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Abstract

Prior to pregnancy, the preconception period is perti-
nent to optimising the health of women and their partners
in respect to biomedical, behavioural, and social factors to
reduce their impact on maternal, neonatal, and child health
outcomes. In Low and Middle-Income Countries (LMICs), this
is particularly crucial where women and girls are most vul-
nerable to these risk factors that lead to adverse pregnancy
outcomes. With the rising importance of preconception care
in LMICs, this review summarises current evidence on di-
rect and indirect intervention approaches to preconception
spanning biomedical, behavioural, and social factors. Direct
intervention approaches focus on health issues such as infec-
tions, chronic disease, mental health, and substance abuse,
whilst indirect interventions address social factors, such as
gender inequality, that influence preconception health and
accessing care. Despite this, significant gaps remain to be
addressed for preconception care in LMICs, particularly for
male preconception care and involvement of male partners
in reproductive/preconception health and mental health in-
terventions for reproductive-aged women. To strengthen the
delivery of preconception care in LMICs, sustainable and col-
lective efforts by all relevant stakeholders are important to
ensure preconception care interventions are not fragmented
and the most vulnerable women are reached.

Introduction

The preconception period is a critical time for the implemen-
tation of health interventions to support maternal and neonatal
health outcomes [1,2]. Capturing the period before pregnancy,
maternal and paternal preconception health has the potential
to positively or detrimentally affect maternal health, pregnan-
cy outcomes, and future offspring health [3,4]. Preconception
health broadly captures an individual’s health and wellbeing
that contributes to reproductive outcomes, such as chronic
diseases, infectious diseases, and lifestyle factors including nu-
trition and physical activity to reproductive health, including
gamete quality and the subsequent health of the offspring [5].
In addition, lifestyle factors and health behaviours during the
preconception period have been suggested as a critical preven-
tive measure towards alleviating congenital anomalies, for ex-
ample, through the promotion of folate supplementation prior
to pregnancy [4,6].
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Preconception care includes any interventions and programs
that aim to optimise health before pregnancy occurs to improve
maternal and child health outcomes, including alleviating risks
associated with biomedical, behavioural, and social factors [1].
Following a World Health Organization (WHQ) assembly of ex-
perts in 2011, the importance of preconception care as a pre-
ventive strategy to support positive maternal and child health
has gained traction [7]. Additionally, this consortium of experts
provided a number of recommendations for what preconcep-
tion care should entail. Therefore, preconception care includes
the use of reproductive planning supported by contraception,
screening, and management of health and social risks, which
contribute to pregnancy outcomes, education, and promotion,
including preconception care counselling, and vaccination and
nutrition supplementation [7].

Factors typically considered in preconception care include
modifiable factors, such as nutrition, physical activity, alcohol
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and substance use, and the treatment and management of
existing conditions, including infectious and chronic diseases.
Recognising the contribution of the social environment to preg-
nancy health, preconception care may also target broader social
factors such as domestic and gender-based violence and educa-
tional opportunities. Previous evidence has demonstrated that
earlier care results in better health outcomes for the mother
and offspring [3]. Reflective of this is the recommendation to
recognise and implement preconception care and interventions
up to a year before trying to conceive of allowing for behaviour
change and recognition of broader scopes of preconception
care, such as the provision of contraceptives to adolescents [8].

Preconception care can be implemented across educational,
community, and health settings and involve various facilitators
such as community health workers, peer educators, school fac-
ulty, community and religious leaders, and health professionals
[9]. The most appropriate interventions are dependent on the
desired outcome, whether a woman wants to avoid pregnan-
cy or initiate unprotected sexual intercourse to achieve preg-
nancy [10]. For example, preconception care for adolescents
may include comprehensive sex education, including educa-
tion on contraception and access to delay pregnancy [11,12].
In line with this, preconception care should employ a lifecycle
approach involving a continuum of care, adapting care appro-
priately to an individual’s life stage and reproductive planning
goal [13,14].

Globally, the majority of pregnancies occur in Low- and Mid-
dle-Income Countries (LMICs), and these settings often have
a higher prevalence of risk factors compared to High-Income
Countries (HIC) that can affect maternal health and pregnancy
outcomes such as malnutrition [15]. Lifestyle factors, the exis-
tence and management of comorbidities, structural obstacles
in accessing health care, and gender inequality all contribute to
high maternal mortality rates in these settings [16]. While there
has been a decrease in maternal mortality by 38% in 2017 since
the launch of Millennium Development Goals in 2000 [17], in-
vestment in interventions and programs that support the health
of all genders before pregnancy is essential to alleviate risk fac-
tors that occur across biomedical, behavioural and social do-
mains.

In LMICs, an estimated 21 million girls become pregnant each
year, with 777,000 births to adolescent girls below 15 years of
age [18,19]. While pregnancy and birth rates vary by region, for
example, the highest adolescent pregnancy rates are found in
Sub-Sahara Africa; adolescent pregnancy poses a greater health
risk than other women of reproductive age [20]. Adolescent
pregnancy provides an additional high-risk context due to a
number of physiological and social factors, such as underde-
veloped reproductive system (e.g. incomplete pelvic develop-
ment) and child marriage practices that endure in some cultures
[21,22]. In addition, adolescent pregnancy is associated with in-
creased risks of poor maternal outcomes such as hypertension
disorders and anaemia and poor neonatal outcomes, including
preterm births and neonatal mortality [23,24]. Preconception
care has been suggested as particularly relevant to adolescent
girls [25], in part to buffer against the poor outcomes associated
with adolescent pregnancy while also recognising adolescence
as a key period for establishing healthy behaviours.

Currently, the uptake of preconception care amongst wom-
en and couples is low, especially in LMICs [26-28]. A number
of determinants specific to LMICs have been identified that act
as barriers to accessing and implementing preconception care

[27]. Determinants included lack of awareness and misconcep-
tions of preconception care, accessibility of preconception care
influenced by financial constraints and geographical location,
and level of education, which are important factors to consider
when developing preconception care interventions [27].

There have been a number of systematic reviews synthesis-
ing the evidence of preconception care interventions across
LMICs, including nutritional interventions and adolescent
pregnancy interventions [6,9,12,29-33]. This review sought to
summarise the current literature and intervention approaches
to preconception care spanning biomedical, behavioural, and
social factors. We focus on interventions that directly influence
preconception health and acknowledge interventions that can
challenge gender inequality that exasperates the challenges of
achieving optimal preconception health and accessing care.

Direct health sectoral interventions
Delaying age of first pregnancy

There is substantial evidence on the need to delay pregnancy
after adolescence to counter the higher risks associated with
adolescent pregnancy [34]. Delaying pregnancy in adolescence
ensures that a woman’s body has matured appropriately to
carry a pregnancy and deliver a child while also providing her
with greater educational and future employment opportuni-
ties. Adolescent pregnancy has been associated with greater
risk for the mother and offspring, including increased mater-
nal and neonatal mortality, delivery-related complications, and
small-for-gestational-age [23,35,36]. A number of risk factors
for adolescent pregnancy have been identified which may be
targeted in interventions, including limited education, low so-
cioeconomic status, inaccessibility and low use of contracep-
tion, and early marriage [37]. Increasing access, consistent
use, and knowledge of contraception, including condoms, is a
key strategy for delaying adolescent pregnancy [38]. However,
a number of barriers exist in accessing contraceptives, espe-
cially for unmarried adolescents in LMICs [39]. One systematic
review, including seven qualitative studies in LMICs, identified
hormonal methods, such as the oral contraceptive pill and long-
acting reversible contraceptives, were underutilised due to lack
of knowledge, accessibility, and fears around side effects [40].
While condoms were seen to be more available, there were still
a number of constraints in accessing and using condoms, espe-
cially concerning the association of condoms with promiscuity
and male control [40].

Several systematic reviews have synthesised the evidence of
educational interventions on unplanned adolescent pregnancy
and related outcomes such as knowledge of pregnancy preven-
tion [25,33,41,42], with only one of these systematic reviews
restricted to interventions in LMICs [33]. Dean and colleagues
found only one study from Chile that demonstrated an effect on
preventing adolescent pregnancy [25], where secondary school
girls randomly assigned to an abstinence-based sex education
program had reduced pregnancy rates compared to the control
group [43]. While this program was promoted as an abstinence-
based intervention, the curriculum utilised skill-building activi-
ties encouraged in comprehensive sex education and included
a unit on contraceptive methods, though this was merely men-
tioned and not encouraged, unlike abstinence [43]. More re-
cently, incorporating content on gender and power in sexuality
education effectively reduces unintended pregnancy and STls
[41]. While the results from this review demonstrated that pro-
grams that included gender or power were more effective in
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reducing pregnancy rates, very few interventions were based
in LMIC settings. Two studies were included in this systematic
review set in LMICs that significantly reduced childrearing [44]
and pregnancy [45]. The first intervention incorporated a non-
government-directed HIV information campaign and saw a 28%
decrease in the prevalence of childbearing [44]. A more recent
systematic review [33] demonstrated that educational inter-
ventions significantly improved the uptake of contraceptive use
(RR=1.71, 95% ClI=1.42-2.05), though these interventions did
not significantly impact the risk of unintended pregnancy.

Birth spacing/inter-pregnancy intervals

In addition to delaying the age of onset for the first preg-
nancy, ensuring adequate spacing between pregnancies is an
important component of preconception care. The WHO has rec-
ommended that the optimal inter-pregnancy spacing between
pregnancies is 18 to 24 months from the previous livebirth,
with a minimum of 24 months to provide an adequate time-
frame for breastfeeding and associated nutritional benefits [25]
[46]. It is evidenced that shorter inter-pregnancy intervals (less
than 12 months) can lead to puerperal endometriosis, anemia,
and premature rupture of the membrane. In comparison, long
inter-pregnancy intervals (more than 60 months) are linked to
perinatal complications such as intrauterine foetal death and
preeclampsia [25]. In addition, both short and long pregnancy
intervals are associated with adverse pregnancy outcomes such
LBW, preterm birth, and small for gestational age [25]. A recent
systematic review from 2021 has identified interventions that
have shown improvements in achieving optimal inter-pregnan-
cy intervals or increasing birth spacing, including the provision
of sexual health education, contraceptives, and the active in-
volvement of male partners in contraceptive decision-making
to improve uptake [33,47].

Nutrition

Globally, LMICs carry a significant burden on the prevalence
of reproductive-aged women, including young women and ado-
lescents, who suffer from stunting, underweight, and micronu-
trient deficiencies, due to sub-optimal diets [48]. It is evidenced
that high iron, iodine, zinc, and vitamins B12 and D deficiency
rates exist among reproductive-aged women in LMICs [48,49].
Nutritional risks among reproductive-aged women in LMICs
may arise from a range of social determinants such as food
accessibility, household income, education attainment, and
political factors [48]. Nutritional risks pose reproductive-aged
women vulnerable to poor maternal and foetal outcomes. Ma-
ternal underweight is associated with an increased risk for pre-
term birth [50]. Stunting, also known as short stature, during
pregnancy leads to an increased risk of adverse maternal health
outcomes including obstetric fistula, obstructed labour and ma-
ternal death, and poor neonatal outcomes such as birth asphyx-
ia and neonatal death [51,50]. Micronutrient deficiencies can
also lead to a broad range of adverse pregnancy outcomes such
as maternal anaemia, low birth weight, and congenital defects
[50]. Key direct interventions for addressing such preconcep-
tion nutritional risk factors in LMICs to minimise adverse mater-
nal and child health outcomes include periconceptional supple-
mentation initiatives, particularly folic acid and iron. This may
be delivered as a concurrent supplementation initiative. Peri-
conceptional iron-folic acid supplementation interventions are
evidenced to improve iron levels and reduce anaemia, which
is associated with risk factors such as Low Birth Weight (LBW)
and may also reduce the occurrence of neural tube defects [33].

Increasing high rates of obesity among reproductive-aged
women in LMICs is also a growing concern. Obesity in pregnancy
is associated with complications including pregnancy-indicted
hypertension, gestational diabetes, preterm birth, miscarriage,
and congenital birth defects [52]. A number of preconception
interventions and programs exist for the management of obe-
sity in the preconception period, including health education,
screening, and management for co-morbidities associated with
obesity such as hypertension and hyper/hypoglycaemia, weight
reduction, nutritional supplementation to reduce neural birth
defects, physical activity and surgical interventions, such as bar-
iatric surgery [52]. Despite this, a systematic review by Opray
and colleagues suggests that the effectiveness of preconception
health interventions remains unclear, with no evidence that any
specific directed or individual preconception intervention or
health program for obesity contributes to improved pregnancy
outcomes [52].

Infectious diseases

Infections contribute greatly to the burden of disease in
LMICs, with HIV, viral hepatitis, and STIs resulting in 2.3 million
deaths annually [53,54]. STls, such as syphilis and chlamydia, can
adversely impact women'’s reproductive health and can result in
a number of consequences when these diseases transmit to the
developing neonate [55,56]. Depending on the stage of syphilis,
this disease can lead to stillbirth and spontaneous abortion, and
for offspring surviving into childhood, children with congenital
syphilis can develop a range of health conditions, including sei-
zures and cerebral infarction [55,57]. Globally, curable STls such
as syphilis, gonorrhoea, chlamydia, and trichomoniasis remain
prevalent, with the prevalence of these infections highest in
LMICs [58,59]. A number of challenges in the prevention and
treatment of STIs remain in these settings, including low health
system resources, stigma associated with these diseases [60],
and interventions and treatment largely employing syndromic
management of STIs, which dismisses the high numbers of as-
ymptomatic cases [61]. Importantly in LMICs, HIV has been the
focus of most STI prevention and intervention, with other STIs
treated as a subset of additional outcomes in these interven-
tions [62]. HIV can be transmitted through sexual intercourse,
needle sharing, and for children, the most common avenue of
infection is vertical transmission [63]. Infection with other STIs
also result in an increased risk of contracting HIV [64-66], and
women who are HIV positive and are infected with gonorrhea
or trichomoniasis during pregnancy have an increased risk of
vertical HIV transmission [67]. WHO recommends routine
screening for HIV and syphilis during pregnancy [68]; however,
recommendations for screening of other STIs during pregnancy
vary across regions [69]. Considering that a large proportion of
pregnancies worldwide are unplanned [70] and that STl screen-
ing during pregnancy is inconsistent or inaccessible, the fact
that screening during the preconception period is relatively low
is unsurprising [71].

Interventions that focus on preventing STIs and HIV that
have been implemented in LMICs successfully include behav-
ioural, healthcare, and educational interventions such as mass
media [29,72,73]. A 2014 systematic review demonstrated that
behavioural or counselling interventions targeting STls can de-
crease STl prevalence by 35% and that overall interventions tar-
geting STls can increase condom use by 26% [29]. A systematic
review investigating interventions targeting STI prevention and
treatment among adolescents in LMICs demonstrated a range
of viable interventions, especially for proximal outcomes such
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as condom use, health service utilisation, and abstinence [73].
Early detection and treatment of STls and consistent manage-
ment of HIV/AIDS through Anti-Retroviral Therapy (ART) can
ensure the woman is in optimal health before conception and
subsequently reduce the maternal and neonatal complications
associated with these diseases [55,56,68]. While educational in-
terventions have been shown to improve condom use and safer
sex practices, the impact of this strategy on STI/HIV prevalence
and incidence remains inconsistent [73,74]. There is promising
evidence for using mass media campaigns to raise awareness
on safer sex practices and mitigate the transmission of STls.

Chronic diseases

Globally, chronic diseases, also referred to as non-commu-
nicable diseases, disproportionately affect LMICs. Of 41 million
deaths attributed to chronic diseases that occur every year,
WHO estimates that LMICs are accountable for 77%, predomi-
nantly due to cardiovascular diseases, cancer, respiratory dis-
eases, and diabetes [75]. It has been noted that the disease
burden in LMICs has shifted from predominantly infectious dis-
eases, nutritional deficiencies, and maternal and child health
disorders to chronic diseases, which is reflected among repro-
ductive-aged women [76,77]. The epidemiological transition
to chronic diseases in LMICs is linked to societal factors (e.g.,
rapid aging populations, increased urbanisation, and migra-
tion out of rural areas, marginalisation of rural communities),
increasing economic development, behavioural factors (e.g.,
smoking, physical activity), diet (changes in food consumption
behaviours), and individual factors (e.g., genetic risk factors, un-
dernutrition, over-nutrition) [77]. Health systems in LMICs face
challenges to provide effective care in the context of the grow-
ing burden of chronic diseases, alongside the existing burden
of infectious diseases due to factors such as sub-optimal care,
access to resources, and health financing constraints [76,77].
This is of particular concern for reproductive-aged women in
LMICs due to the increased risk of adverse maternal and neo-
natal health outcomes associated with chronic diseases during
pregnancy. For example, a study by Wei and colleagues in China
evidenced that women with diabetes mellitus or impaired fast-
ing glucose in preconception were at a greater risk of experienc-
ing adverse pregnancy outcomes such as pre-term birth, macro-
somia, spontaneous abortion, small gestational weight for age,
and perinatal infant death [78].

Preconception care is pivotal for optimising maternal and
neonatal outcomes associated with chronic diseases in preg-
nancy. Jacob and colleagues recommend that preconception
care of chronic illnesses be delivered through utilising opportu-
nities in both clinical and hospital settings and through commu-
nity and home-based interventions, for example, child health
services, immunization, and family planning [79]. China’s dedi-
cated preconception care program, National Free Preconcep-
tion Health Examination Project, is an example of a community-
level based intervention in an LMIC that has delivered care to
over 85% of its population, including in rural areas, with the
provision of pregnancy planning advice, health education, risk
examinations, and medical advice on behavioural modifications
[80]. This section of the review presents direct interventions for
preconception care for chronic diseases in LMICs. However, we
acknowledge that the existing evidence predominantly arises
from the context of HICs.

For preconception care in LMICs, specific types of diseases
should be considered. Diabetes mellitus has significantly in-
creased among reproductive-aged women in recent decades,

thus being more prevalent among pregnant women [81]. In
2013, estimates indicate that over 19 million cases of hyper-
glycaemia in pregnancy were experienced by women in LMICs,
compared to only 2.1 million cases in HICs [81]. Diabetes in
pregnancy can lead to adverse maternal and neonatal out-
comes; therefore, preconception care is pertinent for optimal
glycaemic control. It is estimated that approximately 50% of
women in LMICs with diabetes in pregnancy are undiagnosed
[81]. Preconception care for diabetes includes strategies such
as the provision of screening, assessment, and care to control
blood sugar level (Haemoglobin Alc), counselling regarding
self-management of the disease, and education on modifica-
tion of diet and lifestyle behaviours [30]. A systematic review
has evidenced that preconception care for diabetes mellitus sig-
nificantly reduces the rate of congenital malformations by 70%,
and counselling in combination with glycaemic control reduces
the incidence of perinatal mortality by 69% [30].

Interventions for the preconception care and management
of thyroid dysfunction (hyper/hypofunction of the thyroid
gland) are also important given its prevalence among reproduc-
tive-aged women [82,83]. Hypothyroidism during pregnancy is
associated with adverse maternal health outcomes, such as hy-
pertensive disorders [84], spontaneous abortion and stillbirth
[85,86], and foetal complications, including growth retardation,
congenital anomalies, and neurodevelopment abnormalities
[87]. As described in a review by Okosieme and colleague, pre-
conception management of thyroid should include monitoring
and adjustment of FT4 and TSH levels, adjustment of medica-
tion dosages to target TSH levels, delay of conception until lev-
els are controlled, ensuring treatment adherence, and tailored
conception advice for individual patients [88].

Preconception management for epilepsy, a condition char-
acterised by seizures due to abnormal electrochemistry of the
brain, is also pertinent given the risks maternal seizures have
on foetal development [30]. It is suggested that episodes of sei-
zures may increase for some women during pregnancy. Effec-
tive intervention for addressing epilepsy in pregnancy has been
noted to include preconception counselling to avoid abnormal
foetal development, compared to women who receive no pre-
conception counselling [89]. Preconception care may also in-
clude a review of anti-epileptic drug therapy and the provision
of folic acid to reduce neural tube defects [30].

Hypertension and heart disease are also important to be ad-
dressed in the preconception period due to the elevated risk
of hypertensive disorders in pregnancy such as preeclampsia/
eclampsia and risk of adverse pregnancy outcomes, including
intrauterine growth retardation, spontaneous abortion, foetal
loss, and hemorrhage [90]. It is recommended that preconcep-
tion counselling is provided in conjunction between the consult-
ing obstetrician and cardiologist/s to identify risks factors, such
as comorbidities, obesity, smoking, advanced maternal age,
review of current medications due to hypertension, cardiac dis-
eases, or other comorbidities, and assessment of general physi-
cal health and cardiac function [91,92].

Mental and psychosocial wellbeing

Good mental and psychosocial health is equally as impor-
tant as physical health to adapt to the challenges and demands
of pregnancy. In LMICs, the burden of psychiatric conditions
among reproductive-age women grows for depressive disor-
ders, bipolar, and anxiety [93]. Depression and anxiety are as-
sociated with perinatal outcomes such as miscarriage, uterine
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artery resistance, and antepartum haemorrhage [94]. Women
with bipolar disorder during pregnancy are at greater risk of
unsafe sexual behaviours and alcohol/substance abuse during
manic episodes, leading to unintended pregnancies [30]. Before
pregnancy, poor mental health has also been associated with
mental health outcomes during the postnatal period. Women
who experience depression preconceptionally are at a greater
risk of developing postnatal depression [95]. Postnatal depres-
sion impacts the woman, family unit, and the newborn’s health
[96,97]. Therefore, it is important to ensure appropriate care
and support mechanisms before pregnancy for psychiatric con-
ditions. However, to date, few interventions focus on improving
mental health as a part of preconception care in LMICs. It is also
noted that there is a significant lack of attention by maternal
health programs in LMICs regarding mental health during preg-
nancy and in the postpartum period [98-100]. Some examples
of interventions that have been initiated to improve mental
health outcomes for reproductive-aged women in HICs and
LMICs have included group-counselling, education initiatives
to teach coping skills, and interventions promoting women’s
empowerment [101-103]. Ideally, recommended preconcep-
tion interventions for depression and anxiety include screening
amongst reproductive aged women, preconception counselling
on potential risks, and treatment or medication options to re-
duce adverse pregnancy outcomes and impacts on family, and
referral to appropriate mental health services and interventions
[95]. In respect to bipolar disorder, preconception care should
ideally include counselling with the involvement of women’s re-
spective partner and family. This includes counselling on issues
such as pregnancy planning, risks of relapse with the discon-
tinuation of mood stabilisers during pregnancy, and foetal risks
associated with continuation of prophylaxis and mood stabiliser
medication, particularly for high-risk women [104].

Substance use

In LMICs, reproductive-aged women are particularly vulner-
able to factors that are associated with substance abuse, includ-
ing but not limited to poverty, social isolation, psychological
distress, violence, and abuse [105]. Substance use (such as con-
sumption of alcohol and illicit drug usage) in the preconception
period is associated with a broad range of adverse pregnancy
outcomes. For example, alcohol consumption in the prenatal
period may lead to adverse pregnancy outcomes, including
birth defects and spontaneous abortion [31]. Also, illicit drug us-
age (such as cocaine, heroin, and marijuana) is associated with
adverse pregnancy outcomes such as infant mortality, LBW, and
infant withdrawal [31]. Substance abuse in the preconception
period is common among women with unintended, unplanned,
or mistimed pregnancies [106]. Preconception counseling is
a key intervention for addressing alcohol consumption in the
preconception period. A recent systematic review by Reid and
colleagues predominantly based on HICs interventions, but in-
cluding one in South Africa, has shown the success of precon-
ception counselling interventions that incorporate motivational
interviewing for changing alcohol-related consumption behav-
iour, and/or counselling and education on contraceptive use to
reduce the impacts of alcohol exposure during pregnancy [107].
Potential interventions for addressing illicit drug usage in the
preconception period include identification of at-risk individ-
ual women or couples, education on the potential pregnancy
impacts associated with illicit drug usage and contraceptive
options until drug usage has ended, as well as referral to spe-
cialised drug intervention programs [31].

Male preconception care

Predominantly, preconception care efforts worldwide are di-
rected toward reproductive-aged women and girls, with little
focus on preconception care for males [108]. Typically, as evi-
denced throughout this review, preconception care is directed
toward interventions that focus on addressing risks associated
with women’s sexual and reproductive health that can result
in adverse maternal and neonatal health outcomes. However,
men play an equally important role in contributing to maternal
and child health outcomes. This includes but is not limited to
pre-existing medical conditions, medication usage, family his-
tory and genetic risks, use of alcohol and illicit drugs, as well as
physical and mental health [108]. For example, it is evidenced
that men with comorbidities, including chronic and infectious
diseases, are at risk of reduced sperm quality [108]. Regarding
interventions for preconception care targeting men, there is a
lack of evidence that exists in the context of LMICs. Interven-
tions in LMICs have mostly focused on the involvement of men
in interventions focused on contraceptive use/decision making
[33,109,110] and prevention and management of diseases such
as HIV and STIs [111]. From the perspective of HICs, suggested
strategies to improve and implement preconception care for
men into primary care services. It is also noted that women’s
healthcare professionals should also play an active role in edu-
cating and encouraging male partners to access healthcare ser-
vices for preconception care [108,112].

Addressing social factors that influence preconception
health/In-direct health sectorial interventions

Social and cultural factors can exasperate the barriers to ac-
cessing preconception care and achieving optimal health before
pregnancy, which can further impact maternal and child health
outcomes [7]. Gender is one barrier to accessing care and
adopting appropriate health behaviours prior to conception,
with different challenges present for girls and women and boys
and men [7]. In LMICs, girls and women face a myriad of social
challenges that dictate their preconception health including,
but not limited to, child marriage, female genital mutilation/
cutting, gender-based violence, sexual coercion and rape, and
structural barriers such as educational attainment, employment
opportunities, and consequences of poverty [7].

Interventions aimed at reducing these factors, and improving
gender equality more broadly, have the potential for enhancing
preconception care [7]. In respect to child marriage, interven-
tions for reducing the likelihood of early marriages have in-
cluded delivery of community-based education programmes to
girls, boys, their families, and the broader community on areas
such as but not limited to sexuality education, addressing gen-
der-based norms, sexual and reproductive health and rights, life
skills, consequences of child marriage, and benefits of delaying
pregnancy [113,114]. Similar community-based interventions
involving both female and male partners are effective for delay-
ing pregnancies in adolescents [32]. In addition, interventions
include delivering educational information via social and mass
media platforms[113]. In conjunction, such strategies have ef-
fectively provided education regarding the importance of girls
and adolescents remaining in school for educational attainment
and employment and associated benefits, such as economic
gain [113,114]. Evidence-based strategies for addressing gen-
der-based violence pre-pregnancy includes sexuality education
to change harm gender-norms associated with tolerance and
perpetuation of violent behaviours, combined economic em-
powerment and life-skills training interventions for girls and
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women, intervention targeting harmful alcohol use, and health-
care service provision and psychological support for violence/
rape survivors [7]. To address female genital mutilation/cutting,
preventative strategies include discussing/discouraging prac-
tice-seeking with girls, their families, and/or partner, screening
for female genital mutilation/cutting, and any potential com-
plications that may implicate sexual intercourse, infertility, or
birth [7]. In circumstances where female genital mutilation/cut-
ting has occurred, strategies include provision of information
to women and couples regarding complications, and how to
access relevant treatment to reduce risks associated with child-
birth [7].

Way forward

To strengthen and deliver better preconception care for
women and girls in LMICs, there is a need for more efforts to ad-
dress the current gaps in evidence to provide effective precon-
ception care. One important area to be addressed is increasing
male preconception care and inclusion of males in reproduc-
tive and preconception health programmes and interventions
to address determinants, such as gender equality, that impact
preconception care and maternal health and child health out-
comes. Another crucial area in LMICs that requires attention is
research and efforts to expand effective, evidenced-based inter-
ventions addressing mental health in the preconception period.

Delivering preconception care in LMICs also faces many
challenges to implementing a full-scaled preconception care
intervention to all reproductive-aged women and their part-
ners due to barriers such as affordability, existing constraints on
resources, coverage of prenatal care, and availability of skilled
workforce [115,116]. However, one strategy to address barriers
to preconception is expanding upon existing programme struc-
tures [115,116]. For example, maternal and child healthcare
structures and programmes, can be expanded to deliver precon-
ception interventions to targeted populations in the continuum
of care, such as for counselling, education, screening, referrals,
and treatment [116]. Preconception care may also overlap and
be implemented in other existing health programmes or proj-
ects, for example, those targeted to children and adolescents
[116]. Such interventions or programmes also need pragmatic
oversight regarding planning, financing, implementation, moni-
toring, and evaluation [115,116].

Overall, this review has highlighted a significant range of
direct and indirect interventions and strategies that can be
implemented to address health and social determinants of
preconception health for reproductive-aged women and their
partners in LMICs to improve maternal and child health out-
comes. It is important to recognise that different LMICs deliver
preconception care at different stages and face different socio-
cultural and economic contextual challenges [116]. Therefore,
sustainable and collective efforts are required between all
stakeholders (e.g., individuals, ministries of health, national
governments, the broader community, WHO, and other inter-
national partners) [115,116]. This is pivotal, firstly, to ensure the
most vulnerable women and girls who would benefit most from
preconception care are not missed by fragmented and siloed
preconception care interventions; secondly, in the continued
path to expanding preconception care to all reproductive-aged
women and couples in the context of LMICs.

10.

11.

12.

13.

14.

15.

16.

17.

References

Johnson K, Posner SF, Biermann J, et al. Recommendations to
improve preconception health and Health Care-United States:
report of the CDC/ATSDR preconception care work group and
the select panel on preconception care. Morbidity and Mortality
Weekly Report: Recommendations and Reports. 2006; 55: 1-CE-
4,

Moos M-K. From Concept to Practice: Reflections on the Precon-
ception Health Agenda. Journal of Women’s Health. 2010; 19:
561-567.

Dean SV, Imam AM, Lassi ZS, et al. Systematic review of precon-
ception risks and interventions. Pakistan: Division of Women
and Child Health, Aga Khan University. 2013.

Stephenson J, Heslehurst N, Hall J, et al. Before the beginning:
Nutrition and lifestyle in the preconception period and its im-
portance for future health. The Lancet. 2018.

Fleming TP, Watkins AJ, Velazquez MA, et al. Origins of lifetime
health around the time of conception: causes and consequen-
ces. The Lancet. 2018; 391: 1842-1852.

De-Regil LM, Pefia-Rosas JP, Fernandez-Gaxiola AC, et al. Effects
and safety of periconceptional oral folate supplementation for
preventing birth defects. Cochrane database of systematic re-
views. 2015.

World Health Organization. Meeting to develop a global consen-
sus on preconception care to reduce maternal and childhood
mortality and morbidity. In. Geneva: World Health Organisation.
2013.

Dean S, Rudan |, Althabe F, et al. Setting research priorities
for preconception care in low- and middle-income countries:
Aiming to reduce maternal and child mortality and morbidity.
PLoS Med. 2013; 10: e1001508-e1001508.

Lassi ZS, Dean SV, Mallick D, et al. Preconception care: delivery
strategies and packages for care. Reprod Health. 2014; 11 Suppl
3:57-57.

Barker M, Dombrowski SU, Colbourn T, et al. Intervention strate-
gies to improve nutrition and health behaviours before concep-
tion. The Lancet. 2018; 391: 1853-1864.

Christiansen CS, Gibbs S, Chandra-Mouli V. Preventing early
pregnancy and pregnancy-related mortality and morbidity in
adolescents in developing countries: The place of interventions
in the prepregnancy period. Journal of pregnancy. 2013; 2013.

Salam RA, Faqgqgah A, Sajjad N, et al. Improving adolescent sexual
and reproductive health: A systematic review of potential inter-
ventions. Journal of adolescent health. 2016; 59: S11-528.

Kerber KJ, de Graft-Johnson JE, Bhutta ZA, et al. Continuum of
care for maternal, newborn, and child health: from slogan to
service delivery. The Lancet. 2007; 370: 1358-1369.

Kikuchi K, Okawa S, Zamawe COF, et al. Effectiveness of Conti-
nuum of Care-Linking Pre-Pregnancy Care and Pregnancy Care
to Improve Neonatal and Perinatal Mortality: A Systematic Re-
view and Meta-Analysis. PLoS One. 2016; 11: e0164965.

Goldenberg RL, McClure EM, Saleem S. Improving pregnancy
outcomes in low-and middle-income countries. Reproductive
health. 2018; 15: 7-14.

Howell EA. Reducing disparities in severe maternal morbidity
and mortality. Clinical obstetrics and gynecology. 2018; 61: 387.

World Health Organization, UNICEF. UNFPA, World Bank Group
and the United Nations Population Division. Maternal mortality:
Levels and trends 2000 to 2017. Geneva. 2019; 2019.

www.jpublichealth.org

06



Epidemiology
& Puhlic Health

% s eubitc Heaitn

Epidemiology & Public Health

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

UNFPA. Girlhood, not motherhood: Preventing adolescent preg-
nancy. In. New York: UNFPA. 2015

Darroch JE, Woog V, Bankole A, et al. Adding it up: costs and be-
nefits of meeting the contraceptive needs of adolescents. 2016.

Blanc AK, Winfrey W, Ross J. New findings for maternal mortali-
ty age patterns: Aggregated results for 38 countries. PLoS One.
2013; 8: e59864.

Chandra-Mouli V, Camacho AV, Michaud P-A. WHO guidelines
on preventing early pregnancy and poor reproductive outcomes
among adolescents in developing countries. Journal of adoles-
cent health. 2013; 52: 517-522.

Vogel JP, Pileggi-Castro C, Chandra-Mouli V, et al. Millennium
Development Goal 5 and adolescents: looking back, moving
forward. Archives of Disease in childhood. 2015; 100: S43-547.

Ganchimeg T, Ota E, Morisaki N et al. Pregnancy and childbirth
outcomes among adolescent mothers: A World Health Orga-
nization multicountry study. BJOG: An International Journal of
Obstetrics & Gynaecology. 2014; 121: 40-48.

Grgnvik T, Fossgard Sandgy |. Complications associated with
adolescent childbearing in Sub-Saharan Africa: A systematic lite-
rature review and meta-analysis. PLoS One. 2018; 13: e0204327.

Dean SV, Lassi ZS, Imam AM, et al. Preconception care: promo-
ting reproductive planning. Reprod Health. 2014; 11 Suppl 3: S2-
S2.

Ware LJ, Prioreschi A, Bosire E, et al. Environmental, Social, and
Structural Constraints for Health Behavior: Perceptions of Young
Urban Black Women During the Preconception Period-A Heal-
thy Life Trajectories Initiative. Journal of Nutrition Education and
Behavior. 2019; 51: 946-957.

Okemo JK, Kamya D, Mwaniki AM, et al. Determinants of pre-
conception care among pregnant women in an urban and a rural
health facility in Kenya: A qualitative study. BMC Pregnancy Chil-
dbirth. 2021; 21.

Tekalign T, Lemma T, Silesh M, et al. Mothers’ utilization and
associated factors of preconception care in Africa, a systema-
tic review and meta-analysis. PLoS One. 2021; 16: e0254935-
e0254935.

Lassi ZS, Imam AM, Dean SV, et al. Preconception care: Preven-
ting and treating infections. Reprod Health. 2014; 11 Suppl 3:
S4-S4.

Lassi ZS, Imam AM, Dean SV, et al. Preconception care: Screening
and management of chronic disease and promoting psychologi-
cal health. Reprod Health. 2014; 11 Suppl 3: S5-S5.

Lassi ZS, Imam AM, Dean SV, et al. Preconception care: Caffeine,
smoking, alcohol, drugs and other environmental chemical/ra-
diation exposure. Reprod Health. 2014; 11 Suppl 3: S6-S6.

Sarkar A, Chandra-Mouli V, Jain K, et al. Community based re-
productive health interventions for young married couples in
resource-constrained settings: A systematic review. BMC Public
Health. 2015; 15: 1037.

Lassi ZS, Kedzior SGE, Tarig W et al. Effects of preconception care
and periconception interventions on maternal nutritional status
and birth outcomes in low- and middle-income countries: A sys-
tematic review. Campbell Systematic Reviews. 2021; 17: e1156.

Sawhill IV. What Can Be Done to Reduce Teen Pregnancy and
Out-of-Wedlock Births?: Welfare Reform & Beyond Initiative,
Brookings Institution Washington, DC, USA. 2001.

Haldre K, Rahu K, Karro H, et al. Is a poor pregnancy outcome
related to young maternal age? A study of teenagers in Estonia

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

during the period of major socio-economic changes (from 1992
to 2002). European Journal of Obstetrics & Gynecology and Re-
productive Biology. 2007; 131: 45-51.

World Health Organization. Adolescent Pregnancy: Unmet nee-
ds and undone deeds. In. Geneva, Switzerland: WHO. 2007

Pradhan R, Wynter K, Fisher J. Factors associated with preg-
nancy among adolescents in low-income and lower middle-in-
come countries: A systematic review. Journal of Epidemiology
and Community Health. 2015; 69: 918-924.

World Health Organization. WHO guidelines on preventing early
pregnancy and poor reproductive health outcomes among ado-
lescents in developing countries: World Health Organization.
2011.

Chandra-Mouli V, McCarraher DR, Phillips SJ, et al. Contracep-
tion for adolescents in low and middle income countries: needs,
barriers, and access. Reprod Health. 2014; 11: 1-8.

Williamson LM, Parkes A, Wight D, et al. Limits to modern con-
traceptive use among young women in developing countries: a
systematic review of qualitative research. Reprod Health. 2009;
6:1-12.

Haberland NA. The Case for Addressing Gender and Power in
Sexuality And HIV Education: A Comprehensive Review of Eva-
luation Studies. International Perspectives on Sexual and Repro-
ductive Health. 2015; 41: 31-42.

Oringanje C, Meremikwu MM, Eko H, et al. Interventions for
preventing unintended pregnancies among adolescents. The
Cochrane database of systematic reviews. 2016; 2: Cd005215.

Cabezon C, Vigil P, Rojas |, et al. Adolescent pregnancy preven-
tion: An abstinence-centered randomized controlled interven-
tion in a Chilean public high school. Journal of Adolescent Heal-
th. 2005; 36: 64-69.

Dupas P. Do teenagers respond to HIV risk information? Eviden-
ce from a field experiment in Kenya. American Economic Jour-
nal: Applied Economics. 2011; 3: 1-34.

Cowan FM, Pascoe SJ, Langhaug LF, et al. The Regai Dzive Shiri
Project: Results of a randomised trial of an HIV prevention inter-
vention for Zimbabwean youth. AIDS (London, England). 2010;
24:2541.

Marston C, Conde-Agudelo A. Report of a WHO Technical Con-
sultation on Birth Spacing, Geneva, Switzerland, 13-15 June
2005: World Health Organization, Department of Making Preg-
nancy Safer (MPS). 2007.

Zhu JL, Zhang WH, Cheng Y, et al. Impact of post-abortion family
planning services on contraceptive use and abortion rate among
young women in China: A cluster randomised trial. The Europe-
an Journal of Contraception & Reproductive Health Care. 2009;
14: 46-54.

Victora CG, Christian P, Vidaletti LP, et al. Revisiting maternal and
child undernutrition in low-income and middle-income coun-
tries: variable progress towards an unfinished agenda. The Lan-
cet. 2021; 397: 1388-1399.

Bourassa MW, Osendarp SIM, Adu-Afarwuah S, et al. Review of
the evidence regarding the use of antenatal multiple micronu-
trient supplementation in low- and middle-income countries.
Annals of the New York Academy of Sciences. 2019; 1444: 6-21.

Dean SV, Lassi ZS, Imam AM, et al. Preconception care: nutritio-
nal risks and interventions. Reproductive Health. 2014; 11: S3.

Sebire NJ, Jolly M, Harris JP, et al. Maternal obesity and preg-
nancy outcome: A study of 287,213 pregnancies in London. In-

www.jpublichealth.org

07



Epidemiology
& Puhlic Health

% s eubitc Heaitn

Epidemiology & Public Health

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

ternational journal of obesity and related metabolic disorders:
Journal of the International Association for the Study of Obesity.
2001; 25: 1175-1182.

Opray N, Grivell RM, Deussen AR, et al. Directed preconception
health programs and interventions for improving pregnancy
outcomes for women who are overweight or obese. Cochrane
Database of Systematic Reviews. 2015.

World Health Organization. Global Health Estimates 2019: Dea-
ths by cause, age, sex, by country and by region, 2000-2019. In.
Geneva: WHO. 2020.

World Health Organization. Global progress report on HIV, viral
hepatitis and sexually transmitted infections. In: World Health
Organization Geneva, Switzerland. 2021.

Gomez GB, Kamb ML, Newman LM, et al. Untreated maternal
syphilis and adverse outcomes of pregnancy: a systematic re-
view and meta-analysis. Bulletin of the World Health Organiza-
tion. 2013; 91: 217-226.

Tang W, Mao J, Li KT, et al. Pregnancy and fertility-related
adverse outcomes associated with &lt;em&gt;Chlamydia
trachomatis&lt;/em&gt; infection: A global systematic review
and meta-analysis. Sexually Transmitted Infections. 2020; 96:
322.

Cooper JM, Sanchez PJ. Congenital syphilis. Seminars in perina-
tology. 2018; 42: 176-184.

Newman L, Rowley J, Vander Hoorn S, et al. Global Estimates of
the Prevalence and Incidence of Four Curable Sexually Transmit-
ted Infections in 2012 Based on Systematic Review and Global
Reporting. PLoS One. 2015; 10: e0143304.

Davey DL, Shull HI, Billings JD, et al. Prevalence of Curable Se-
xually Transmitted Infections in Pregnant Women in Low- and
Middle-Income Countries From 2010 to 2015: A Systematic Re-
view. Sexually Transmitted Diseases. 2016; 43.

Ashaba S, Kaida A, Coleman JN, et al. Psychosocial challenges
facing women living with HIV during the perinatal period in rural
Uganda. PLoS One. 2017; 12: e0176256.

Garrett NJ, Osman F, Maharaj B, et al. Beyond syndromic mana-
gement: opportunities for diagnosis-based treatment of sexu-
ally transmitted infections in low-and middle-income countries.
PLoS One. 2018; 13: e0196209.

Steen R, Wi TE, Kamali A, et al. Control of sexually transmit-
ted infections and prevention of HIV transmission: mending a
fractured paradigm. Bulletin of the World Health Organization.
2009; 87: 858-865.

Lassi ZS, Mansoor T, Salam RA, et al. Essential pre-pregnancy
and pregnancy interventions for improved maternal, newborn
and child health. Reprod Health. 2014; 11: S2.

Laga M, Manoka A, Kivuvu M, et al. Non-ulcerative sexually
transmitted diseases as risk factors for HIV-1 transmission in wo-
men: results from a cohort study. AIDS (London, England). 1993;
7:95-102.

Galvin SR, Cohen MS. The role of sexually transmitted diseases
in HIV transmission. Nature Reviews Microbiology. 2004; 2: 33-
42.

Mayer KH, Venkatesh KK. Interactions of HIV, other sexually
transmitted diseases, and genital tract inflammation facilitating
local pathogen transmission and acquisition. American journal
of reproductive immunology. 2011; 65: 308-316.

Adachi K, Xu J, Yeganeh N, et al. Combined evaluation of sexually
transmitted infections in HIV-infected pregnant women and in-

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

fant HIV transmission. PLoS One. 2018; 13: e0189851.

World Health Organization. WHO recommendations on antena-
tal care for a positive pregnancy experience: World Health Orga-
nization. 2016.

Medline A, Joseph Davey D, Klausner JD. Lost opportunity to
save newborn lives: variable national antenatal screening poli-
cies for Neisseria gonorrhoeae and Chlamydia trachomatis. In-
ternational journal of STD & AIDS. 2017; 28: 660-666.

Bearak J, Popinchalk A, Alkema L, et al. Global, regional, and
subregional trends in unintended pregnancy and its outcomes
from 1990 to 2014: Estimates from a Bayesian hierarchical mo-
del. The Lancet Global Health. 2018; 6: e380-e389.

Reeve M-E, Charafeddine L, Zhong N, et al. Preconception He-
alth Assessment in China, Lebanon and the Philippines: Appli-
cability to Other Countries. Maternal and Child Health Journal.
2014; 18: 1066-1074.

Steiner RJ, Dariotis JK, Anderson JR, et al. Preconception care for
people living with HIV: recommendations for advancing imple-
mentation. AIDS. 2013; 27: S113-S119.

Kalamar AM, Bayer AM, Hindin MJ. Interventions to Prevent Se-
xually Transmitted Infections, Including HIV, Among Young Peo-
ple in Low- and Middle-Income Countries: A Systematic Review
of the Published and Gray Literature. Journal of Adolescent He-
alth. 2016; 59: S22-S31.

Sani AS, Abraham C, Denford S et al. School-based sexual health
education interventions to prevent STI/HIV in sub-Saharan Afri-
ca: A systematic review and meta-analysis. BMC public health.
2016; 16: 1-26.

World Health Organization. Noncommunicable diseases. In.
2021

Lozano R, Fullman N, Mumford JE, et al. Measuring universal he-
alth coverage based on an index of effective coverage of health
services in 204 countries and territories, 1990&#x2013;2019: A
systematic analysis for the Global Burden of Disease Study 2019.
The Lancet. 2020; 396: 1250-1284.

Miranda JJ, Kinra S, Casas JP, et al. Non-communicable disea-
ses in low- and middle-income countries: Context, determinants
and health policy. Tropical Medicine & International Health.
2008; 13: 1225-1234.

Wei Y, Xu Q, Yang H, et al. Preconception diabetes mellitus and
adverse pregnancy outcomes in over 6.4 million women: a
population-based cohort study in China. PLoS Med. 2019; 16:
€1002926.

Jacob CM, Killeen SL, McAuliffe FM, et al. Prevention of non-
communicable diseases by interventions in the preconception
period: A FIGO position paper for action by healthcare practi-
tioners. International Journal of Gynecology & Obstetrics. 2020;
151: 6-15.

Zhou Q, Zhang S, Wang Q, et al. China’s community-based stra-
tegy of universal preconception care in rural areas at a popula-
tion level using a novel risk classification system for stratifying
couples” preconception health status. BMC Health Services Re-
search. 2016; 16: 689.

Goldenberg RL, McClure EM, Harrison MS et al. Diabetes du-
ring Pregnancy in Low- and Middle-Income Countries. American
journal of perinatology. 2016; 33: 1227-1235.

Glinoer D. The regulation of thyroid function in pregnancy: Pa-
thways of endocrine adaptation from physiology to pathology.
Endocrine reviews. 1997; 18: 404-433.

www.jpublichealth.org

08



Epidemiology
& Puhlic Health

% s eubitc Heaitn

Epidemiology & Public Health

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Krassas GE, Poppe K, Glinoer D. Thyroid function and human re-
productive health. Endocrine reviews. 2010; 31: 702-755.

Leung AS, Millar LK, Koonings PP, et al. Perinatal outcome in
hypothyroid pregnancies. Obstetrics and gynecology. 1993; 81:
349-353.

Korevaar TIM, Medici M, Visser TJ, et al. Thyroid disease in preg-
nancy: New insights in diagnosis and clinical management. Na-
ture reviews Endocrinology. 2017; 13: 610-622.

Casey BM, Dashe JS, Wells CE, et al. Subclinical hypothyroidism
and pregnancy outcomes. Obstet Gynecol. 2005; 105: 239-245.

Wasserstrum N, Anania CA. Perinatal consequences of mater-
nal hypothyroidism in early pregnancy and inadequate replace-
ment. Clinical endocrinology. 1995; 42: 353-358.

Okosieme OE, Khan I, Taylor PN. Preconception management of
thyroid dysfunction. Clinical Endocrinology. 2018; 89: 269-279.

Betts T, Fox C. Proactive pre-conception counselling for women
with epilepsy-is it effective? Seizure. 1999; 8: 322-327.

Caton AR, Bell EM, Druschel CM, et al. Maternal hypertension,
antihypertensive medication use, and the risk of severe hypos-
padias. Birth Defects Research Part A: Clinical and Molecular Te-
ratology. 2008; 82: 34-40.

Clapp MA, Bernstein SN. Preconception Counseling for Women
With Cardiac Disease. Current Treatment Options in Cardiovas-
cular Medicine. 2017; 19: 67.

Department of Health and Ageing GoSA. South Australia Perina-
tal Practice Guideline: Cardiac Disease in Pregnancy. 2010.

Vos T, Lim SS, Abbafati C, et al. Global burden of 369 diseases and
injuries in 204 countries and territories, 1990&#x2013;2019: A
systematic analysis for the Global Burden of Disease Study 2019.
The Lancet. 2020; 396: 1204-1222.

Bonari L, Bennett H, Einarson A, et al. Risks of untreated depres-
sion during pregnancy. Canadian family physician Medecin de
famille canadien. 2004; 50: 37-39.

Frieder A, Dunlop AL, Culpepper L, et al. The clinical content of
preconception care: Women with psychiatric conditions. Ame-
rican Journal of Obstetrics and Gynecology. 2008; 199: S328-
S332.

Goodman JH. Postpartum depression beyond the early postpar-
tum period. Journal of Obstetric, Gynecologic, & Neonatal Nur-
sing. 2004; 33: 410-420.

Ramchandani P, Stein A, Evans J, et al. Paternal depression in the
postnatal period and child development: a prospective popula-
tion study. The Lancet. 2005; 365: 2201-2205.

Kruk ME, Kujawski S, Moyer CA, et al. Next generation maternal
health: external shocks and health-system innovations. The Lan-
cet. 2016; 388: 2296-2306.

Mahenge B, Stockl H, Likindikoki S, et al. The prevalence of men-
tal health morbidity and its associated factors among women
attending a prenatal clinic in Tanzania. International journal of
gynaecology and obstetrics: The official organ of the Internatio-
nal Federation of Gynaecology and Obstetrics. 2015; 130: 261-
265.

Ramchandani PG, Richter LM, Stein A, et al. Predictors of pos-
tnatal depression in an urban South African cohort. Journal of
affective disorders. 2009; 113: 279-284.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

Rychtarik RG, McGillicuddy NB. Coping skills training and 12-step
facilitation for women whose partner has alcoholism: effects on
depression, the partner’s drinking, and partner physical violen-
ce. Journal of consulting and clinical psychology. 2005; 73: 249-
261.

Hirani SS, Karmaliani R, McFarlane J, et al. Testing a community
derived intervention to promote women'’s health: preliminary
results of a 3-arm randomized controlled trial in Karachi, Pakis-
tan. Southern Online Journal of Nursing Research. 2010; 10: 1.

Tripathy P, Nair N, Barnett S, et al. Effect of a participatory inter-
vention with women’s groups on birth outcomes and maternal
depression in Jharkhand and Orissa, India: A cluster-randomised
controlled trial. The Lancet. 2010; 375: 1182-1192.

Boyce P, Buist A. Management of bipolar disorder over the peri-
natal period. Australian Journal for General Practitioners. 2016;
45: 890-893.

Slabbert I, Greene MC, Womersley JS, et al. Women and subs-
tance use disorders in low- and middle-income countries: A call
for advancing research equity in prevention and treatment.
Subst Abus. 2020; 41: 6-10.

Lundsberg LS, Peglow S, Qasba N, et al. Is preconception subs-
tance use associated with unplanned or poorly timed preg-
nancy? Journal of addiction medicine. 2018; 12: 321.

Reid N, Scholin L, Erng MN, et al. Preconception interventions
to reduce the risk of alcohol-exposed pregnancies: A systematic
review. Alcoholism: Clinical and Experimental Research. 2021;
45:2414-2429.

Frey KA, Navarro SM, Kotelchuck M, et al. The clinical content
of preconception care: Preconception care for men. American
Journal of Obstetrics and Gynecology. 2008; 199: S389-5395.

Vouking MZ, Evina CD, Tadenfok CN. Male involvement in family
planning decision making in sub-Saharan Africa- what the evi-
dence suggests. Pan Afr Med J. 2014; 19: 349-349.

Anbesu EW, Aychiluhm SB, Kahsay ZH. Male involvement in fa-
mily planning use and its determinants in Ethiopia: a systematic
review and meta-analysis protocol. Systematic Reviews. 2022;
11:19.

Triulzi 1, Palla I, Ciccacci F, et al. The effectiveness of interven-
tions to involve men living with HIV positive pregnant women
in low-income countries: A systematic review of the literature.
BMC Health Services Research. 2019; 19: 943.

O’Brien AP, Hurley J, Linsley P, et al. Men’s Preconception Heal-
th: A Primary Health-Care Viewpoint. Am J Mens Health. 2018;
12:1575-1581.

Mehra D, Sarkar A, Sreenath P, et al. Effectiveness of a commu-
nity based intervention to delay early marriage, early pregnancy
and improve school retention among adolescents in India. BMC
Public Health. 2018; 18: 732.

United Nations Population Fund, United Nations Children’s
Fund. UNFPA-UNICEF Global Programme to End Child Marriage
Phase 1 (2016-2019) Report. In. 2020: 137.

World Health Organization. Pre-conception care: Maximizing
the gains for maternal and child health. Policy brief. 2013.

Mason E, Chandra-Mouli V, Baltag V, et al. Preconception care:
Advancing from ‘important to do and can be done’ to ‘is being
done and is making a difference’. Reproductive Health. 2014; 11:
S8.

www.jpublichealth.org

09



