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Abstract

Poverty among expectant mothers often results in sub-optimal maternal nutrition and inade-

quate antenatal care, with negative consequences on child health outcomes. South Africa

has a child support grant that is available from birth to those in need. This study aims to

determine whether a pregnancy support grant, administered through the extension of the

child support grant, would be cost-effective compared to the existing child support grant

alone. A cost-utility analysis was performed using a decision-tree model to predict the incre-

mental costs (ZAR) and disability-adjusted life years (DALYs) averted by the pregnancy

support grant over a 2-year time horizon. An ingredients-based approach to costing was

completed from a governmental perspective. The primary outcome was the incremental

cost-effectiveness ratio (ICER). Deterministic and probabilistic sensitivity analyses were

performed. The intervention resulted in a cost saving of R13.8 billion ($930 million, 95% CI:

ZAR3.91 billion - ZAR23.2 billion/ $1.57 billion - $264 million) and averted 59,000 DALYs

(95% CI: -6,400–110,000), indicating that the intervention is highly cost-effective. The pri-

mary cost driver was low birthweight requiring neonatal intensive care, with a disaggregated

incremental cost of R31,800 ($2,149) per pregnancy. Mortality contributed most significantly

to the DALYs accrued in the comparator (0.68 DALYs). The intervention remained the domi-

nant strategy in the sensitivity analyses. The pregnancy support grant is a highly cost-effec-

tive solution for supporting expecting mothers and ensuring healthy pregnancies. With its

positive impact on child health outcomes, there is a clear imperative for government to

implement this grant. By investing in this program, cost savings could be leveraged. The

implementation of this grant should be given high priority in public health and social policies.

Introduction

Many South African women are impoverished during pregnancy. A disproportionate number

of pregnancies (approximately 69%) occur in impoverished households, and 35% of pregnant

women struggle to purchase food [1]. Their economic status is further diminished due to the
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increased costs associated with accessing antenatal care (ANC), including transport costs and

a lack of affordable child care [1–3]. These factors can negatively impact maternal and child

health outcomes [2].

The first 1,000 days of life, between conception and a child’s second birthday, is a crucial

period of development. During this time, 80% of brain development occurs [4]. Adequate

nutrition and care, during this window, can significantly impact not only the child’s survival,

but also their long-term ability to grow, learn, and rise out of poverty, ultimately contributing

to society’s health, stability, and prosperity [4]. Since the advent of democracy in 1994, free

antenatal and postnatal care has been provided to all pregnant women at public-sector primary

care facilities, with eight antenatal visits recommended over 40 gestational weeks [5]. However,

the mean number of ANC visits is reported to be 5.90 visits [5], with only 83% of all pregnant

women in South Africa accessing at least one ANC visit [6]. Inadequate ANC has been linked

to neonatal and infant mortality, low birth weight (LBW), and stunting [7]. Further, maternal

nutrition during pregnancy is vital for foetal and placental growth and can impact adverse

birth outcomes. Impoverished pregnant women often lack adequate nutrients due to a lack of

food diversity [8]. Undernutrition during pregnancy may lead to poor foetal nutrition, which

increases the likelihood of adverse birth outcomes, including preterm birth, LBW, intrauterine

growth restriction, and cognitive impairment [9]. The potential for the child to thrive in life is,

therefore, reduced for impoverished mothers for whom costs associated with being pregnant

may perpetuate poverty and its negative consequences for nutrition.

The Child Support Grant (CSG) was introduced in South Africa in 1998, following the end

of Apartheid, as a response to the health and development consequences of persistent child-

hood poverty [10]. The CSG currently provides ZAR460 ($31) per child per month from birth

until age 18 to families with an annual income less than ZAR48,000 ($3,244) per parent [11].

Around 13 million children, or 82.5% of those eligible, were enrolled in the program in 2022

[11]. Although the early initiation of the CSG can reduce multidimensional poverty and

improve childhood health, education, and nutrition outcomes [10], the grant fails to address

poverty experienced during the initial antenatal stages of the first 1,000 days of life. No studies

on the cost-effectiveness of the CSG have been performed to date.

Across the globe, low-and-middle-income countries (LMICs), such as India, Bangladesh,

Mexico, Nepal, Nigeria, Kenya and Brazil, have tried to address the financial burden placed on

pregnant women by providing them with pregnancy support grants (PSGs), conditional cash

transfers, voucher schemes, and nutrition support. These interventions have been shown to

positively affect healthcare utilisation and maternal nutrition, thus improving neonatal mortal-

ity, the preterm birth rate, birth weight, intrauterine growth, childhood growth, and develop-

ment [12, 13]. These outcomes are likely mediated by improvements in both maternal

nutrition and ANC. By providing women with income support, their nutrition often improves

[14], which results in fewer children who are small-for-gestational-age (SGA), preterm, LBW,

stunted or wasted [9]. Furthermore, pregnant women may forego ANC visits due to its impact

on employment. There are increased costs associated with accessing ANC, such as transport

costs, a lack of affordable childcare needed when the mother is attending ANC visits, and a

loss of wages among women who are paid hourly [1–3]. Thus, providing income support will

likely improve ANC and lead to improved outcomes such as reduced infant mortality [15].

These factors illustrate the mechanisms through which the PSG may improve child health

outcomes.

Income support interventions for pregnant women in low-income and low-middle-income

countries, including Bangladesh, Nigeria, Uganda and Myanmar, have been shown to reduce

out-of-pocket costs and improve health outcomes, indicating that they are highly cost-effective

[16–19]. Conversely, in high-income countries, these interventions have been found to be too
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costly [20]. This difference in outcomes between high and low-income counties is likely due to

higher benefits observed in poorer populations when provided with financial support [21].

South Africa is considered an upper-middle income country with one of the most unequal

countries across the globe. Given that no cost-effectiveness studies have taken place in a similar

context, consideration of the cost-effectiveness of a pregnancy grant is essential.

The cost-effectiveness of a PSG has not yet been demonstrated in South Africa. This study

aimed to assess the cost-effectiveness, from a governmental perspective, of extending the Child

Support Grant into the antenatal period using the existing eligibility criteria. This is compared

to the current scenario of grant initiation starting during the postnatal period.

Materials and methods

Approach

A cost-utility analysis was performed to determine whether a PSG would be cost-effective when

provided to pregnant South African women who meet the criteria to receive a CSG to the value

of ZAR460 ($31) per child per month (i.e. an annual income of less than ZAR48,000 ($3,244)

per parent, equivalent to a monthly income of less than R4,000 ($270) per parent up to a maxi-

mum of two parents). This type of analysis was selected in order to allow policy makers to com-

pare health outcomes of this intervention with others that are under consideration. The analysis

was conducted from a governmental perspective, where the Department of Social Development

would bear the cost of the proposed grant. An analytical time horizon of the first 1,000 days of

life (conception to age two years) was implemented as the costs and benefits associated with the

grant largely occur during the period between conception and 24 months of age.

Intervention and comparator

The intervention evaluated in this study was the PSG (ZAR460 [$31] per month), which would

be given to South African pregnant women, including teenagers, in addition to the existing

post-natal CSG. It was assumed that the grant would be collected one month after the first

ANC visit, which is reported to be at a median gestation of four months [22]. Hence, the PSG

is assumed to begin from month five of gestation to month nine at a value of ZAR460 ($31)

per month, totalling ZAR2,300 ($155). The comparator was the current CSG alone, valued at

ZAR460 ($31) per month, from the first month of life, with no antenatal financial support,

making the total cost of the grant ZAR R11,040 ($744).

Decision tree model

As in previous cost-utility analyses of pregnancy support initiatives [16, 17], an Excel-based

decision tree model predicted pregnancy-related health and cost outcomes in a cohort of preg-

nant South African women. The choice of modelled pregnancy-related events and their proba-

bilities were derived from a review of the available literature, focusing on trials and systematic

reviews, and was guided by consultation with clinical experts.

Fig 1 shows the structure of the model. Modelled pregnancy-related events included ante-

natal first visit coverage, stillbirth and infant death, preterm birth, LBW, and SGA, as these

parameters were reported to improve when pregnant women received income support. The

primary complications of these pregnancy-related events were included in the model based on

expert consultation. These were neonatal respiratory distress syndrome (RDS), chronic lung

disease, neonatal hypoglycaemia, and motor impairment. Neonates born before 37 weeks of

gestation were considered preterm [23], and infants were considered LBW if their birth weight

was less than 2,500g [24].
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Model inputs

Table 1 shows the base case probabilities, effects of the grant, assumptions, disability weights

(DWs), DALYs, and total costs. Based on the recommendation of the South African Pharma-

coeconomic Guidelines [25], a 5% discount rate was applied to costs and benefits.

Costs and benefits

An ingredients-based approach was used to determine costs. Economic costs of the grants

(PSG and CSG) and direct medical costs associated with each pregnancy-related event were

considered. Costs were presented and expressed in ZAR (2021) or US dollars with an annual

average conversion rate of ZAR14.7955 to the dollar (2021). The identification of resource uti-

lisation was determined by a review of local neonatal treatment guidelines [45] and through

expert consultation. Unit costs were obtained from the South African uniform fee schedule for

2021 [44] and the 2021 Master Procurement Catalogue [43] for medication. The benefits asso-

ciated with the intervention and comparator were expressed using DALYs, a standardised

metric often used in analyses in LMICs [46].

Analysis

The primary model outcomes were DALYs averted, healthcare costs, and the incremental net

monetary benefit (INMB). The latter value quantifies the health benefits associated with the

intervention in monetary terms, accounting for any costs incurred [47]. A positive INMB indi-

cates that an intervention is cost-effective. Results were presented on a cost-effectiveness

plane. A country-specific threshold of ZAR38,500 ($2,602) per DALY averted was used [48].

The disaggregated costs and DALYs were estimated to identify drivers of incremental costs

and DALYs.

Fig 1. Decision tree model structure. Abbreviations: AGA, appropriate-for-gestational age; ANC, antenatal care; CLD, chronic lung disease;

LBW, low birth weight; NBW, normal birth weight; RDS, respiratory distress syndrome; SGA, small-for-gestational age.

https://doi.org/10.1371/journal.pgph.0002781.g001
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Table 1. Model inputs and deterministic parameter values.

Parameter Base case Low value High value Distribution for

PSA

Source

Total pregnancies 1,337,632 n/a n/a n/a [6]

Proportion of pregnancies among non-citizens 25% n/a n/a n/a [6]

Pregnancies (South African citizens) 1,003,224 n/a n/a n/a Calculation

Proportion of pregnancies eligible for the CSG 44% n/a n/a n/a [1]

Number of pregnancies eligible for the CSG 441,418.48 n/a n/a n/a Calculation

Uptake of the CGS (assumed for PSG) 82.6% n/a n/a n/a [26]

Number of pregnant mothers that take up PSG if eligible 97,754.13 n/a n/a n/a Calculation

Probabilities

Antenatal first visit coverage 0.83 0.69 1.00 Beta [6]

Live birth following ANC 0.98 0.49 1.00 Beta [27]

Live birth in those without ANC 0.97 0.48 1.00 Beta [27]

Preterm birth following ANC 0.17 0.09 0.26 Beta [27]

Preterm birth in those without ANC 0.17 0.09 0.26 Beta [27]

LBW among preterm infants 0.68 0.36 1.00 Beta [28]

LBW among term infants 0.34 0.17 0.52 Beta [28]

SGA among preterm LBW infants 0.44 0.22 0.67 Beta [29]

SGA among preterm normal-weight infants 0.00 n/a n/a Beta [29]

SGA among term LBW infants 1.00 0.50 1.50 Beta [29]

SGA among term normal-weight infants 0.19 0.10 0.29 Beta [29]

Death among preterm SGA infants 0.08 0.04 0.13 Beta [29]

Death among term SGA infants 0.01 0.01 0.02 Beta [29]

Death among preterm AGA infants 0.04 0.02 0.05 Beta [29]

Death among term AGA infants 0.006 0.00 0.01 Beta [29]

RDS among preterm infants 0.45 0.23 0.68 Beta [23, 30]

RDS among term infants 0.00 n/a n/a Beta [30]

CLD among those with RDS 0.36 0.18 0.54 Beta [31]

CLD among those without RDS 0.00 n/a n/a Beta [31]

Hypoglycaemia among preterm SGA infants 0.22 0.11 0.32 Beta [32]

Hypoglycaemia among term SGA infants 0.26 0.13 0.39 Beta [33]

Hypoglycaemia among preterm AGA infants 0.15 0.08 0.23 Beta [34]

Hypoglycaemia among term AGA infants 0.00 n/a n/a Beta [35]

Motor impairment in infants with hypoglycaemia 0.051 0.03 0.08 Beta [36]

Motor impairment in infants without hypoglycaemia 0.033 0.02 0.05 Beta [36]

Effect Sizes, Risk Ratio

Increase in antenatal first-visit coverage with a PSG 0.10 0.05 0.15 Log-Normal [37]

Reduction in preterm birth with a PSG 0.76 0.69 0.84 Log-Normal [38]

Reduction in LBW with a PSG 0.71 0.63 0.82 Log-Normal [38]

Reduction in SGA with a PSG 0.90 0.82 0.99 Log-Normal [38]

Reduction in infant death with a PSG 0.09 0.04 0.13 Log-Normal [39]

DW and DALY inputs

CLD DW 0.133 0.086 0.192 Beta [40]

Years lived with CLD (years) 65.5 n/a n/a n/a [41]

Life expectancy at age of premature death (CLD) (years 65.5 n/a n/a n/a [41]

Motor impairment DW 0.061 0.04 0.089 Beta [40]

Years lived with motor impairment (years) 30 n/a n/a n/a [42]

Life expectancy at age of premature death (motor

impairment) (years)

40.89 n/a n/a n/a [42]

(Continued)
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Sensitivity analysis

A univariate sensitivity analysis was performed whereby base case parameters were varied

independently while all other parameters were held constant. Parameters were varied by the

upper and lower bounds of their 95% confidence interval (CI) when available or by 50% of the

base case otherwise. Changes in model outcomes were then recorded, and the results were pre-

sented using a tornado diagram. A probabilistic sensitivity analysis was also performed, the

results of which were presented in a cost-effectiveness acceptability curve [49]. The mean and

95% uncertainty interval were calculated for model outcomes from 1,000 probabilistic simula-

tions in which model inputs were sampled from Table 1 distributions.

Ethics approval

This study received an ethics waiver from the Human Ethics Committee at the University of

the Witwatersrand (W-CBP-210910-01) due to the use of secondary data and the exclusion of

study participants. No participant consent was required. This study followed the Consolidated

Health Economic Evaluation Reporting Standards reporting guideline (S1 Table) [50] and

conforms to the principles embodied in the Declaration of Helsinki.

Table 1. (Continued)

Parameter Base case Low value High value Distribution for

PSA

Source

Terminal node DALYs

Death 19.18 n/a n/a n/a Calculation

Healthy 0.00 n/a n/a n/a Calculation

CLD 0.53 0,27 0,80 n/a Calculation

Motor impairment 17.27 8,64 25,91 n/a Calculation

Costs per pregnancy, ZAR (US$)

Cost of the PSG R2,300.00 ($155.45) R1,150.00 ($77.73) R3,450.00 ($233.18) Gamma [43, 44]

Cost of the CSG R11,040.00 ($746.17) R5,520.00 ($373.09) R11,040.00 ($746.17) Gamma [43, 44]

Cost of ANC visit R177.00 ($11.96) R88.50 ($5.98) R265.50 ($17.94) Gamma [43, 44]

Cost of care for preterm infants R577.90 ($39.06) R288.95 ($19.53) R866.85 ($58.59) Gamma [43, 44]

Cost of care for LBW infant R254,701.56

($17,214.80)

R99,325.88

($6,713.25)

R297,977.65

($20,139.75)

Gamma [43, 44]

Cost of care for NBW infant R1,255.20 ($84.84) R1,549.44 ($104.72) R4,648.32 ($314.17) Gamma [43, 44]

Cost of care for stillbirth infant R1,792.00 ($121.12) R896.00 ($60.56) R2,688.00 ($181.68) Gamma [43, 44]

Cost of care for RDS infant R30,595.61

($2,067.90)

R15,297.81

($1,033.95)

R45,893.42

($3,101.85)

Gamma [43, 44]

Cost of care for hypoglycaemic infant R2,936.26 ($198.46) R1,468.13 ($99.23) R4,404.39 ($297.68) Gamma [43, 44]

Cost of care for CLD infant R42,582.51

($2,878.07)

R21,291.26

($1,439.04)

R63,873.77

($4,317.11)

Gamma [43, 44]

Cost of care for children with motor impairment R3,819.00 ($258.12) R1,909.50 ($129.06) R5,728.50 ($387.18) Gamma [43, 44]

Cost of follow-up at a hospital R907.00 ($61.30) R453.50 ($30.65) R1,360.50 ($91.95) Gamma [43, 44]

Cost of follow-up at a clinic R3,363.00 ($227.30) R1,681.50 ($113.65) R5,044.50 ($340.95) Gamma [43, 44]

Abbreviations: AGA, appropriate-for-gestational age; ANC, antenatal care; CLD, chronic lung disease; CSG, child support grant; DW, disability weight; LBW, low birth

weight; NBW, normal birth weight; PSG, pregnancy support grant; RDS, respiratory distress syndrome; SGA, small-for-gestational-age.

n/a–not included in univariate sensitivity analysis

https://doi.org/10.1371/journal.pgph.0002781.t001
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Results

Cost-effectiveness

Table 2 shows that the total costs were approximately ZAR40.2 billion ($2.7 billion) and

ZAR54 billion ($3.7 billion) for the intervention and the comparator, respectively. The inter-

vention, therefore, resulted in a cost saving of ZAR13.8 billion ($930 million, 95% CI: ZAR3.91

billion - ZAR23.2 billion [$1.57 billion - $264 million]) as a result of reduced neonatal compli-

cations that drive up costs. Similarly, Table 2 shows the expected DALYs attributed to the

intervention and comparator. Fewer DALYs were accrued in the intervention, resulting in

59,000 (95% CI: -6,400–110,000) DALYs averted by the intervention. This is due to a reduction

in early neonatal complications that often result in longer-term complications and death.

Based on the abovementioned findings, the PSG was cost-saving (i.e., increased health with

reduced costs) and is therefore highly cost-effective. The INMB of the PSG was estimated to be

ZAR16 billion ($1 billion, 95% CI: ZAR8 billion-ZAR23 billion [$551 million - $1.5 billion]).

Disaggregated outcomes

The disaggregated expected costs for each pregnancy-related event are included in S2 Table.

The primary cost driver was LBW, which incorporates the cost of neonatal intensive care.

Given that the intervention prevents LBW, it results in a substantial reduction in costs.

S3 Table shows the disaggregated DALYs derived from each terminal pregnancy-related

event in the model. Death, in the form of a stillbirth or infant death, contributed most signifi-

cantly to the DALYs accrued. By preventing newborn deaths, which contribute considerably

to the years of life lost owing to early mortality, the intervention significantly reduces DALYs.

In contrast, more DALYs are attributed to the intervention for motor impairment as a result

of more children surviving in the intervention group, leading to a greater proportion of chil-

dren with motor impairment.

Sensitivity analysis

In the deterministic sensitivity analysis, the greatest variation in the ICER and INMB was

obtained when varying the probability of a term birth with ANC. This was due to the com-

pounded effect of the pregnancy grant and ANC on neonatal health outcomes. Fig 2 presents

the results of the univariate sensitivity analysis in the form of a tornado diagram for the ten

parameters with the greatest effect on the INMB. It indicates that varying individual parame-

ters still resulted in a positive INMB, showing that the intervention remains cost-effective.

Table 2. Incremental base case costs and DALYs in the intervention and comparator arms.

Costs (ZAR [US$ 2021]) (95% CI) DALYs (95% CI)

PSG ZAR40.2 billion ($2.72 billion) (95% CI: ZAR28.9 billion - ZAR54.1

billion [$1.96 billion-$3.66 billion])

519 thousand (363 thousand -

694 thousand)

CSG ZAR54 billion ($3.65 billion) (95% CI: ZAR37.8 billion - ZAR73.8

billion [$2.56 billion-$4.99 billion])

578 thousand (418 thousand -

752 thousand)

Incremental -ZAR13.8 billion (-$930 million) (95% CI: -ZAR3.91 billion -

-ZAR23.2 billion [-$1.57 billion-

59 thousand (-6,4 thousand -

110 thousand)

-$264 million])

INMB ZAR16 billion ($1 billion, 95% CI: ZAR8 billion-ZAR23 billion [$551 million - $1.5 billion])

Abbreviations: DALYs, disability-adjusted life years.

https://doi.org/10.1371/journal.pgph.0002781.t002
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Fig 3 shows the results of the probabilistic analysis, presented on a cost-effectiveness plane.

When running the Monte Carlo simulation, 99.5% of iterations were considered cost-effective,

indicating a low degree of uncertainty in model outcomes.

Fig 4 shows the cost-effectiveness acceptability curve. The graph shows that in most itera-

tions of the simulation, the PSG was cost saving, regardless of a change in cost-effectiveness

threshold.

Discussion

This study aimed to determine whether extending the South African CSG into the antenatal

period would be cost-effective. We found that the PSG would be highly cost-effective due to an

Fig 2. Tornado diagram for top 10 parameters. Abbreviations: LBW, low birth weight; PSG, pregnancy support grant.

https://doi.org/10.1371/journal.pgph.0002781.g002

Fig 3. Cost-effectiveness plane. Abbreviations: DALYs, disability-adjusted life years; ICER, incremental cost-effectiveness ratio.

https://doi.org/10.1371/journal.pgph.0002781.g003
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improvement in child health outcomes, resulting in a net reduction in healthcare costs and

DALYs. Around 1.3 million pregnancies occur annually and this grant could benefit 400,000

pregnant women [1, 26].

Our results are similar to studies in other LMICs, which showed that conditional cash

transfers and voucher schemes are cost-effective as a form of support during pregnancy [16–

18]. Although the effectiveness and cost-effectiveness of these interventions are evident, it is

important to determine which population sub-groups would benefit most from financial sup-

port during pregnancy. One study showed that the frequency of ANC visits was lower among

impoverished women when compared to those without financial constraints [51]. Future

research could investigate if this avoidable variation in women’s ability to access critical ser-

vices may be mitigated by a PSG, which increases the likelihood of recipients accessing ANC

visits [37]. Besides limiting access to ANC services, poverty among pregnant women has also

been linked to poor neonatal outcomes, including mortality [52]. Neonatal mortality is of par-

ticular concern in rural areas, where mothers’ access to adequate and timely care is more lim-

ited than in urban settings [52, 53]. These factors suggest that the PSG may be most beneficial

to the poor, particularly those in rural areas, in cases where financial constraints prevent them

from accessing ANC services. This demonstrates the potential benefits of the PSG with regards

to equity.

Beyond the impacts on health and nutrition, the potential perverse incentives of the grant

need to be considered. Oyenubi et al. reported that the South African CSG had increased the

number of subsequent pregnancies when comparing women who do and do not receive the

grant over a 10-year period [54]. This is in contrast to various cohort studies that showed no

association between the CSG and subsequent pregnancy [55, 56], with results indicating an

inverse relationship among teenage mothers [56]. The variability in results appears to occur

due to different outcomes among age groups. Although women between 20 and 58 years were

found to have a significantly greater number of children when receiving a CSG, the same effect

was not observed among teenage mothers [57]. These findings indicate the need to carefully

consider the method used to distribute the grant.

Furthermore, implementation of the PSG should be feasible if incorporated into the exist-

ing CSG programme, given the existing infrastructure [13]. By providing pregnant women

with an unconditional grant in the form of cash, nutrition and ANC are likely to improve

Fig 4. Cost-effectiveness acceptability curve. Abbreviations: PSG, pregnancy support grant.

https://doi.org/10.1371/journal.pgph.0002781.g004
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while maintaining client autonomy and reducing the administrative burden of the grant [13].

It is believed that the decline in malnutrition and mortality resulting from the PSG will lead to

an increase in the number of years of schooling and future earnings [58]. It should also be

noted that this intervention may result in children who may have otherwise passed away now

surviving with potential disabilities. Therefore, it is imperative that other sectors collaborate to

ensure that interventions are implemented to address the needs of these children throughout

their entire life course.

The funding of the PSG is a significant consideration given the multi-sector impact. The

implementation of upstream policies and programs outside of the health sector is vital in

addressing the social determinants of health, particularly with the proposed implementation of

the South African National Health Insurance [59]. It is suggested that the Department of Social

Development assume the financial responsibility of the grant, as this department is also

responsible for funding the CSG [60]. However, investment into these interventions may

require investments across multiple sectors. For example, the health sector alone may underes-

timate the investment value of a PSG, particularly when non-health benefits such as cognitive

outcomes are not considered [61]. In reverse, other sectors may fail to consider the health ben-

efits of the intervention due to the focus on their own departmental objectives, consequently

underestimating the intervention’s true value [61]. Although cost savings produced by the

PSG in this model will only be accrued by the Department of Health in the short term, there

are significant long-term benefits outside the health sector. LBW and premature births result

in substantial neurodevelopmental morbidity, which in turn affects cognitive development

and school achievement [62]. Additionally, the percentage of children with special educational

needs rises steadily with decreasing birth weight [63]. These outcomes increase special educa-

tion costs in the short term and affect children’s earning potential in the long run. A study con-

ducted in high-income countries found that each standard deviation increase in birth weight

was associated with a 2.75% increase in annual earnings [64]. In addition, low school perfor-

mance due to cognitive challenges could also affect future earnings through delayed entry into

the labour force or fewer years of learning [65]. Delayed entry into the labour force results in

delaying earnings, thereby reducing the discounted future stream of earnings. There is evi-

dence that verifies that each additional year of schooling completed leads to increased earnings

on average [66]. This highlights the need for inter-sectoral collaboration in order to improve

overall health, particularly when interventions outside of the health sector achieve health gains

more efficiently than the marginal productivity of the health sector [61]. This issue may be

dealt with using a co-financing approach [61].

Limitations and strengths

The limitations of this article include the exclusion of productivity losses associated with

adverse pregnancy outcomes and a relatively short time horizon. This may result in an under-

estimation of the cost savings and benefits accrued over the life course. However, the study

strengthens the evidence base of the cost-effectiveness of a PSG. Firstly, it is the first economic

evaluation to examine the effect of a PSG, specifically in Sub-Saharan Africa, and it fills a gap

in the literature by analysing the impact of a grant in this context. Secondly, the study inputs

were primarily sourced from South Africa, making it relevant to the local context. Finally, the

decision tree modelling employed in the study included additional health states and complica-

tions, which may have provided a more accurate assessment of the benefits and reductions in

costs associated with the PSG compared to previous studies in LMICs.

Further research is required to evaluate the cost-effectiveness and budget impact of the

intervention from a societal perspective over a lifetime horizon, taking into consideration the
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inter-generational benefits of the grant. Stratifying the model across different population and

socioeconomic groups is recommended in order to determine which groups would benefit

most from the PSG in order to ensure that the policy is equitable. Additionally, methodologies

need to be developed to assess the cost-effectiveness of multi-sectoral programmes such as the

PSG.

Conclusion

The existing child support grant, while beneficial for alleviating poverty-related child out-

comes, fails to address antenatal poverty. Introducing a PSG would result in significant cost

savings and improved health outcomes for infants. While the PSG primarily focuses on health

outcomes in this study, it is likely to have benefits that extend beyond the first 1,000 days and

improve the overall well-being of the child over the life course. The benefits will extend to

non-health domains such as educational outcomes and potential earnings of the child later in

life. This study demonstrates the benefit of an inter-sectoral response to poverty among preg-

nant women and indicates that a PSG is a potential best-buy for governmental consideration.

Supporting information

S1 Table. CHEERS checklist.

(DOCX)

S2 Table. Disaggregated costs for each pregnancy-related event. Abbreviations: ANC, ante-

natal care; CLD, chronic lung disease; CSG, child support grant; LBW, low birth weight; NBW,

normal birth weight; PSG, pregnancy support grant; RDS, respiratory distress syndrome.

(DOCX)

S3 Table. Disaggregated DALYs for each terminal pregnancy-related event. Abbreviations:

CLD, chronic lung disease; DALYs, disability-adjusted life years.

(DOCX)

Acknowledgments

The authors thank Dr Christopher Desmond for his technical assistance during this study and

Dr Tanusha Ramdin for providing expert input into the local neonatal health context.

Author Contributions

Conceptualization: Aisha Moolla, Winfrida Mdewa, Agnes Erzse, Karen Hofman,

Evelyn Thsehla, Susan Goldstein, Ciaran Kohli-Lynch.

Data curation: Aisha Moolla.

Formal analysis: Aisha Moolla, Ciaran Kohli-Lynch.

Funding acquisition: Agnes Erzse, Karen Hofman, Evelyn Thsehla, Susan Goldstein,

Ciaran Kohli-Lynch.

Methodology: Aisha Moolla, Ciaran Kohli-Lynch.

Project administration: Aisha Moolla, Agnes Erzse, Karen Hofman, Ciaran Kohli-Lynch.

Resources: Aisha Moolla.

Software: Aisha Moolla.

Supervision: Ciaran Kohli-Lynch.

PLOS GLOBAL PUBLIC HEALTH Cost-effectiveness of a South African pregnancy support grant

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0002781 February 8, 2024 11 / 15

http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0002781.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0002781.s002
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0002781.s003
https://doi.org/10.1371/journal.pgph.0002781


Validation: Aisha Moolla.

Visualization: Aisha Moolla.

Writing – original draft: Aisha Moolla, Winfrida Mdewa.

Writing – review & editing: Aisha Moolla, Winfrida Mdewa, Agnes Erzse, Karen Hofman,

Evelyn Thsehla, Susan Goldstein, Ciaran Kohli-Lynch.

References
1. van den Heever A. Pregnancy and maternal support for the protection of mothers and young children.

South African Child Gauge; 2016.

2. Larson CP. Poverty during pregnancy: Its effects on child health outcomes. Paediatr Child Health.

2007; 12: 673–677. https://doi.org/10.1093/pch/12.8.673 PMID: 19030445

3. Scorgie F, Blaauw D, Dooms T, Coovadia A, Black V, Chersich M. “I get hungry all the time”: experi-

ences of poverty and pregnancy in an urban healthcare setting in South Africa. Glob Health. 2015; 11:

37. https://doi.org/10.1186/s12992-015-0122-z PMID: 26303952

4. Cusick SE, Georgieff MK. The Role of Nutrition in Brain Development: The Golden Opportunity of the

“First 1000 Days.” J Pediatr. 2016; 175: 16–21. https://doi.org/10.1016/j.jpeds.2016.05.013 PMID:

27266965

5. Hlongwane TM, Bozkurt B, Barreix MC, Pattinson R, Gülmezoglu M, Vannevel V, et al. Implementing

antenatal care recommendations, South Africa. Bull World Health Organ. 2021; 99: 220–227. https://

doi.org/10.2471/BLT.20.278945 PMID: 33716344

6. Makua M, Massyn N. Reproductive, maternal, newborn and child health. In: Massyn N, Day C, Ndlovu

N, Padayachee T, editors. District Health Barometer 2019/20. Durban: Health Systems Trust; 2020.

7. Kuhnt J, Vollmer S. Antenatal care services and its implications for vital and health outcomes of chil-

dren: evidence from 193 surveys in 69 low-income and middle-income countries. BMJ Open. 2017; 7:

e017122. https://doi.org/10.1136/bmjopen-2017-017122 PMID: 29146636

8. Napier C, Warriner K, Sibiya MN, Reddy P. Nutritional status and dietary diversity of pregnant women in

rural KwaZulu-Natal, South Africa. Health SA Gesondheid. 2019; 24: 8. https://doi.org/10.4102/hsag.

v24i0.1114 PMID: 31934418

9. Lassi ZS, Padhani ZA, Rabbani A, Rind F, Salam RA, Das JK, et al. Impact of Dietary Interventions dur-

ing Pregnancy on Maternal, Neonatal, and Child Outcomes in Low- and Middle-Income Countries.

Nutrients. 2020; 12: 531. https://doi.org/10.3390/nu12020531 PMID: 32092933

10. Economic Policy Research Institute, International Food Policy Research Institute. The South African

Child Support Grant Impact Assessment. Evidence from a survey of children, adolescents and their

households. South Africa: Department of Social Development; 2013.

11. Hall K. Income poverty, unemployment and social grants. In: Tomlinson M, Kleintjes S, Lake L, editors.

South African Child Gauge 2021/2022. Cape Town: Children’s Institute, University of Cape Town;

2022. pp. 172–173.

12. McKay FH, Spiteri S, Zinga J, Sulemani K, Jacobs SE, Ranjan N, et al. Systematic Review of Interven-

tions Addressing Food Insecurity in Pregnant Women and New Mothers. Curr Nutr Rep. 2022; 11: 486–

499. https://doi.org/10.1007/s13668-022-00418-z PMID: 35501553

13. Chersich MF, Luchters S, Blaauw D, Scorgie F, Kern E, van den Heever A, et al. Safeguarding maternal

and child health in South Africa by starting the Child Support Grant before birth: Design lessons from

pregnancy support programmes in 27 countries. SAMJ South Afr Med J. 2016; 106: 1192–1210. https://

doi.org/10.7196/SAMJ.2016.v106.i12.12011 PMID: 27917765

14. Stellenbosch University, Institute for Life Course Health Research, Embrace Movement for Mothers

and Violence, Protection Through Urban Upgrading. CoCare Maternal Support Study: Investigating

hunger and mental health among pregnant women in the cape metro area during the 2020 COVID-19

pandem. GrowGreat; 2021.

15. Wondemagegn AT, Alebel A, Tesema C, Abie W. The effect of antenatal care follow-up on neonatal

health outcomes: a systematic review and meta-analysis. Public Health Rev. 2018; 39: 33. https://doi.

org/10.1186/s40985-018-0110-y PMID: 30574407

16. Alfonso YN, Bishai D, Bua J, Mutebi A, Mayora C, Ekirapa-Kiracho E. Cost-effectiveness analysis of a

voucher scheme combined with obstetrical quality improvements: quasi experimental results from

Uganda. Health Policy Plan. 2015; 30: 88–99. https://doi.org/10.1093/heapol/czt100 PMID: 24371219

PLOS GLOBAL PUBLIC HEALTH Cost-effectiveness of a South African pregnancy support grant

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0002781 February 8, 2024 12 / 15

https://doi.org/10.1093/pch/12.8.673
http://www.ncbi.nlm.nih.gov/pubmed/19030445
https://doi.org/10.1186/s12992-015-0122-z
http://www.ncbi.nlm.nih.gov/pubmed/26303952
https://doi.org/10.1016/j.jpeds.2016.05.013
http://www.ncbi.nlm.nih.gov/pubmed/27266965
https://doi.org/10.2471/BLT.20.278945
https://doi.org/10.2471/BLT.20.278945
http://www.ncbi.nlm.nih.gov/pubmed/33716344
https://doi.org/10.1136/bmjopen-2017-017122
http://www.ncbi.nlm.nih.gov/pubmed/29146636
https://doi.org/10.4102/hsag.v24i0.1114
https://doi.org/10.4102/hsag.v24i0.1114
http://www.ncbi.nlm.nih.gov/pubmed/31934418
https://doi.org/10.3390/nu12020531
http://www.ncbi.nlm.nih.gov/pubmed/32092933
https://doi.org/10.1007/s13668-022-00418-z
http://www.ncbi.nlm.nih.gov/pubmed/35501553
https://doi.org/10.7196/SAMJ.2016.v106.i12.12011
https://doi.org/10.7196/SAMJ.2016.v106.i12.12011
http://www.ncbi.nlm.nih.gov/pubmed/27917765
https://doi.org/10.1186/s40985-018-0110-y
https://doi.org/10.1186/s40985-018-0110-y
http://www.ncbi.nlm.nih.gov/pubmed/30574407
https://doi.org/10.1093/heapol/czt100
http://www.ncbi.nlm.nih.gov/pubmed/24371219
https://doi.org/10.1371/journal.pgph.0002781


17. Kingkaew P, Werayingyong P, Aye SS, Tin N, Singh A, Myint P, et al. An ex-ante economic evaluation

of the Maternal and Child Health Voucher Scheme as a decision-making tool in Myanmar. Health Policy

Plan. 2016; 31: 482–492. https://doi.org/10.1093/heapol/czv090 PMID: 26412858

18. Hatt L, Nguyen H, Sloan N, Miner S, Magvanjav O, Sharma A. Economic Evaluation of Demand-Side

Financing (DSF) Program for Maternal Health in Bangladesh. Maryland: Review, Analysis and Assess-

ment of Issues Related to Health Care Financing and Health Economics in Bangladesh; 2010 Feb.

19. Onwujekwe O, Ensor T, Ogbozor P, Okeke C, Ezenwaka U, Hicks JP, et al. Was the Maternal Health

Cash Transfer Programme in Nigeria Sustainable and Cost-Effective? Front Public Health. 2020; 8.

Available: https://www.frontiersin.org/articles/10.3389/fpubh.2020.582072 https://doi.org/10.3389/

fpubh.2020.582072 PMID: 33251176
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