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Abstract
Introduction Abortion law reforms have been hypothesized to influence reproductive, maternal, and neonatal health services 
and health outcomes, as well as social inequalities in health. In 2014, Mozambique legalized abortion in specific circum-
stances. However, due to challenges implementing the law, there is concern that it may have negatively influenced neonatal 
outcomes.
Methods Using a difference-in-differences design, we used birth history data collected via the Demographic and Health 
Surveys (DHS) and Multiple Indicator Cluster Surveys (MICS) between 2004 and 2018 to assemble a panel of 476 939 
live births across 17 countries including Mozambique. We estimated the effect of the abortion reform on neonatal mortality 
by comparing Mozambique to a series of control countries that did not change their abortion policies. We also conducted 
stratified analyses to examine heterogeneity in effect estimates by household wealth, educational attainment, and rural/urban 
residence.
Results The reform was associated with an additional 5.6 (95% CI = 1.3, 9.9) neonatal deaths per 1,000 live birth. There 
was evidence of a differential effect of the reform, with a negative effect of the reform on neonatal outcomes for socially 
disadvantaged women, including those with no schooling, in poorer households, and living in rural areas.
Discussion Given the delay in implementation, our analyses suggest that abortion reform in Mozambique was associated with 
an initial increase in neonatal mortality particularly among socially disadvantaged women. This may be due to the delay in 
effective implementation, including the dissemination of clear guidelines and expansion of safe abortion services. Longer-
term follow-up is needed to assess the impact of the reform after 2018, when services were expanded. Abortion legal reform 
without adequate implementation and enforcement is unlikely to be sufficient to improve abortion access and health outcomes.

Significance
What is Already Known on this Topic While abortion reforms have been hypothesized to affect a host of maternal and neonatal 
outcomes, few empirical studies have examined the effect of abortion reforms on neonatal outcomes.
What this Study Adds Due to challenges in the implementation of the 2014 abortion legalization in Mozambique, it may 
have negatively influenced neonatal outcomes, particularly for socially disadvantaged women. Abortion legalization alone 
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without adequate implementation and enforcement is unlikely to be sufficient for substantial change in abortion access and 
health outcomes.

Keywords Abortion legal reform · Neonatal mortality · Policy evaluation · Mozambique

Introduction

An estimated 25.1 million unsafe abortions occur each 
year, with 97% of these in low- and middle-income coun-
tries (LMICs) (Ganatra et al., 2017; Singh et al., 2018). 
An important factor regulating access to safe abortion in 
LMICs is abortion law (Arroyave & Moreno, 2018).

In July 2014, the Mozambique Parliament introduced 
legislation for the Voluntary Interruption of Pregnancy, 
which legalized abortion in some specific circumstances 
as part of a new penal code (Law No. 35/2014) (Assem-
bleia da República, 2014). This law allowed abortion to be 
performed by a physician or other qualified health profes-
sional in approved health facilities in the first 12 weeks of 
pregnancy, with the consent of the pregnant woman. In 
cases of rape or incest, abortion was legalized during the 
first 16 weeks, and in cases of fetal anomaly it was made 
legal in the first 24 weeks.

Prior to this legislation, the nation’s criminal code, 
inherited from the Portuguese colonial code, established 
a punishment of 2–8 years of imprisonment for the provi-
sion or procurement of abortion unless the woman’s health 
or life was at risk (Agadjanian, 1998; Goçalves, 1972). 
However, a 1981 Ministry of Health (MOH) decree sup-
ported a broad interpretation of this risk and abortion was 
performed in designated public hospitals throughout the 
country (Gallo et al., 2004). During this period, abortion 
in Mozambique was regarded as quasi-legal due to the 
discrepancy between the written law and everyday practice 
(Agadjanian, 1998; Gallo et al., 2004; Rosário & Gianella, 
2019).

When the law was passed in 2014, it cancelled the min-
isterial decree, but implementation was delayed and there 
were no clear guidelines for health facilities and providers 
(Rosário & Gianella, 2019). During the period between 
passing the law and the provision of implementation 
guidelines, providers refrained from performing abortion 
services due to confusion and lack of clarity around the 
policy guidelines, as well as fear of legal repercussions. 
Abortion services that had previously been available for 
specified fees were no longer officially provided (Ministé-
rio da Saúde, 2017; Rosário & Gianella, 2019).

Provision of abortion services started to improve in 
early 2018, following the publication and dissemination 
of Diploma Ministerial no. 60/2017 along with the clini-
cal guidelines that defined standards for safe abortion for 

health facilities and providers, in parallel with training of 
health providers and community outreach work that pub-
licized the registered health facilities offering abortion 
services (Ministério da Saúde, 2017).

Abortion reforms have been hypothesized to influence 
maternal and neonatal health services and health out-
comes, as well as social inequalities in health (Clarke & 
Muhlrad, 2021; Mitrut & Wolff, 2011). Abortion access 
reduces the risk of unsafe abortions and provide women 
with an alternative to carrying unwanted pregnancies to 
term (Clarke & Muhlrad, 2021; Dott, 2010; Latt et al., 
2019). On average, women who live where abortion is 
more accessible are also more likely to seek prenatal care, 
take folic acid or multivitamins, avoid consuming alcohol 
or illicit drugs, and follow clinical advice for reducing 
the risk of adverse maternal, fetal, and neonatal outcomes 
(Bahk, 2015; Delgado-Rodríguez et al., 1997; Dott, 2010).

Similarly, availability of legal and safe abortion services 
can mitigate the psychosocial stress and anxiety that often 
accompanies carrying unwanted pregnancy(Barton et al., 
2017; Kantorová, 2020). Research suggests that women 
experiencing psychological stressors such as anxiety and 
depression during pregnancy have a higher risk of preg-
nancy complications such as pre-eclampsia and a higher 
risk of having adverse pregnancy and birth outcomes 
(Bahk, 2015; Gipson et al., 2008). Supplementary Fig. 1 
shows a conceptual framework illustrating how abortion 
reforms might influence neonatal outcomes.

While abortion reforms have been hypothesized to 
affect a host of maternal and neonatal outcomes, most 
of the literature on the impact of abortions reforms has 
examined maternal outcomes. Few empirical studies have 
examined the effect of abortion legal reform on neona-
tal outcomes (Miller et al., 1988; Quick, 1978; Valente, 
2017). A systematic review examining the effect of abor-
tion reforms on health services and outcomes in LMICs 
found mixed evidence of an effect of abortion reform on 
neonatal outcomes (Ishola et al., 2021).

Abortion law reforms may have heterogeneous effects 
given that they take place in highly distinct political, eco-
nomic, and social contexts (Johnson et al., 2018; Lavela-
net et al., 2018). Delays in implementation and temporary 
restriction in access to abortion services following legal 
reforms designed to expand access may have negatively 
influenced neonatal outcomes in Mozambique.
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In this study, we examined whether the 2014 abortion 
legal reform in Mozambique was associated with neonatal 
mortality using a difference-in-differences (DD) design.

Methods

Data Sources

We used data from the Demographic and Health Surveys 
(DHS) and Multiple Indicator Cluster Surveys (MICS) to 
measure neonatal mortality and other individual and house-
hold-level characteristics. The DHS and MICS are nation-
ally representative household surveys that collect standard-
ized health and demographic data, including information 
on birth histories, sexual and reproductive health, maternal 
and neonatal health, as well as other key socio-demographic 
characteristics such as household assets (Corsi et al., 2012; 
Khan & Hancioglu, 2019). The DHS employs a two-stage 
cluster sampling design, with the first stage selecting clus-
ters and the second stage selecting households (Corsi et al., 
2012). All women aged 15 to 49 who slept in the house-
hold the night before the survey were invited to complete a 
structured questionnaire. To ensure comparability, trained 
interviewers and standardized tools and methodologies are 
used. The MICS makes use of similar sampling procedures, 
methods, and measures to those employed by the DHS 
(Khan & Hancioglu, 2019). We utilized both the DHS and 
MICS to increase our sample size and the number of pre and 
post intervention time points in the intervention and control 
countries. This provided greater resolution for modeling pre-
intervention trends in the outcomes and checks for violations 
of the parallel trends assumption. It also increases the preci-
sion of the estimated treatment effects.

Sample

We used harmonized DHS and MICS collected between 
2004 and 2020. We included 17 potential control countries 
that did not implement changes to their abortion laws during 
this study period. These control countries were identified 
based on the following criteria: (i) a similar sub-Saharan 
classification to that of Mozambique as indicated in the 
World Bank Data Catalogue, (ii) at least two available DHS/
MICS surveys, including at least one conducted prior to the 
abortion reform in Mozambique, and (iii) no evidence of sig-
nificant reproductive health reforms during the study period 
that might have affected our primary outcome of interest.

Because DHS/MICS surveys were not available for 
Mozambique beyond 2018, our study period extended from 
2004 to 2018. Our analytical sample comprised all live births 
to DHS/MICS respondents in this period, including 476 939 
children born between 2004 and 2018 from 51 DHS/MICS 

surveys across 17 countries, including Mozambique. The DD 
design allowed us to disentangle the impact of the intervention 
from other confounding factors. Trends in neonatal mortality 
in the pre-reform period from 2004 to 2014 were approxi-
mately parallel for Mozambique compared to the potential 
control countries, suggesting that the parallel trends assump-
tion necessary for the DD design to provide a valid estimate 
of the average treatment effect on the treated (ATT) was not 
violated (Strumpf E.C, Harper S, & Kaufman J.S, 2017). Sup-
plementary Table 1 provides the survey years, birth years, and 
sample sizes for each country.

Measures

The exposure of interest was the adoption of a policy legal-
izing abortion in Mozambique in July 2014. Live births occur-
ring in Mozambique prior to July 2014 were considered unex-
posed and those occurring in and after July 2014 were defined 
as exposed.

Our outcome variable was neonatal mortality which was 
measured by a binary indicator for whether a child who was 
born alive died within the first 28 days of life. Women inter-
viewed in the DHS/MICS were asked to provide birth histo-
ries up to 5 years before the interview and those reporting a 
deceased child were asked to give the age at death. These data 
were used to construct a panel of live births by year of birth. 
We restricted to live births that occurred at least 29 days prior 
to the interview date to ascertain whether each child survived 
the neonatal period following birth. We included data on neo-
natal deaths occurring up to 5 years prior to the date of each 
survey to ensure uniformity across surveys and to minimize 
self-reporting errors.

Based on relevant literature, we included covariates associ-
ated with neonatal mortality in LMICs at the individual and 
household levels (Kayode, Ansah, Agyepong, & et al., 2014). 
We also included country-level characteristics that may be 
associated with changes to abortion policies and trends in 
neonatal mortality from the World Bank’s World Develop-
ment Indicators and Global Development Finance databases. 
Additionally, we incorporated the polychoric dual-component 
household wealth index (P2C) as a substitute for the DHS 
wealth index (Martel et al., 2021). This index is more sensitive 
to key characteristics of rural wealth and is intended to account 
for the urban bias of the regular DHS approach.

Statistical Analysis

We used a linear probability model of the general form below:

where Yict represents the outcome for each observation i in 
country c in birth year t . Policyct is a time-varying indicator 

P
(

Yict
)

= �0 + �1Policyct + gt + dc +
∑

bnXict +

∑

bkZct + �ict,
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for whether the birth occurred before or after the imple-
mentation of the abortion reform in Mozambique. Accord-
ingly, β1 represents the effect of the reform on the probability 
of neonatal death on the risk difference scale. In the first 
model, we included fixed effects for country, dc , and year, 
gt , to account for, respectively, unobserved time-invariant 
confounders that vary across countries and shared temporal 
trends in neonatal mortality (Model 1). In the second model, 
we additionally adjusted for individual and household char-
acteristics, represented by the vector Xict(Model 2). In the 
third model, we further controlled for time-varying coun-
try-level potential confounders, specifically per capita GDP, 
female labor force participation, and per capita total and 
government health expenditures, represented by the vector 
Zct (Model 3). The effects of the abortion law reform were 
therefore identified by changes in the probability of neonatal 
mortality in Mozambique (treated country) before and after 
its abortion law reform compared to corresponding changes 
in control countries that did not modify their policies during 
the study period. In addition, we conducted stratified analy-
ses from the fully adjusted models to examine heterogeneity 
in effect estimates by household wealth, educational attain-
ment and rural/urban residency. We used tests of homogene-
ity to provide statistical evidence of whether effects varied 
across strata. All three models incorporated respondent-level 
sampling weights to account for individual survey sampling 
designs. Per DHS guidelines, we applied the de-normali-
zation of standard weights approach described in the DHS 
Sampling and Household Listing Manual (ICF International, 
2012) to calculate an appropriate sampling weight for each 
observation in the analyses, using information on the number 
of women aged 15–49 years in each survey-year, available 
from the Population Division of the United Nations (Depart-
ment for Economic and Social Affairs, 2013). We also esti-
mated robust standard errors to account for clustering at the 
country level. We performed all analyses using Stata version 
15 (StataCorp, 2016). Study data and code are available in 
the interest of reproducibility.

For sensitivity analyses, we first reported unweighted 
estimates to examine whether our results were sensitive to 
the inclusion of sampling weights. Second, we estimated 
the effect of the policy reform using a logistic regression 
model, with using post-estimation to estimate comparable 
marginal effects on the risk difference scale. Third, we exam-
ined whether the association between abortion reform and 
neonatal mortality varied by timing of exposure. We modi-
fied the exposure definition to include the estimated time of 
conception since births occurring after July 2014 may have 
been unaffected by the reform while in utero. Fourth, we 
added lead and lagged effect to examine whether there were 
delayed or persistent effects of the policy reform, as well as 
whether associations were observed prior to the implementa-
tion of the abortion reform.

Results

Table 1 shows the distribution of individual, household, 
and country level characteristics for treated and control 
countries prior to the implementation of the abortion law 
reform in Mozambique in 2014.

In the pre-intervention period, the rate of neonatal mor-
tality was 28.7 per 1,000 live births. Trends in neonatal 
mortality in treated and control countries were stable in 
the pre-intervention period, with an increase in neonatal 
mortality in Mozambique after the abortion legal reform 
(Fig. 1). Supplementary Fig. 2 shows similar pre-interven-
tion trends in neonatal mortality for treated and control 
countries.

Table 2 provides estimates of the effect of the abortion 
legal reform on the probability of neonatal death. In the fully 
adjusted model (Model 3), the reform was associated with 
an additional 5.6 (95% Confidence Interval (CI) = 1.3, 9.9) 
neonatal deaths per 1,000 live births. Figure 2 shows the 
differential association between abortion legal reform and 
neonatal mortality by household SES, educational attain-
ment and rural/urban residence (Supplementary Table 2).

Results from sensitivity analyses are shown in Supple-
mentary Table 3. The effects of abortion legal reform on 
neonatal mortality were relatively robust. When logistic 
models were used, the reform was associated with a com-
parable increase in neonatal mortality of 6.8 (95% CI = 2.2, 
11.4) deaths per 1,000 live births (Model A). The associa-
tion between the reform and neonatal mortality was similar 
in unweighted and weighted models, with unweighted esti-
mates showing an additional 5.8 (95% CI = 2.2, 9.3) neonatal 
deaths per 1,000 live births (Model B). When we varied 
the timing of exposure to include time of conception, the 
reform was associated with an increase of 6.4 (95% CI = 3.8, 
9.0) neonatal deaths per 1,000 live births (Model C). In the 
analysis of dynamic effects, the reform was associated with 
lagged effects on neonatal mortality, however, the lead 
effects were closer to the null (Model D).

Discussion

We used samples of 467 303 live births in 17 LMICs 
recorded in DHS/MICS surveys between 2004 and 2018 to 
evaluate the effect of abortion legal reform in Mozambique 
on neonatal mortality. Our analyses suggest that abortion 
legal reform was associated with an additional 5.6 (95% 
CI = 1.3, 9.9) neonatal deaths per 1,000 live births, and 
that the reform had an adverse impact specifically among 
socially disadvantaged groups. These findings were robust 
to alternative model specifications.
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Policies legalizing abortion are expected to increase 
access to safe abortion, decrease unintended pregnancies 
and ultimately improve maternal and neonatal outcomes 
(Kantorová, 2020; Miller et al., 1988). Nonetheless, evi-
dence on the relationship between abortion legalization 
and neonatal outcomes is mixed. Studies have reported 
reductions in neonatal mortality and improvements in 
birth outcomes such as birthweight following abortion 
legalization in Romania Oregon and New York State (Lan-
ham et al., 1974; Mitrut & Wolff, 2011; Quick, 1978). 
In contrast, an effect of abortion legalization on neonatal 

outcomes was not detected in other studies, including 
evaluations of reforms in Nepal and Uruguay (Antón 
et al., 2018; Valente, 2017). Our results indicate that due 
to the delay in implementation, abortion legal reform in 
Mozambique may be associated with an initial increase in 
neonatal mortality.

Although reforms to legalize abortion are intended to 
improve access, ineffective implementation and enforce-
ment may result in unintended consequences (Oberman, 
2021). Abortion legislation that fails to reflect and antici-
pate how liberalized grounds for abortion will be established 

Table 1  Distribution of sample characteristics for treated and control countries pre-intervention (2004–2013)

SD Standard deviation
a Control countries are Benin, Burundi, Cameroon, Gambia, Guinea, Ghana, Liberia, Madagascar, Malawi, Mali, Nigeria, Rwanda, Tanzania, 
Uganda, Zambia, Zimbabwe

N = 347,802 livebirths

Treated (Mozambique) Controla

Mean (SD) neonatal mortality 0.021 (0.14) 0.029 (0.17)
Individual-level and household-level and covariates
Mean (SD) number of children alive in the household 3.4 (1.9) 3.5 (2.1)
Mean (SD) mother’s education (years) 3.8 (4.0) 4.1 (4.3)
Mean (SD) mother’s age (years) at birth 26.2 (7.0) 27.0 (6.8)
Educational attainment
No schooling 5,304 (22.0%) 124,710 (38.9%)
Primary 13,422 (56.0%) 124,732 (39.0%)
Secondary+ 5,265 (22.0%) 70,794 (22.1%)
Residence
Rural 17,581 (63.8%) 235,895 (73.7%)
Urban 9,970 (36.2%) 84,356 (26.3%)
Wealth Index
Poorest 10,184 (37.0%) 87,301 (27.3%)
Second 5,963 (21.6%) 64,066 (20.0%)
Middle 4 ,446 (16.1%) 62,949 (19.7%)
Fourth 4,407 (16.0%) 60,081 (18.8%)
Wealthiest 2,551 (9.3%) 45,765 (14.3%)
Marital Status
Single 870 (5.2%) 11,398 (3.8%)
Married/common law 12,761 (76.5%) 266,080 (89.7%)
Divorced/Separated/Widowed 3,059 (18.3%) 19,035 (6.4%)
Type of Birth
Singleton 26,549 (96.4%) 308,754 (96.4%)
Twin/Triplet 1002 (3.6%) 11,497 (3.6%)
Birth Interval
>=24months 26,041 (94.5%) 272,711 (85.2%)
< 24months 1510 (5.5%) 47,540 (14.8%)
Country-level and covariates
Mean (SD) GDP per capita, PPP (constant 2017 international $) 1061 (110) 2734 (1357)
Mean (SD) government health expenditure per capita, PPP (current international $) 14.8 (4.7) 26.8 (13.9)
Mean (SD) labour force participation rate, female (% of female population ages 15 + years) 82.2 (2.4) 68.0 (11.1)
Mean (SD) total health expenditure per capita, PPP (constant 2017 international $) 55.4 (20.5) 123.1 (46.5)
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may deter medical practitioners from promptly delivering 
care to eligible women (Dickens et al., 2007). Several recent 
decisions of international human rights courts address gov-
ernmental duties regarding implementation of abortion laws 
including prompt access to safe and quality abortion care 
(Dickens et al., 2007).

The quasi-legal status of abortion in Mozambique prior 
to the abortion reform made abortion partially accessible 
through designated public hospitals under the discretion of 
hospital directors (Agadjanian, 1998; Gallo et al., 2004). 
However, following the 2014 abortion reform, poor imple-
mentation, including a delay in disseminating clear guide-
lines and expanding safe abortion services may have initially 
reduced access to safe abortion and led to an increase in 
neonatal death. Comprehensive abortion care, clinical stand-
ards and guidelines for health facilities and providers were 
disseminated only at the end of 2017. Services only started 
to be rolled out slowly across the country thereafter in 2018 
(Rosário & Gianella, 2019). For example, in Tete province, 
the third most populous province, services were initiated 
in 6 of 15 districts in 2019, are currently only provided in 
approximately half of districts. Services are also generally 
still only provided in district hospitals and not in rural health 
facilities (Rosário & Gianella, 2019).

In a study describing abortion procedures and exploring 
factors influencing the abortion decision-making process 
among young women who had undergone induced abortion 
in Mozambique following legal reform, none of the partici-
pants had followed a legal procedure to obtain abortion and 
half had received abortion outside of health facilities (Fred-
erico et al., 2020). Women cited lack of knowledge about 

Fig. 1  Trends in neonatal mortality over the entire study period for 
Mozambique and control countries

Table 2  Effect of abortion legal 
reform in Mozambique on the 
number of neonatal deaths per 
1,000 live births

a LCL and UCL indicate lower and upper limits of the 95% confidence interval, respectively
b Reference categories for categorical variables are no schooling, urban (vs. rural) residence, the 1st (low-
est) wealth quintile, maternal age (20–34 years), and singleton (vs. twin/triplet), >=24 month (vs. <24 
month) birth interval

Model 1 Model 2 Model 3

Est LCLa UCL Est LCL UCL Est LCL UCL

Abortion legal reform 9.6 7.0 12.3 5.5 2.9 8.3 5.6 1.3 9.9

Individual and household-level covariatesb

Primary − 1.9 − 3.6 − 0.3 − 1.9 − 3.5 − 0.2
Secondary+ − 13.5 − 16.5 − 10.4 − 13.4 − 16.5 − 10.3
Rural residence 3.9 2.0 5.9 3.4 1.4 5.3
2nd wealth quintile 1.3 -0.4 3.1 1.3 − 0.4 3.1
3rd wealth quintile 2.5 0.7 4.2 2.3 − 0.6 5.1
4th wealth quintile 1.5 − 1.1 4.2 1.4 − 1.1 4.0
5th quintile (highest) 1.6 − 1.3 4.6 1.6 − 0.2 3.3
Maternal age < 20 − 5.9 − 7.6 − 4.2 − 5.1 − 6.7 − 3.6
Maternal age > = 35 38.7 33.2 44.1 39.1 33.6 44.7
Number of children alive − 11.9 − 13.7 − 10.2 − 12.0 − 13.6 − 10.2
Twin/triplet 124 113 135 126 115 137
Birth interval < 24 months 27.0 22.7 31.2 26.9 22.6 30.0

Country-level covariates
GDP per capita 0.005 − 0.00 0.01
Female labor force participation 0.5 − 0.7 1.7
Government health expenditure − 0.1 − 0.4 0.0
Total health expenditure 0.1 − 0.0 0.1
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the new abortion law and lack of legal abortion services. 
This research highlights the importance of clarifying and 
informing women and providers of their legal entitlements 
and ensuring that abortion services are available in all cir-
cumstances described in the law.

It is possible that other contextual changes in Mozam-
bique that coincided with the abortion legal reform, may 
have contributed to the observed increase in neonatal 
mortality. For example, in 2016, the discovery of illegal 
debt incurred by the Mozambican government triggered a 
period of fiscal and monetary instability and the withdrawal 
of external aid, including to the health sector, that forced 
the government to reduce public spending severely and led 
to huge cuts in public services including health services, 
and consequently may have contributed to reduced service 
access and quality and increased adverse health outcomes 
including NMR (Costs And Consequences of the Hidden 
Debt Scandal of Mozambique, 2021).

Furthermore, our analyses showed heterogeneity in the 
effect of abortion legal reform on neonatal mortality in 
Mozambique. Socially disadvantaged women, including 
those in households with fewer assets, residing in rural areas 

and who did not complete secondary school, experienced 
poorer neonatal outcomes following abortion legal reform, 
whereas there was no effect of the reform among their less 
disadvantaged counterparts. Some studies have examined 
how abortion legalization affected socioeconomic groups 
differentially (Frederico et al., 2020; Grossman & Jacobow-
itz, 1981; Joyce, 1987). Following the abortion legal reform 
in Mozambique, Frederico et al. (Frederico et al., 2020) 
reported that only people with a certain level of education, 
income and a sufficiently large social network could access 
legal and safe abortion procedures. It is possible that the 
reform further worsened the existing inequities in maternal 
and newborn health through unequal access to safe abortion 
services for disadvantaged women and girls.

There may be a differential effect of the reform based on 
country regions (Northern, Central, and Southern) and reli-
gious affiliation. The importance and implication of religion 
may differ across different segments of the society. Some 
studies have emphasized the association between women’s 
autonomy and religious affiliation in Mozambique (V. Agad-
janian & Yabiku, 2015; Daca, Sebastian, Arnaldo, & et al., 

Fig. 2  Forest plot showing 
heterogeneity in the effect 
of abortion legal reform in 
Mozambique on neonatal mor-
tality among subgroups
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2020). However, we lacked data by province, and we were 
unable to compare effect across regions.

There were limitations to our study. First, our study 
period does not capture the period after clinical guidelines 
and standards for professionals and health facilities were 
widely accessible. Longer-term impacts of the abortion 
reform on sexual and reproductive health outcomes warrants 
further investigation, as we would expect to see improve-
ments in access to safe abortion services only after the 
introduction of guidelines and training that began in 2018. 
Second, there is the potential for unmeasured confounding. 
While the DD design accounts for “fixed” (non time-vary-
ing) differences across countries, as well as shared tempo-
ral trends in the outcome, and allows us to disentangle the 
impact of the intervention from other confounding factors, 
we also accounted for individual and household character-
istics, controlled for potential confounding by country-level 
covariates. Nonetheless, there may have been other unmeas-
ured changes, including other policy changes, that coincided 
with the timing of the abortion reform in Mozambique and 
influenced our outcomes of interest. Third, measurement of 
neonatal mortality is subject to underreporting or misclas-
sification since it depends on maternal recall. This may bias 
our estimates if such underreporting or misclassification 
were different between treated and control countries. Finally, 
generalisation of our results should be done cautiously, as 
results may vary for countries with different political, cul-
tural, religious, and sociodemographic contexts vis-à-vis 
Mozambique.

While acknowledging the limitations in this study, our 
analyses suggest that abortion reform in Mozambique was 
associated with an increase in neonatal mortality, particu-
larly for socially disadvantaged women. This may be due to 
the delay in provision of clear guidelines and implementa-
tion of safe abortion services. Abortion legalization alone 
may be insufficient for substantial change in abortion access 
and health outcomes without effective implementation and 
enforcement. A longer follow up is needed to assess if the 
immediate adverse effect of the reform was later reversed. 
Further research is also needed to understand how con-
straints to implementation and enforcement of abortion 
reforms affect access to abortion services.
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