

no formal education or completed only lower-level secondary school,
equivalent to year twelve of schooling. This is similar to observations
made by other reports on education in poor countries [44,45].
Non-stunted trends are consistent with the normal variation observed in
stunting over time, similar to what was noted by other studies [26,46].
Descriptive results for stunting have shown variations in the trend over
time which is a well-known phenomenon reported in other studies [46].
Children in the control group have been better off in terms of stunting
from time zero to time one. These results are consistent with the results
by the National Nutrition Council (NNC) [47], which reported that
children in control households had better stunting status than those in
treatment households.

The graph in Fig. 4 indicates a minor discontinuity at the cut-off
point, suggesting a minor average change in stunting as a result of
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Fig. 4. Conditions compliance effect on household’s children stunting (HAZ)
from 2016,/2017 to 2018/2019.
Source: Survey research & TASAF PSSN data 2021,/2022
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Fig. 5. Conditions compliance effect on household’s children stunting (HAZ)
from 2016,/2017 to 2020/2021.
Source: Survey research & TASAF PSSN data 2021,/2022

Table 2
Conditions compliance effect on household’s children stunting from 2016/
2017-2018/2019.

HAZ Coef. Std. Err P-values
enrolled 0.14283 0.10104 0.1580
Proxy Means Test _score left 0.67707 0.41711 0.1050
Proxy Means Test 0.93563 0.53733 0.0820
_cons —2.36459 0.06477 0.0000

Number of Obs = 5383; R? ~0.0014; F(3,5379)=2.55.
Source: Survey research & TASAF PSSN data 2021,/2022
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program conditionalities compliance, given that the two groups were on
average similar during targeting. This change indicates a deviation from
the normal - a shift towards low values — reflecting an increase in
stunting. The results imply that children in the treatment group do not
exhibit a better stunting status compared to the control group. This
might be attributed to the observed slightly better education of mothers
in the control group compared to those in the treatment group. This fact
was reported by other similar studies where educated mothers were
having children with better health status [11,48-50]. The results show
no statistically significant difference between the treatment and control
groups in children’s stunting, which is consistent with other studies [49,
51,52]. This suggests that the control group had a better stunting status
than the treatment group from time zero to time one — the shorter time —
where the control group children were better in stunting by 0.14 points.
Similarly, other studies — though some in a slightly different setting [46,
53-55] - observed comparable results, where a negative or no effect on
stunting was realized.

Extending the time period to time two, both treatment and control
groups showed a similar downward trend in stunting status, as illus-
trated in Fig. 5. The graph also indicates a small positive average
treatment effect for HAZ, with a minor improvement in stunting status
observed around the cut-off point, reflecting the impact of condition-
alities in the TASAF CCT program. These results support the intended
objective of CCT programs, which is to improve the anthropometry and
health outcomes of children under five, as concluded by Awojobi [56].
The results might be attributable to nutritional training, mostly provided
during clinic visits, where the treatment group’s visitation is in
compliance with health conditionalities. These results are consistent
with findings in other studies [18,32,46].

Although these training programs facilitate the accumulation of
health human capital development, the low level of education among
most of the children’s mothers creates challenges in knowledge assim-
ilation as well as implementation. Similar limitations have been re-
ported in other studies where better results are obtained through
brainstorming, sharing, and offering training materials such as booklets,
training guidebooks, leaflets, and other materials. These limitations
become more pronounced for non-educated mothers, especially those
who have completed none of their schooling [31,57-60].

Table 3 indicates the average effect of TASAF CCT program’s health
conditionalities compliance on children’s stunting. On average, children
from households enrolled in the program (treatment group) will have a
0.31 point better position in stunting compared to the control group.
This improvement might be due to the knowledge and capacity gained
for food diversity through training when beneficiaries utilize health
services offered in tandem with cash especially during clinic visits [53,
61,62]. The results are consistent with other studies [48,63,64] where
cash transfers reduced incidences of children’s stunting. The above
discussed results inform about the difference in the time dimension and
its significance in realizing intervention effects on children’s stunting
and other third-order health outcomes. Moreover, the results provide
insights into the necessity to improve healthcare access and smoothen
health facility service utilization for preventive health, which normally
includes training on breastfeeding and other nutritional aspects. Addi-
tionally, proper dieting for the entire household, and specifically for

Table 3
Conditions compliance effect on household’s children stunting covering from
2016/2017 to 2020/2021.

HAZ Coef. Std. Err P-values
enrolled —0.31481 0.070983 0.0000
Proxy Means Test _score left —1.10498 0.300758 0.0000
Proxy Means Test _score right —0.13915 0.37515 0.7110
_cons —2.06492 0.046579 0.0000

Number of Obs = 8103; F(3,8099)=7.52; R* ~0.0028.
Source: Survey research & TASAF PSSN data 2021/2022
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children under five using locally available dietary options in the rural
area, is also provided during clinic visits [18,32,46,56,65].

5. Conclusion

In conclusion, the study highlights the importance of compliance
with health measures for the success of CCT programs in reducing
stunting among poor children. However, the study also cautions against
relying on short-term CCT evaluations regarding children’s health status
measures. In the short term, the study found a negative effect on
reducing stunting, unlike the longer term, which is more reliable.
Overall, the study’s findings provide important insights for the design
and implementation of CCT programs with health conditionalities, and
underscore the need for compliance with health conditionalities to
benefit children’s health status. This helps in disrupting intergenera-
tional poverty among poor households in developing countries world-
wide in the long run. The study recommends that policymakers and
program implementers ensure strict compliance with health condition-
alities for children under five and base their respective health policy
decisions on evidence from longer time health outcomes. On the other
hand, in Tanzania and similar contexts, like that of African countries,
long-term efforts at various dimensions are underway to ensure im-
provements in both the design of the programs and integration with
other food and nutritional programs for easy access to nutritious foods
[58,65-68]. Additionally, efforts are being made to connect them with
social registry systems that facilitate easy identification and quick access
to social services [65,66]. These reports and efforts provide insights on
where to focus when making evaluations for the success of these inter-
vention struggles.

Ethical approval
The study was approved by the University of Dodoma.
Funding

The study was funded by the University of Dodoma as part of its staff
long term training.

CRediT author statement

MDR Conceptualized the study and writing the original draft under
supervision of ABSM and JJM. MDR, ABSM and JJM were directly and
indirectly involved in methodology, formal analysis, review and editing
of the manuscript.

Declaration of competing interest

The author(s) declare that they have no potential conflicts of interest
with respect to the research.

Acknowledgments

The authors would like to thank TASAF for allowing them access to
the secondary administrative data that was used in this study. Also, they
acknowledge other community health officers as well as administrative
officers like village executive officers, community health officers, and
village chairpersons for their crucial help in locating households and
facilitating access to children’s clinic cards. The University of Dodoma
(UDOM) in Tanzania provided support for the study as part of a PhD
program including ethical approval where confidentiality and ano-
nymity were ensured in the strictest level.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

Public Health in Practice 6 (2023) 100437
org/10.1016/j.puhip.2023.100437.

References

[1] J. Dieleman, Health sector spending and spending on HIV/AIDS,tuberculosis, and
malaria, and development assistance forhealth: progress towards Sustainable
Development Goal 3, Global Burden Dis. Heal. Financing Collaborator Network
396 (10252) (2020 September 05) 693-724.

[2] UNDP, Human Development Report 2016. Series of Global Human Development
Reports, United Nations, 2016.

[3] UNDP, Tanzania Human Development Report 2017. United Nations Development
Programme, UNDP, 2018. Report No.: 978-9976-5231-8-8.

[4] F. Bastagli, J. Hagen-Zanker, L. Harman, V. Barca, G. Sturge, T. Schmidt, et al.,
Cash Transfers: what Does the Evidence Say? Programs Review, Overseas
Development Institute (ODI), London, 2016.

[5] World Bank, Poverty and Shared Prosperity 2022, The World Bank, Washington,
DC, 2022.

[6] WHO, Promote Health Keep the World Safe: Save the Vulnerable, 2019.

[7] UNICEF,WHO & The World Bank Group, Levels and Trends in Child Malnutrition:
UNICEF/WHO/The World Bank Group Joint Child Malnutrition Estimates: Key
Findings of the 2021 Edition, Publication. United Nations Children’s Fund
(UNICEF), World Health Organization (WHO), World Bank Group, Data, Analytics
and Innovation Section, 2021. Report No.: 9789240025257.

[8] O. Collins, Social Cash Transfers and Children’s Outcomes: A Review of Evidence
from Africa. Transfer Project Report, UNICEF Eastern and Southern African
Regional Office (ESARO), 2015.

[9] A. Arriagada, L.B. Rawlings, M. Zumaeta-Aurazo, Combining cash transfers and
parenting programs: operational design considerations, Global Soc. Pol. (1) (2020
April 28) 20.

[10] F. Abdulla, A. Rahman, M. Hossain, Prevalence and risk predictors of childhood
stunting in Bangladesh, PLoS One (1) (2023 January 26) 18.

[11] Abbas F. Hag, A Multilevel Analysis of Factors Associated with Stunting in Children
Less than 2 Years Using Multiple Indicator Cluster Survey (MICS) 2017-18 of
Punjab, SAGE open, Pakistan, 2022 May 12, pp. 1-12.

[12] Y.A. Adebisi, K. Ibrahim, D.E. Lucero-Prisno, A. Ekpenyong, I. Micheal, I.

G. Chinemelum, et al., Prevalence and socio-economic impacts of malnutrition,
Nutr. Metab. Insights 12 (2019 November 25) 1-5.

[13] A. Armand, P. Carneiro, Impact evaluation of the conditional cash transfer program
for secondary school attendance in Macedonia, in: Impact Evaluation Report.
International Initiative for Impact Evaluation (3ie), 2018. Report No.: 69.

[14] ANEEJ, Role of Citizens in the Implementation of Conditional Cash Transfer
Programme, Africa Network for Environment and Economic Justice (ANEEJ),
2018.

[15] Shapiro Haushofer, The Short-Term Impact of Unconditional Cash Transfers to the
Poor: Experimental Evidence from Kenya, 2016.

[16] Cueva Ibarraran, Conditionalities for human capital development, in: P. Ibarraran,
Regalia Medellin (Eds.), How Conditional Cash Transfers Work :Good Practices
after 20 Years of Implementation, Inter-American Development Bank., 2017,
pp. 32-50.

[17]1 Schady Fiszbein, Conditionalcash Transfers. A World Bank Policy Research Report,
The World Bank, Washington DC, 2009. Report No.: 47603.

[18] J.L. Leroy, Verhofstadt Ruel, The impact of conditional cash transfer programmes
on child nutrition: a review of evidence using a programme theory framework,
J. Dev. Effect. 1 (2) (2009 June 06) 103-129.

[19] Roelen Carter, Avis Enfield, Social Protection, Institute of Development Studies,
International Development Department, University of Birmingham, 2019.

[20] D. Budlender, Conditional Cash Transfers: Learning from the Literature, UNICEF &
UN Women, Caribbean, 2014.

[21] Aune Ahmed, Vineis, J.M. Pescarini, Hone T. Millett, The effect of conditional cash
transfers on the control of neglected tropical disease: a systematic review, Lancet
Global Health 10 (5) (2022 May 01) E640-E648.

[22] M.D. Rukiko, A.B.S. Mwakalobo, J.J. Mmasa, Conditional cash transfer programs;
compliance to health conditions in Tanzania, in: J.N.T.W. Mojekwu, A.C. BAE, A.
L. ORA (Eds.), Applied Research Conference in Africa (ARCA), Springer Cham,
Ghana, 2022, pp. 528-536.

[23] CdS. Cruz, B.A. de Moura, J.S. Neto, Conditional cash transfers and the creation of
equal opportunities of health for children in low and middle-income countries: a
literature review, Int. J. Equity Health (161) (2017 August 31) 16.

[24] TASAF-PSSN, Findings from the Impact Evaluation Baseline Survey. Impact
Evaluation. Dar Es Salaam: Word Bank Group, National Bureau of Statistics (NBS)
and Office of Chief Government Statistician (OCGS), 2016.

[25] K. Lindert, Conditional Cash Transfers (CCTs). Presentation, The World Bank,
2014.

[26] L. Bolton, Cash Transfer Programmes — Impact on Stunting and Financial Inclusion.
Help Desk Report, Institute of Development Studies, Brighton, UK, 2019.

[27] K. Roelen, Devereux, A.G. Abdulai, Palermo T. Martorano, P. Ragno, How to Make
‘Cash Plus’ Work: Linking Cash Transfers to Services and Sectors. Working Paper,
UNICEF, Office of Research - Innocenti Working Paper, Florence, 2017. Report No.:
WP-2017-10.

[28] L. Bassett, Can Conditional Cash Transfer Programs Play a Greater Role in
Reducing Child Undernutrition? Social Protection and Labour, 2008 October.

[29] TASAF. 2013 (January).

[30] TASAF, Fourth Quarter Implementation Progress Report for the Period of April -
June, 2016. Quarterly Report, Dar-Es-Salaam, Tanzania: Tanzania Social Action
Fund (TASAF), 2016.


https://doi.org/10.1016/j.puhip.2023.100437
https://doi.org/10.1016/j.puhip.2023.100437
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref1
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref1
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref1
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref1
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref2
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref2
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref3
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref3
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref4
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref4
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref4
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref5
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref5
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref6
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref7
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref7
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref7
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref7
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref7
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref8
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref8
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref8
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref9
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref9
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref9
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref10
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref10
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref11
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref11
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref11
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref12
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref12
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref12
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref13
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref13
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref13
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref14
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref14
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref14
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref15
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref15
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref16
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref16
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref16
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref16
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref17
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref17
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref18
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref18
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref18
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref19
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref19
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref20
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref20
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref21
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref21
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref21
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref22
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref22
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref22
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref22
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref23
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref23
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref23
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref24
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref24
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref24
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref25
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref25
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref26
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref26
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref27
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref27
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref27
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref27
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref28
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref28
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref30
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref30
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref30

M.D. Rukiko et al.

[31]

[32]

[33]
[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

Madariaga A. Cecchini, Conditional Cash Transfer Programmes: the Recent
Experience in Latin America and the Caribbean, SSRN Cuadernos de la CEPAL,
2012 Feb 22.

Alderman Kandpal, Filmer D. Friedman, Avalos Onish, A conditional cash transfer
program in the Philippines reduces severe stunting, J. Nutr. 146 (9) (2016 Sept)
1793-1800.

B. Kilama, Where Are the Poor: Region and District Poverty Estimates for Tanzania,
REPOA, Dar es Salaam, Tanzania, 2012, 2016.

C. Davids, E. Maliti, Tanzania Situation Analysis: in Support of UNDAP II, UNDAP,
2015.

WHO, Tanzania Assessment for Scaling up Nutrition, Tanzania Food and Nutrition
Centre (TFNC) and World Health Organisation, 2012.

D. Suttie, Overview: Rural Poverty in Developing Countries: Issues, Policies and
Challenges. United Nations Report, International Fund for Agricultural
Development (IFAD), 2020.

World Bank, Tanzania Mainland Poverty Assessment, The World Bank, Ministry of
Finance and NBS, 2020.

Dragoset Deke, Statistical Power for Regression Discontinuity Designs in
Education: Empirical Estimates of Design Effects Relative to Randomized
Controlled Trials, Mathematica Policy Research, 2012 June.

D.D. Chaplin, T. Cook, J. Zurovac, J.S. Coopersmith, M. Finucane, L.N. Vollmer, et
al., The internal and external validity of the regression discontinuity design: a
meta-analysis of 15 within-study comparisons, J. Pol. Anal. Manag. (2018) 1-27,
00(0).

P. Gertler, S. Martinez, Rawlings L. Premand, M.J. Vermeersch, Impact Evaluation
in Practice, second ed., Inter-American De velopment Bank and World Bank,
Washington, DC, 2016.

L. Meng, Evaluating China’s poverty alleviation program: a regression
discontinuity approach, J. Publ. Econ. 101 (2013 May) 1-11.

A. Muche, L.D. Gezie, Baraki AGe, E.T. Amsalu, Predictors of stunting among
children age 6-59 months in Ethiopia using Bayesian multi-level analysis, Sci. Rep.
11 (1) (2021 February 12) 3759.

E. Duflo, Grandmothers and granddaughters:old-age pensions and
IntrahouseholdAllocation in South Africa, World Bank Econ. Rev. 17 (1) (2003)
1-25.

K. McKenzie, The effects of poverty on academic achievement, BU J. Graduate
Stud. Edu. 11 (2) (2019) 21-26.

OECD, Equity and Quality in Education: Supporting Disadvantaged Students and
Schools, Organisation for Economic Cooperation and Development (OECD), 2012.
Report No.: 978-92-64-13085-2.

A.M.N. Renzaho, Chen, Rijal, Dahal, Chikazaza, Dhakal, et al., The impact of
unconditional child cash grant on child malnutrition and its immediate and
underlying causes in five districts of the Karnali Zone, Nepal — a trend analysis,
Arch. Publ. Health 77 (24) (2019 May 29).

NNC, Philippine Plan of Action for Nutrition 2017-2022, National Nutrition
Council (NNC), Manila Philippines, 2017.

Khoirunurrofik, Indra, Understanding the role of village fund and administrative
capacity in stunting reduction: empirical evidence from Indonesia, PLoS One 17 (1)
(2022 January 28) 1-12.

Egata Tesfaye, Stunting and associated factors among children aged 6-59 months
from productive safety net program beneficiary and non-beneficiary households in
Meta District, East Hararghe zone, Eastern Ethiopia: a comparative cross-sectional
stud, J. Health Popul. Nutr. 41 (13) (2022 April 05).

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]
[63]

[64]

[65]
[66]

[67]

[68]

Public Health in Practice 6 (2023) 100437

Mgongo, A.S. Chotta, T. Hashim, J. Uriyo, D. Damian, Stray-Pedersen, et al.,
Underweight, stunting and wasting among children in kilimanjaro region,
Tanzania; a population-based cross-sectional study, Int. J. Environ. Res. Public
Public health 14 (509) (2017 May 10).

Gupta S. Scott, Raghunathan Menon, Quisumbing Thai, et al., A quasi-experimental
evaluation of a nutrition behavior change intervention delivered through women’s
self-help groups in rural India: impacts on maternal and young child diets,
anthropometry, and intermediate outcomes, Curr. Dev. Nutr. 6 (6) (2022 June 11).
Wu Zhou, Sun Liu, Zhang Shi, et al., Conditional cash transfers, uptake of maternal
and child health services, and health outcomes in western rural China, BMC Publ.
Health (870) (2020 June 05) 20.

C.R. Sudfeld, Ashery Bliznashka, A. Yousafzai, Masanja, Effect of a home-based
health, nutrition and responsive stimulation intervention and conditional cash
transfers on child development and growth: a cluster-randomised controlled trial in
Tanzania, BMJ Glob. Health 6 (4) (2021 April 27).

B. Ozler, Did Peru’s CCT program halve its stunting rate? Devel. Impact (2016
October 17).

Lopez-Arana, Forde Avendano, F.J. van Lenthe, Burdorf. British J. Nutrition 115
(10) (2016 May 28) 1780-1789.

O. Awojobi, Cash transfers and child nutrition: evidence from sub-saharan Africa,
SocioEcon. Challenges 5 (3) (2021 September 13) 61-80.

Y.B. Prasetyo, P. Permatasari, H.D. Susanti, The effect of mothers’ nutritional
education and knowledge on children’s nutritional status: a systematic review, Int.
J. Child Care Edu. Policy 17 (11) (2023 April 08).

H. Ueda, Multidimensional food poverty: evidence from low-income single mothers
in contemporary Japan, Food Ethics 8 (2) (2023 June 06).

C. Almeida, J. Azevedo, M.J. Gregério, R. Barros, M. Severo, P. Padrao, Parental
Practices, Preferences, Skills and Attitudes on Food Consumption of Pre-school
Children: Results from Nutriscience Project, vol. 16, 2021 May, p. 25, 05.

M. Makate, C. Makate, Educated mothers, well-fed and healthy children? Assessing
the impact of the 1980 school reform on dietary diversity and nutrition outcomes
of Zimbabwean children, J. Dev. Stud. 54 (7) (2017 October 05) 1196-1216.

M. Rukiko, A.B.S. Mwakalobo, J. Mmasa, The context in conditional cash transfer
(CCT) programs: a royal road to health service utilization to the poor? Cogent
Business & Management 10 (1) (2023 April 08).

Khan , Zaheer , Safdar N. Determinants of Stunting, Underweight and Wasting
Among Children >.

J.G.J. Laput, G. Go, Disentangling the effects of maternal employment on child
stunting in the Philippines, Philippine J. Devel. 46 (1) (2022) 41-58.

N. Vasquez, Daher, Do nutrition and cash-based interventions and policies aimed at
reducing stunting have an impact on economic development of low-and-middle-
income countries? A systematic review, BMC Publ. Health (1419) (2019 October
30) 19.

TASAF, Tanzania Social Action Fund the Second Productive Social Safety Net (Pssn
Ii) Program, 2022.

UNICEF, Nutrition for Every Child, United Nations Children’s Fund (UNICEF), New
York, 2020.

C. Cirillo, R. Tebald, Social Protection in Africa:Inventory of Non-
contributoryprogrammes, International Policy Centre for Inclusive Growth
(UNICEF and UNDP), 2016.

E. Monyo, C. Gowda, Grain legumes strategies and seed roadmaps for select
countries in sub-saharan Africa and south Asia, in: Interna®© Onal Crops Research
Ins© Tute for the Semi-arid Tropics, ICRISAT, India, 2014. Patancheru 502 324,
Andhra Pradesh.


http://refhub.elsevier.com/S2666-5352(23)00083-6/sref31
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref31
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref31
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref32
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref32
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref32
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref33
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref33
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref34
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref34
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref35
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref35
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref36
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref36
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref36
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref37
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref37
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref38
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref38
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref38
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref39
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref39
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref39
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref39
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref40
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref40
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref40
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref41
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref41
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref42
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref42
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref42
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref43
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref43
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref43
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref44
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref44
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref45
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref45
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref45
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref46
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref46
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref46
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref46
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref47
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref47
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref48
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref48
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref48
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref49
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref49
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref49
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref49
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref50
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref50
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref50
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref50
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref51
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref51
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref51
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref51
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref52
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref52
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref52
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref53
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref53
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref53
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref53
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref54
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref54
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref55
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref55
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref56
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref56
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref57
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref57
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref57
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref58
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref58
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref59
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref59
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref59
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref60
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref60
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref60
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref61
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref61
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref61
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref63
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref63
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref64
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref64
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref64
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref64
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref65
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref65
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref66
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref66
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref67
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref67
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref67
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref68
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref68
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref68
http://refhub.elsevier.com/S2666-5352(23)00083-6/sref68

	The impact of Conditional Cash Transfer program on stunting in under five year’s poor children
	1 Introduction
	2 Methods
	2.1 Study area
	2.2 Data collection and accessibility
	2.3 CCT conditionality and poor household children stunting
	2.4 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Ethical approval
	Funding
	CRediT author statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


