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ABSTRACT

Maternal and child health are the least equitable health care in most developing
countries. In Yemen, improving maternal and child health remains a major public
health challenge. Inequalities in socioeconomic status (SES) are correlated with
maternal and child health morbidity and mortality. SES is also a determinant of the
use of maternal and child health (MCH) care services. Measurement of SES is
complicated, perhaps because of its multidimensionality, representing components at
the personal, household and community levels. Inadequate assessment of SES will
undermine understanding of its impact on health. Constructing SES indices that
reflect contextual realities is crucial in understanding SES’s role in maternal and child
health, particularly in rural settings of low and middle countries. The main aim of this
dissertation was to assess the role of SES as a determinant of MCH in rural Yemen.
The dissertation constituted three sub-studies (Study I-III). Study I developed
contextually-relevant SES indices to be used for investigations into MCH in Yemen.
Study II examined the associations between the developed SES indices and indicators
of utilization of MCH services. Study III investigated the associations between the
socioeconomic status indices and women’s Female Genital Cutting (FGC) status and
attitude toward FGC.

This dissertation was done on the basis of the subnational household cross-
sectional survey performed in rural Yemen through 2008-2009, which was organized
in six rural districts of four provinces. Altogether, 7341 households in the selected
areas were contacted for interview and 7330 females of childbearing age from these
households were invited for interview. All the necessary data on participants’ SES and
demographic features, female’s reproductive features, maternal health care usage
through the latest gestation, delivery, and maternal death, along with neonatal and
infant death were accessible for 7295 (99%) women of childbearing age (15—49 years)
in Study I, for 6907 (94%) women with a birth history in Study 11, and for 7076 (96%)
women of reproductive age in Study III. The SES indices were constructed with factor
analysis using principal component analysis (PCA) in Study I. The relationships
between socioeconomic status indices and respective outcomes were estimated with

logistic regression in Studies I, IT and III.
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In the PCA, three SES indices (wealth, educational and housing quality) were
pulled, which collectively explicated 54 % of the total discrepancy in SES. Factor
scores were inferred and classified into tertiles.

In adjusted models that included several potential confounding variables, higher
tertiles of wealth and educational indices were conversely related with spontaneous
abortion (SA), stillbirth (SB), neonatal and infant death. No statistically significant
associations were observed between any of the SES indices and maternal mortality.

Higher tertiles of wealth and educational indices but not housing quality index were
correlated with usage of fair adequate antenatal care (adjusted odds ratio [AOR] 3.34,
95% CI 2.76-4.04, and AOR 3.68, 95% CI 3.15-4.31, respectively).

Lower tertiles in any of the SES indices were significantly associated with home
delivery without the assistance of a trained practitioner vs. facility delivery (adjusted
odds ratio [AOR] 0.66, 95% CI 0.52-0.86, AOR 0.43, 95% CI 0.34-0.55, and AOR
0.58, 95% CI 0.46-0.74, respectively).

Higher tertiles in any of the SES indices were associated with more likelihood of
using any contraceptive methods (AOR 1.26 95% CI 1.10-1.45, AOR 1.44 95% CI
1.27-1.65, AOR 1.33 95% CI 1.16-1.52, respectively). At the same time, higher tertiles
in each of the SES indices were associated with less likelihood of having unmet need
for contraception (AOR 0.57, 95% CI 0.50-0.66, AOR 0.95, 95% CI 0.83-1.08, AOR
0.83, 95% CI 0.72-0.95, respectively)

The prevalence of women’s FGC was 48%, while daughters’ FGC was 34%.
Almost 45.8% of the women surveyed believed that FGC practice should be
discontinued. Older age, family marriage, and lower tertiles of wealth and education
indices were associated with higher odds of having been circumcised and having had
their daughters circumcised as well as positive attitude towards FGC. Early marriage
was also associated with increased odds of FGC practice.

Mothers who had FGC were more likely to be in favour of their daughters having
FGC, as well as in favour of the continuity of FGC practice (AOR 7.40 95% CI 6.01—
9.13 and AOR 8.93 95% CI 7.30-10.91, respectively). Also, daughters were more
likely to be subjected to FGC practice when the attitudes toward FGC of their
mothers are supportive (AOR 2.26 95% CI 1.95-2.61)

Evidence from this study shows that using context-based household and
neighbourhood factors, SES indices can be constructed and used to classify
reproductive age women into different risk profiles concerning several indicators of
MCH outcomes. However, no strong evidence was observed that the constructed SES
indices had any influence on maternal mortality, an indication that maternal mortality



may perhaps be influenced by standards of obstetric care, rather than SES of women.
This perspective requires confirmation in further studies.

Further studies are required to assess the various ways through which housing
quality, including the electricity, sanitation, and source of water could influence the
occurrence of neonatal and infant death. The inconsistency in modern contraceptive
use and fertility trends could be explained by the factors that may influence a couple’s
decision to use contraceptive methods.

Studies in the area of maternal and child health inequality will attempt to get
around the methodological challenges in making SES a precise and reliable
measurement. Also, studies strive to relate it to maternal and child health outcomes as
well as examine the variations and the specific outcome associations while adjusting
for significant potential confounding covariates. Our findings have addressed that and
can help in developing appropriate strategies that will reduce maternal and child health
inequalities

Our study showed the importance of adapting appropriate policy that should
capitalize on our findings and invest in girls’ education and women’s empowerment,
which might enhance healthy behaviour and practice. It is important to engage
religious and community leaders effectively to continuously improve the awareness of
women’s rights and to support the change of attitudes and practice of FGC in the
younger generation.

Keywords: Socioeconomic status, maternal and child health, antenatal care,
maternal health care, unmet need for contraception, contraceptive usage, equity,

female genital mutilation, circumcision.
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TIVISTELMA

Kehitysmaiden terveydenhuoltojirjestelmit ovat epdoikeudenmukaisia varsinkin lasten
ja ditien terveystarpeiden kohdalla. My6s Jemenissi timin ongelmakohdan
korjaaminen  on  yksi  merkittivimmistd ~ kansanterveydellisisti  haasteista.
Sosioekonominen eriarvoisuus mairittdd terveydenhuollon palveluiden saatavuutta ja
se on myOs vyhteydessi ditien ja lasten sairastavuuteen ja kuolleisuuteen.
Sosioekonominen eriarvoisuus on sen moniulotteisuuden vuoksi haastava mittauksen
kohde, sen heijastaessa yksilotason tekijoiden lisiksi my6s perheiden ja yhteis6jen
tasoilla  vuorovaikuttavia  ilmi6itd. Tutkimusten kohdalla  sosioekonomisen
eriarvoisuuden puutteellinen arviointi haittaa sithen todellisuudessa liittyvien
terveysvaikutusten — ymmirtimistd. Sosioekonomista  eriarvoisuutta  mittaavien
indeksien (SES) muodostamisessa on keskeistd huomioida paikalliset olosuhteet, jotta
niiden yhteyttd terveyteen littyviin paitetapahtumiin voidaan ymmartid myo6s
matalammin kehittyneissd maissa, ja aivan erityisesti maaseudulla asuvien ditien ja
lasten kohdalla. Tamin viitoskirjan tarkoituksena oli selvittdd SES:n vaikutusta ditien
ja lasten terveyteen Jemenin maaseudulla. Viitoskirja koostuu kolmesta osajulkaisusta
(I-III), jotka ovat Jemenissd neljin provinssin maaseutualueella vuosina 2008-2009
tehtyjd poikkileikkaustutkimuksia.

Tutkimuksessa I mairitettiin paikalliset olosuhteet huomioivat SES:t kiyttien
taktori- ja padkomponenttianalyysid. Niiden yhteyttd selvitettiin tutkimuksessa II ditien
ja lasten terveyspalveluiden kiytt6on ja tutkimuksessa I1I siihen, oliko nainen joutunut
sukupuolielinten silpomisen uhriksi ja mitkd ovat asenteet kyseisen kiytinnon
jatkumiseen liittyen.

Haastattelupyynto esitettiin 7 341 kotitaloudelle, joista lopulta haastatteluun
kutsuttiin 7 330 lisdantymisidssa (15 — 49 vuotta) olevaa naista. Tutkimusta I varten
7 295 (99 %) naisesta oli kiytettivissd sosioekonomiset ja demografiset tiedot, lisiksi
tiedot alemmista lapsista, ditiyspalveluiden kiytostd viimeisen raskauden ja synnytyksen
ajoilta, lisiksi tiedot mahdollisista didin tai lapsen kuolemista. Nami tiedot olivat
kaytettavissa tutkimusta II varten 6 907 (94 %) ja tutkimusta 111 varten 7 076 (96 %)
naisesta. SES ja  vastetapahtumien vilistd yhteyttd tutkittiin  logistisella
regressioanalyysilli. Padkomponenttianalyysissi 54 % SES:n vaihtelusta selittyi
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vaurausasteella, koulutustasolla ja yleiselli asumistasolla. Faktoripisteiden perusteella
tutkitut jaettiin ndiden muuttujien osalta tertiileihin eli kolmeen ryhméin.

Sekoittavien tekijéiden huomioimisen jilkeen vauraus- ja koulutusaste olivat
kddnteisessd  yhteydessi  kohtukuolemaan ja  vastasyntyneisyyskauden  sekd
varhaislapsuuden kuolleisuuteen. Sen sijaan tilastollisesti merkitsevdd yhteyttd
ditiyskuolleisuuteen ei 16ytynyt.

Varallisuuden (vakioitu vedonlyontisuhde (AOR) 3,34, 95 % luottamusvili (CI)
2,76 — 4,04) ja koulutustason (AOR 3,68, 95 % CI 3,15 — 4,31) suhteen korkeimpaan
tertiiliin - kuuluminen oli yhteydessi oikeudenmukaiseen ja riittdviksi arvioituun
raskaudenaikaiseen terveyspalveluiden kdytt6on, kun taas asumistason suhteen yhteys
ei ollut tilastollisesti merkitseva. Lisiksi korkeimpiin tertiileihin kuuluvat kayttivat
yleisemmin jotain raskauden ehkiisymenetelmai.

Synnytys tapahtui useammin kotona ilman terveydenhuollon ammattilaisen apua
kun nainen kuului matalimpaan tertiiliin SES:n suhteen (varallisuustaso: AOR 0,606, 95
% CI 0,52 — 0,86; koulutustaso: 0,43, 95 % CI 0,34 — 0,55; asumistaso 0,58, 95 % CI
0,46 — 0,74). Sukuelimet oli silvottu 48 %olta haastatelluista naisista ja heiddn
tyttaristadn 34 %o:lta. Kyselyyn vastanneista naisista 45,8 % oli silpomiskulttuurin
lopettamisen kannalla. Silpomiskulttuurin jatkamiseen olivat yhteydessid vastaajien
vanhempi kronologinen iki, varhaisempi avioitumisikd sekd matalampi varallisuus- ja
koulutustaso. Sukuelinten silpomisen kohteeksi joutuneet didit suosivat myds muita
todennakoisemmin heidin omien tyttiriensd sukuelinten silpomista (AOR 7,40, 95%
CI 6,01 — 9,13) ja timin kulttuurin jatkamista yhteiséssdi (AOR 8,93, 95 % CI 7,30 —
10,91).

Tutkimus osoittaa SES:lld pystyvin tunnistaa jemenildisten lisidntymisikéisten
naisten joukosta riskiprofiileita, joilla on yhteys heidin sekd lastensa terveyteen
vaikuttaviin tekijoihin. Yhteyttd ditien kuolleisuuteen ei havaittu, johon voi vaikuttaa
sosiockonomisia tekijoiti enemmin synnytyksen lddketieteelliseen hoitoon liittyvit
tekijat, ja titd tuleekin vield selvittid jatkotutkimuksilla. Havaitun lisddntyneen
varhaislapsuuden kuolleisuuden osalta tarvitaan myo6s lisitutkimuksia, esimerkiksi
onko kotitalouden kidyttdveden ldhteelld, yleiselli hygieniatasolla ja sihkoén
saatavuudella vaikutusta. Raskaudenehkiisyn kiyttéd médrittavat tekijit vaativat myos
tarkempia selvityksia.

Aiheesta tehdyissd tutkimuksissa on pyritty huomioimaan SES-indeksien
tarkkuuteen liittyvid menetelmallisia haasteita, jotta ditien ja lasten terveyteen liittyvaa
eriarvoisuutta voitaisiin mitata luotettavasti. Paidtetapahtumiin liittyvit sekoittavat
tekijit tulee my6s pystyd huomioimaan. Tillaisen tutkimuksen avulla voidaan kehittdd

strategioita ditien ja lasten terveyteen liittyvin epidtasa-arvon vihentimiseksi.



Tutkimuksen havaintoja tulisi hyodyntdd paitoksenteossa, koska on tirkedd panostaa
tyttdjen koulutukseen, voimaannuttamiseen ja edistdid heidin mahdollisuuksiaan
vaikuttaa yhteiskunnassa. On my6s tirkedd, ettd niin uskonnolliset johtajat kuin
paikallisten yhteisGjen johtajat sitoutuvat parantamaan tietoisuutta naisten oikeuksista
ja muuttamaan vallitsevia asenteita ja kdytint6ja liittyen naisten sukuelinten
silpomiseen.
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17 INTRODUCTION

Advancing maternal and child health throughout the world and especially in low-
income countries remains a global challenge (Asamoah, 2014; Lozano et al., 2011).
Over and above that, worldwide maternal, fetal and children under-5 years
morbidity and mortality reduced substantially during the past decades (Liu et al.,
2015; You et al.,, 2015; Wang et al., 2014; Lozano et al.,, 2011). Although this a
substantial achievement, most developing countries, including Yemen, will not
meet the goals of the Sustainable Development Goal 3 (SDG) because of weak
health systems (Esamai et al., 2017, UNICEF, 2013a). A substantial amount of
evidence from low- and high-income countries shows that maternal, fetal and
neonatal mortality (NM) are 10 to 100 times higher in several low-income
contrasted to high-income countries (Esamai et al., 2017; Goudar et al., 2012).

For the most part, the causes of these differences are many, including the facts
that many women and babies have limited access to high quality facility care and
receive little prenatal care, and most deliveries occur outside of health facilities,
thereby missing the lifesaving treatment for the mother, fetus and baby (Esamai et
al.,, 2017; Goudar et al., 2012). Inaccessibility and poor quality of health facility care
result in failure to detect and manage high risk pregnancies and delivery
complications in developing countries. This eventually contributes to high maternal
and child mortality and morbidity, including early neonatal deaths. On the other
hand, such challenges have been overcome in developed countries, where access to
health facility care including prenatal care is almost universal (Esamai et al., 2017;
Yakoob et al., 2011).

A remarkable number of girls and women in Yemen are exposed to health risks
and complications because of having undergone FGC, where approximately 19
percent of women have undergone some form of FGC (MOPHP et al., 2015).
Moreover, newborns of those ladies are at risk of preterm birth, neonatal mortality
or low birth weight and its health and medical complications (Ashimi et al., 2015;
MOPHP et al., 2013). Yemen’s maternal and child health situations are proving to
be a major health challenge. Yemen’s maternal and child health indicators are
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among the worst in the region and maternal and child health is one of the least
favourable in the Middle East (Obadi et al., 2018).

In Yemen, many previous surveys have been conducted in 1992, 1997, 2003,
20006, and 2013 (MOPHP et al., 2015; MOPHP & UNICEF, 2008; MOPHP, 2003;
MOPHP et al., 1998; Central Statistical Organization et al., 1994). Maternal and
child health indicators trends showed improvement between 1992 and 2013.
Maternal mortality rate decreased from 610 to 148 maternal deaths per 100 000 live
births. While the under-5 death rate has declined from 126 to 53 deaths per 1,000
live births, neonatal mortality rate has shown slow decline from 43 to 26 per 1000
live births. The infant mortality rate decreased from 131 to 43 per 1000 live births
(MOPHP et al.,, 2015; MOPHP, 2003; MOPHP et al., 1998; Central Statistical
Organization et al., 1994). Despite this encouraging accomplishment, there were
just limited improvements in maternal and child health indicators over a 20-year
period and Yemen is falling behind the Sustainable Development Goal 3, which
the international community fixed for 2015. The condition is influenced by the
above average Yemen fecundity rate as one of the greatest in the globe, with an
average of 5 (4.4) births per woman (MOPHP et al., 2015).

In Yemen, maternal and child health setrvices utilization remains low, and
around 60% of pregnant women receive at least one episode of antenatal care
(ANC) and 70% of births take place at home, with only 45% of births attended by
skilled birth attendants (SBA). Furthermore, it has been stated that 29.2% of
women were using modern contraception (Al-Shahethi et al., 2019; MOPHP et al.,
2015; Banajeh et al., 2005). The Yemeni health system is characterized by low
performance and low funding, lack of efficiency, poor health care quality, shortage
and maldistribution of the health workers, and lack of institutional capacity for
financing, organizing and delivering health services (WHO et al., 2015; Al Serouri
et al., 2009). Attempts to reform the performance of the health system in Yemen
are complicated by problematic natural factors such as political instabilities,
unstable economic environment, and a demographic challenge in terms of rapid
growth and very scattered population (Qirbi, & Ismail, 2017; Gavlak, 2015).
Furthermore, in 2011, a political crisis had started with the Arab Spring that
subsequently catalysed the onset of a major war in March 2015 all over the country
(Qirbi & Ismail, 2017; Gavlak, 2015).

Socioeconomic status (SES) underlies major determinants of maternal and
child health, health services usage, and health behaviour (Adler & Newman, 2002).
SES, whether assessed by income, education, occupation, or composite SES is

related to a widespread range of health problems, including premature women and
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child mortality, low birthweight, adverse pregnancy outcomes, and harmful practice
and behaviour (Carr, 2004; Becker et al., 1993). In addition to the evidence that
has been accumulated from studies on the importance of SES as a health
determinant for maternal and child health in both developing and developed
countries, SES also influences the utilization of and access to maternal and child
facility care (Ladusingh & Holendro Singh, 2007). In addition, various cultural and
demographic factors, and accessibility, availability, quality, and continuity of care
could have a negative influence on MCH as well as health care utilization and
access (Zelalem et al., 2014).

Based on earlier evidence, there is a general consensus that lower SES is
associated with higher maternal, neonatal, infant and children under-5 years
mortality, and other adverse pregnancy outcomes, as well as unhealthy behaviour
and lower health services usage rates, including antenatal care and skill birth
attendance (Lantz et al., 2005; Adler & Newman, 2002). In rural Yemen, the role of
SES in maternal and child health is uncertain. The challenge in elucidating the
influence of socioeconomic status on health outcomes in rural sites remains the
problem of reliably defining valid SES for women of those communities, given that
the majority of women are uneducated and unemployed in a formal setting,
therefore cannot be reliably classified using the conventional SES components,
such as educational level and income. A reliable SES for rural settings must take
into account the realities of dwellers of such settings, for example, by accounting
for the various household wealth indicators, which in most cases are under the care
of the husband.

The overarching objective of this thesis was to investigate whether SES
indices constructed from contextual components play any role in MCH in rural

Yemen.
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2 REVIEW OF THE LITEREATURE

2.1 Maternal and child Health

This literature review section provides international and national specific data on
multiple aspects of well-being of women, neonatal and infant, including maternal,
neonatal and infant mortalities, as well as spontaneous abortion and stillbirth, in
addition to health care utilization in terms of antenatal care and skill birth

attendance plus contraceptive use, and needs, along with female genital cutting.

2.1.1  Maternal mortality

Basically, maternal mortality is defined as a death of a woman while pregnant or
within 42 days of termination of pregnancy from any cause related to or aggravated
by the pregnancy or its management, but not from accidental or incidental causes
(WHO, 2021b).

Even though countries have advanced in maternal mortality reduction, levels of
maternal mortality persist unsatisfactorily high in many countries. The global
estimated figure of the maternal mortality ratio (MMR) is 400 per 100,000 live
births. By region, the maximum peak of MMR was in Africa (830), followed by
Asia (330), Oceania (240), and Latin America and the Caribbean (190), and the
high-income countries (20) (AbouZahr Carla, 2003). The estimated number of
maternal deaths in 2000 for the globe was 529,000 and showed that most of those
deaths occur in only 13 countries (AbouZahr Carla, 2003). In general, there are
many distant and immediate factors that contribute to a woman’s pregnancy and
childbirth-related death. However, the reasons of maternal death are mostly
avertible and most maternal deaths can be averted if the women have access to
good quality health care during pregnancy and birth. In addition, the huge
disparities observed among regions and between the richest and poorest countries
in maternal death works as clear evidence of that (Table 1).
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The main focus of the health care providers and policy makers is mostly
concerned with medical causes: direct and indirect. The direct causes account for
about 80% of maternal deaths and include the medical complications that mainly
happen because of pregnancy, childbirth or management during these intervals
(Yaliso Yaya, 2015; WHO, 2014). Postpartum haemorrhage, sepsis, eclampsia,
unsafe abortion, ectopic pregnancy, and obstructed labour are among the direct
medical causes (Figure 1). Four main, leading, direct medical causes of maternal
death are haemorrhage, unsafe abortion, hypertensive illnesses, and sepsis —
causing the biggest percentages of maternal mortality are haemorrhage (15%),
unsafe abortion (15%), hypertensive illnesses (10%), postpartum infections (8%),
and labour dystocia (6%). Three main leading direct medical causes of maternal
death caused the biggest proportion of maternal mortality ratio in sub-Saharan
Africa (500), in South Asia (300), in Latin America (100), and in developed
countries (4) in 2005 (Ronsmans et al., 2006; Khan et al., 2006; Abubakar, 2015;
WHO, 2014). Indirect medical causes of maternal deaths are previous existing
disease or disease that developed during pregnancy which include anaemia, malaria,
human immunodeficiency virus (HIV), cardiovascular disease, tuberculosis, and
other existing medical conditions complicated or aggravated by pregnancy. Indirect
medical causes are responsible for approximately 25% of global maternal deaths
(Calvello et al., 2015; WHO, 2014; WHO, 2005; Bicego et al., 2002).
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Maternal deaths by cause, World, 1990 to 2016
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Figure 1. Estimated global causes of Maternal Mortality

Source:  OurWorldInData.org ~ (Accessed  05.06.2020)  Retrieved — from:
https://ourworldindata.org

In Yemen, maternal death and morbidity continue to be high. Each year 2880
women die, and for every maternal mortality, approximately 20 more women
become disabled by caused of pregnancy and delivery complications (Figure 2).
According to the 2013 Yemen National Health and Demographic Survey, almost
42% of women died at home. The maternal mortality rate is 148 per 100 000 live
births, cause maternal mortality the leading reason (42%) of death among women
of reproductive age. Nevertheless, other state a much higher maternal mortality
rate. 18% of maternal deaths take place through pregnancy and 82% through
delivery. The situation is formed by Yemen’s high fecundity rate, which is one of
the highest in the world, with an average of 5 (4.4) births per woman (Figure 3).
This heavy health burden faced by Yemeni women is also an infringement of their
basic human rights (WHO et al., 2014; MOPHP et al., 2015; Al Serouri et al.,
2009). In addition to that, eatlier reports have indicated some other determinant
factors of the high maternal deaths in Yemen include low average age of marriage,
illiteracy, lack of prenatal care, and obstetric complications (El-haffez, 1990).
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Maternal deaths by cause, Yemen, 1990 to 2016

2500 Late maternal

| deaths
Maternal
— obstructed labor &
= | uterine rupture
Maternal sepsis &
= other matemnal
infections

2,000

1,500 sctopic pr
T Maternal
" hypertensive
disorders
Other maternal
LAY ~ disorders
Indirect maternal
deaths

500

Maternal
hemorirhage

0
1990 1995 2000 2005 2010 2016

Source: Institute for Health Metrics & Evaluation (IHME)

Figure 2. Estimated causes of Maternal Mortality in Yemen

Source:  OurWorldInData.org  (Accessed  05.06.2020)  Retrieved — from:
https://ourworldindata.org



Maternal mortality ratio vs. Fertility rate, 2015

Maternal mortality ratio is the number of women who die from pregnancy-related causes while pregnant or within 42
days of pregnancy termination per 100,000 live births. 'Total Fertility Rate' measures the average number of children per

woman.
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Figure 3. Estimated Maternal mortality ratio vs. Fertility rate
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2.1.2 Spontaneous abortion and stillbirth

The death of a fetus is among the most common adverse pregnancy outcomes.
Miscarriage (spontaneous abortion) and stillbirth are two general terms defining the
death of the fetus, however both refer to losses that happen at different times in the
course of pregnancy. A stillbirth is the death or loss of a baby (born with no signs of
life) before or during delivery (at or after 28 weeks' gestation) (WHO, 2021b; Da Silva
et al,, 2016). Spontaneous abortion is noninduced embryonic or fetus death or passage
of products of conception before the 20th week of pregnancy (Antonette, 2020). In
2015 there were 2.6 million infants who were stillbirths globally, with more than 7178
deaths a day. Most of these deaths happened in low- and middle-income countries
where 98% of stillbirths took place (WHO, 2021b).

The perinatal and natal period is mostly a crucial stage of life. It is a mark of the
quality of prenatal and natal care that is afforded to mothers and newborns where
about fifty percent of all stillbirths took place in the natal period, demonstrating the
highest time of risk. Estimated proportion of stillbirths that are intrapartum differs
from 10% in high income counties to 59% in South Asia (Al-Shahethi et al., 2019;
Zupan, 2005).

Spontaneous abortion is considered as one of the most adverse pregnancy
outcomes. Also, it is the most common complication a woman may face during early
pregnancy. The spontaneous abortion incidence rate ranges from 10% to 20% of
pregnancy, however this is just the tip of the iceberg of whole reproductive loss
(Cohain et al., 2017; Regan & Rai, 2000). The total rate of spontaneous abortion,
including subclinical abortion, has been estimated. The risk of spontaneous abortion
varies through the gestation period, and the highest risk is during early pregnancy,
with 80% of spontaneous abortions taking place in the first trimester of pregnancy
(George, 2000).

The causes of spontaneous abortion are miscellaneous and not easily recognized.
The factors which influence spontaneous abortion could be genetic factors,
environmental toxins, uterine abnormalities, infectious diseases and other parental
chronic diseases (Lee et al. 2019; Catak et al. 2016; George, 2006). The most common
risk factors which influence spontaneous abortion occurrence are complex and
include high maternal age, experience of previous abortion, tobacco use and smoking
(George, 2000). The impact of SES on MCH including pregnancy outcomes in general
and spontaneous abortion and stillbirth practically has been well established (Table 2).
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It has been reported that individuals in low SES are more likely to have risky
behavioural patterns and experience limited access to health services (Luque-
Fernandez et al., 2019; Zheng, et al., 2017; Savard et al., 2013; Norsker et al., 2012;
Healy et al., 2006; Phelan & Link, 2005; Stephansson et al., 2001).

Yemen’s abortion and stillbirth conditions are proving to be a major health
challenge. Three previous studies have been conducted: a 12-year retrospective
hospital-based study (2005), the Yemen National Health and Demographic Survey
2013 and a community-based prospective cohort study (2016). Stillbirth mortality rate
was reported to be 47.2, 16, and 46.2 per 1000 live births, respectively, in those studies
(Al-Shahethi et al., 2019; MOPHP et al., 2015; Banajeh et al., 2005). There was no
evidence of reduction in stillbirth rate over a 10-year period. Among the determinant
factors of stillbirth that have been reported in previous studies in a Yemeni context
are home deliveries without a skilled health attendant, lack of antenatal care, mothers
underweight, maternal malnutritional status, complications during labour, breech
delivery, and poverty as a reason for being unable to attend a health facility. Those
determinant factors have been reported to be independently associated with
substantially increased risk of stillbirth and in general with perinatal death (Banajeh et
al., 2005).

Although data on abortion prevalence is scarce, the 1997 Demographic Health
Survey found that 30% of women aged 28 years and above had ever had an abortion.
On the other hand, neither of the national demographic surveys yielded more
information about abortion rate. However, abortion rate is a key indicator of
reproductive health services evaluation in term of effectiveness, as well as services
accessibility. Delivering sustained care of threatened abortion and post abortion care
as a part of emergency obstetric care has been found to be a significant strategy for
tackling one of the main causes of maternal deaths (Healy et al., 2006). Yemen’s
abortion situation is on a similar as the situation in several other countries because
Yemeni women, similar to women across the globe, want to scale down their family
size. Even when abortion is unlawful, eventually women will turn to abortion,
especially when contraception is not available. However, in Yemen, abortion is
legitimately allowed only to save the life of the mother (Eltahir et al., 2014).
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2.1.3 Neonatal and infant mortality

Neonatal mortality refers to death of a live-born baby during the first 28 days of life.
and it is measured by the neonatal mortality rate (NMR), which is the number of
deaths of babies under 28 days of age per 1000 live births in that year.

Infant mortality refers to the death of young children under the age of one year,
and it is measured by the infant mortality rate (IMR), which is the number of deaths of
children under one year of age per 1000 live births in that year.

Neonatal mortality accounts for roughly 2.5 million deaths globally annually within
the first 28 days of life which is the most vulnerable period for a child’s survival, while
infant mortality accounts for 1.5 million of these deaths. Neonatal and infant mortality
constitute 75% of under-5 mortality (UNICEF et al.,, 2019; UNICEF, 2020). In the
past two to three decades, the average global neonatal mortality rate dropped to 18
deaths per 1,000 live births in 2018 (Figure 4). Comparatively, the average global
infant mortality rate dropped to 11 deaths per 1,000 live births in 2018 (Mekonnen et
al., 2013). However, the vast majority of neonate and infant deaths take place in low-
and middle-income countries where children face widespread disparities in their

chances of survival. At the same time, approximately half of these deaths occur at
home (Mekonnen et al., 2013; Buchbinder, 2008).
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Neonatal mortality rate, 2019

The share of newborns who die before reaching 28 days of age.

No data 0% 0.5% 1% 2.5% 5% 10% 15%
[ - [

Figure 4. Estimated Neonatal mortality rate

Source:  OurWorldInData.org ~ (Accessed ~ 05.06.2020)  Retrieved  from:
https:/ /ourworldindata.org
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Infant mortality rate

The share of newborns who die before reaching one year of age.

25%
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Source: UN Inter-agency Group for Child Mortality Estimation (via World Bank) OurWorldInData.org/child-mortality/ - CC BY

Figure 5. Estimated Infant mortality rate in Yemen

Source:  OurWorldInData.org ~ (Accessed  05.06.2020)  Retrieved — from:
https://ourworldindata.org

Neonatal health is found to be dependent on mothers’ health and health care services,
therefore neonatal mortality rate acts as an indicator of the maternal health level and
quality of maternal health services, whereas infant health is dependent mostly on
environmental factors; therefore, infant mortality rate can indicate the general health
needs and socioeconomic status (Menezes et al, 2019; Khajavi et al,, 2017,
Sharifzadeh et al., 2008; MEASURE Evaluation, 2020).

The infant mortality rate was found to be an indicator for general wellbeing of
the society or the nation. Furthermore, it has been used as an outcome to be described
or as a variable to predict the socioeconomic progress of a nation. Subsequently, that
translates to policies and interventions to improve both child health and the society’s
wellbeing (Gonzalez & Gilleskie, 2017). Even though advances in combating
childhood illnesses in developed countries, infectious diseases — especially blood
infections, diarrhoea, and pneumonia — in addition to neonatal encephalopathy and
preterm birth complications remain the main causes of death for children under the
age of one year, particularly in low income countries. These causes account for almost
a third of global deaths of under one year old children. Malnourished children,
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especially those with severe acute malnutrition, have a higher risk of mortality from
these common childhood diseases. Nutrition-related factors contribute to a very high
percent of deaths in children of under one year (UNICEF et al., 2019; UNICEF et al.,
2014).

In addition to the causes of infant mortality there are contributors to infant
death that act as risk factors and make the infant death more likely to happen (Table
3). In many situations it is more effective to reduce the risk of the contributors than to
act on many of the reluctant leading causes of infant mortality — for instance, averting
birth defects by giving adequate folic acid before and throughout pregnancy for
mothers or, furthermore, addressing preterm birth, low birth weight, and their
consequences through improving mothers’ health and nutrition condition and
providing essential adequate antenatal care to ensure that full-term babies are born at a
healthy weight. On the other hand, infants born preterm or with a low birth weight
complication should be treated and given adequate care. Ensuring proper health and
medical care of mothers before and throughout gestation can lower babies’ risk of
several of the leading causes of under one year child death, involving birth defects,
preterm birth, low birth weight, sudden infant death syndrome, and pregnancy
complications. Investing in maternal and child public health programs such as
immunisation, nutrition, and integrated management of childhood illness would save
uncountable lives by offering early prevention, detection and intervention and by
advancing the quality of life for infants and their families. With a population of almost
29.7 million in 2019 (Worldometer, 2020), Yemen is the highest country in the region
in terms of neonatal and infant mortality and fertility rate (figure 5), although it has the
lowest life expectancy rate (IndexMundi, 2020).

The impact of the high mortality situation in Yemen is manifested in the
lifetime, in terms of a quite low life expectancy rate. The census of 1994 reveals that
life expectancy was just 58 years for both males and females. The total fertility rate is
still high as well, despite a decrease from 7.7 births per woman in 1991-92 to 4.4 in the
2013 health and demographic survey (MOPHP et al., 2015; MOPHP et al., 1998;
Central Statistical Organization et al., 1994).

In the past decade, however, Yemen witnessed an unprecedented decline in
neonatal mortality from 37 per 1000 in 1992 to 27 per 1000 live births in 2013 (The
World Bank, 20106), with a decline of almost 27%. On the other hand, the infant
mortality rate was estimated to be 77.7 (107.8) in 1992 (DHS 1992), and recently it is
estimated to be 43 out of 1000 live births, with 44% of these infants being born with a
birth body weight of less than 2.5 kg (Al-Shahethi et al., 2019; MOPHP et al., 2015;
Central Statistical Organization et al., 1994). Decades of impoverishment and years of
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severe war between different parties since 2015 have left crucial public services, as well
as essential healthcare services for mothers and children, on the edge of complete
breakdown. As a result of such a vulnerable earlier state and the current humanitarian
crisis, many expectations and experts believe that neonatal and infant mortality have

risen severely since then (United Nations, 2019).
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2.1.4 Antenatal care and skill birth attendance

In general, health research constitutes antenatal care, and skill birth attendance is
likely to decrease the undesirable pregnancy outcomes as well as improve mothers’
and neonatal health and wellbeing. Antenatal and delivery care visits are occasions
for offering demonstrated effective therapeutic cares, preventive health care
services involving vaccination and inspection for preventive diseases, and
education about developing a birth and emergency preparedness plan. Ultimately,
such ANC measures yield improved maternal and newborn health and survival
(Rahman, et al., 2011; Munsur et al., 2010; Carroli et al., 2001a; Bhutta et al., 2010).
In addition, ANC has the potential to promote delivery with a skilled health
professional (Anwar et al., 2008; Ochako et al., 2011) as a result of the motivation
provided during antenatal care visits and enhanced mothers’ experience with the
health care workers (Akin et al., 1995). In Yemen, as in other developing countries,
the majority of mothers might not have the chance to attend any ANC visit during
pregnancy or might have only one ANC visit (WHO, 2013a) but non-compliance
(Barros et al., 2012) to the World Health Organization (WHO) recommendation of
at least four ANC visits for a given pregnancy at specified intervals provided by
skilled attendants (Villar et al., 2001; Carroli et al., 2001b).

Utilization of obstetric care during delivery is universal in developed
countries, in contrast to the developing countries where obstetric care access is
limited (Cynthia et al., 2007). The reasons for such access disparities included but
not limited to health behaviours, low socioeconomic status and education of
women and families as well as transportation challenges and poor quality of
emergency obstetric care provision (Cynthia et al., 2007). Previous scientific
research has cleatly proven the remarkable sensitivity of maternal mortalities to
standards of obstetric care (Babalola et al., 2009; Kusiako et al., 2000; Lawn et al.,
2005). The most risk of maternal, perinatal, and newborn mortality occurs during
the time of delivery and within the first 24 hours after delivery. Hence, investments
in appropriate and accessible obstetric care provided by qualified health personnel
for all delivery cases including complicated life-threatening cases can save the lives
of women and newborns (Babalola et al., 2009; Kusiako et al., 2000; Lawn et al.,
2005).

According to the 2013 Yemen National Health and Demographic Survey, it
is assessed that about 70% of births took place outside health facilities (home
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delivery), and a traditional birth attendant delivered 12% of all births, while 41% of
entire mothers who gave birth in the five years before the survey were helped at
delivery by a family member or friend. Countrywide, in 2013, 60% of women who
had a live birth in the five years before the survey received at minimum one
episode of antenatal care from qualified health staff. This rate was higher in the
suburban regions at 80% and lower in the rural regions at 51% (MOPHP &
UNICEF, 2008) (figure 6). Some previous studies and surveys have been done to
explore the maternal health and reproductive care services utilization situation in
Yemen and other low-income countries, and these studies have shown that most
maternal deaths and disabilities in low-income countries are caused by avoidable
obstetric complications, which can be prevented if women get adequate and timely
antenatal, natal, and postnatal care (Zelalem et al., 2014; Addai, 2000).

ANC provides the opportunity to offer pregnant women health and medical
benefits, but it is not sufficient to receive just ANC, since the majority of the
unanticipated deadly complications occur through delivery and the postnatal phase.
It is then crucial to ensure pregnant women have ANC during pregnancy and
skilled birth attendance during delivery and post-partum for the early detection and
also for appropriate and timely management of such complications. However,
various cultural, socioeconomic, and demographic factors hinder the scale-up of
the utilization of these services in most of the low-income countries (Table 4)
(Zelalem et al., 2014; Stephenson & Elfstrom, 2012).

The low level of reproductive health services use among women in low-
income countries may be attributed to an array of predisposing, enabling, and need
factors. The predisposing factors are mainly the mother’s age at delivery,
household size, mother parity and health-related characteristics (Fosu, 1994).
Among numerous predisposing factors, the level of paternal and maternal
education is one of the fundamental determinants of utilization of maternal health
care services (Ladusingh & Holendro Singh, 2007; Becker et al, 1993). The
enabling factors include shortage of revenue, accessibility, availability, quality,
continuity and comprehensiveness of health services. Among numerous enabling
factors, economic status measured by a composite wealth index has significant
bearing on the use of MCH services in many low-income countries, including
Yemen (Table 4) (Carr, 2004; Shibre & Mekonnen, 2019). Among the need factors
are the mother’s perception of her condition’s seriousness and need for health
services, and also the mother’s belief that the health services will provide the
expected benefits (Anwar et al., 2008). Thus, it is reasonable to assume that such
various factors do affect the utilization of services to a larger extent in low-income
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settings. Another significant conclusion from the review of previous research
findings is that the role of individual and household determinants of MCH service
utilization differs across and within geographic and social settings (Bashour et al.,
2008; Navaneetham & Dharmalingam, 2002).

Share of pregnant women receiving prenatal care

Yemen
50%
40%
30%
20%
10%

0%
1992 1995 2000 2005 2010 2013

Source: World Bank

Figure 6. Estimated Prenatal care among pregnant women

Source:  OurWorldInData.org  (Accessed  05.06.2020)  Retrieved  from:
https://ourworldindata.org

44



S

SAIV/AIH Jo} Buisa) pue Buijesunod aaey pue Xapul
‘salionl[ep [euonnyisul aAeY ‘[euuosiad paulel) Aj[ealpaw woly Ujleam pjoyasnoy pue
K1an||ap pajsisse aney 0} Aj9yl] 810U 81aM U}|eam JO Spueq SAIV/AIH Jo} Bunse) pue Buijesunod S90IAIBS Y)eay aAlonpoidal UBLLIOM BU} JO 80UBpISa) njenuep
1$8UoH 8y} ul s1ayjop sdnoub 3sayol pue jsalood ay) usamiaq pue ‘A1anjap jo aoe(d ‘Aianijep Jo uoezijyn ui Ayjenbau  ‘uoneanps ‘ebe :sajqeliea Kaning Jaysn|n uswom Jo alignday ‘110z
paounouoid a10w 8q 0} punoj sem uoneziin ul Ayenbau 1B Sjuepuajie YMIq JO 8SN pue JNY J0 8a16ap 8y} aulwexs 0] olydeiBowap-01003 Jojeaipu| ajdniny palLeW JoAd |9 “le jo uewyey
uondaoesjuoo
Jood ay} Buowe [9A8] 10} paau Jawun pue asn aAldasesuod
MO € Je paulewal ONY Pue Ygs Jo asn ‘asn aAdasesuod ‘ONV ‘VgS ‘uoneziunwiwi pooypliyd  sajiuinb yjeem Aq saoinles yeay  jusuodwod [ediouud Buisn elpy|
10} pamo.Ieu Sey pue ‘sieak ay} Jano abie| paulewal sey :S90IMIBS Ujeay p|Iyo pue aAionposdal  plIyo pue aAnonpoidal iseq Jo asn pajndwoa si pjoyasnoy Kening yyeaH UBWIOA ‘6002 Yeured
9Je9 [EJeU pUE [ejeusjue ‘uoleziunwii pjiyd ui sanijenbaul JO SI0}2IPUI Al JO UOHEZINN ul sapifenbaul 8y} puejsiapun o aU} JOo Xapul yyeap\  pue Ajiwed [euoneN 096°ZG€ ‘elpu| B Aueyopy
SaA1deeIjU0D SPIEMO} Japuab pue ‘snjejs JuelBiw
apninie Jo yjjeay [eussjew jo abpajmouy ‘Aioluyie ‘uoneanpa
‘uswom jueubaid Jo snjeys [euoRINN sapinbauy asay} ‘suoifial olydeiboah
Ayjepow [eussjew Jaybiy ‘Bujuueyd Ajiwey Joj pasu Jawun  Jo sasned ayj ulejdxa o} pue yjeay ‘suolfial Juswdojanap 19v'120°Le
paousuadxa Ajuanbaly sse| a1ed yyeay eussjew Buizipn pue yuIq Jusdsajope ‘asn aAldaoeljuod |eusajew Jo swis} uj suojeindod ‘S3S JuaJayip ‘souspisal SypIq [ejoL BuUIyD ‘€102
SaNjLIOUIW DIUY}d PUB UONEINPS JO S|aA8] MO yjim sdnoig ONY ‘vgs ‘Aijepow eussiey pabejueapesip dew o] ‘SNjejs oIWou0d] MBIABI BINjeld: Salpnis /8 ‘e }0 UBNA [8qieg
819 [ejeu)sod ou yjim pajejoosse
Ajaasod sem snjejs [euorjeanps JaybiH “a1ed [ejeujsod a1eo [ejeu)sod ou pue aied
ou yym pajeiosse Ajesieul ing ‘Ayjioe; yjeay [ons| Jaybiy Jo  [ejeuaid sjenbapeul ‘Uoid8s UBaIBSaEI S901pul
Aunod sy Je yuIgpiyd pue Buipasyiseaiq AISN[OXa Loys yim  ‘Ajijioe) yieay [ans] Jayfiy Jo Ajunoo ayy S3S 8y} JonISU0d 0} YIq usnib
pajernosse Ajaaisod sem snjejs [euolednado JaybiH “eied 18 YHIgp|Iyo ‘(syjuow ) Buipaapsealq S8WO02N0 pue a.ed [ejeuliad pasn sem (y0d) sisAleue Konins Apuaoal Buiney BUIYD ‘2102
|eyeuaid ajenbapeul yjim pajeldosse Ajasianul alem sadipu| BAISN|oXa 1oys ‘JyBlamuypiq Mo U)Im Uolje[e S3S paulwex3 juauoduwiod [ediduld [BUONOSS-SSOI0  UBWIOM [BINI YQEY “e jo niemy
"Bpuemy
Kianijap jo pue ‘JdAB3
uonnsul y)eay e uj pasonijep auwy ay} e pue Aoueubaid Buinp S10}0B} shanng yyesH 18€'G = epuemy ‘ysepe|bueg
1S0.8)Ul JO SBLIOIINO INOJ BY} Y}IM Pajeloosse ‘JojsauLy Jsiy 8y} Bulnp JIsiA ONY 8Je9 S JaYJoW B 0} UORNQUIU0D  [9AS|-ANUNWIWOD Jo 8buel pueoydesSowaq  pue ‘9gp‘g =1dAB3  ‘ZL0z ‘woxsyd
Apueayiubls paulewas Sa|qeleA [9AS]-AUNWWOD [BISASS  1SII4 "SHSIA DNV ¥ 1SE8] JB ‘YISIA ONY Auy s Aunwiwod sy} ajebisanul o Japeouq e sejelodiodu AjleuoneN ‘9z6‘v = ysepejbueg 8 uosusydag
anbjuy2a) Juswissasse azIs Knunoo
sBuipuy urely S3WoINQ swie Apnjg 91WOU0930190§ ubisaq Apnys | syoslqng pue sioyny
S91JJUNOI SWODUI-B|PPILL PUE -MO| Ul UBWOM BuoLe S[aAs] 8Sn 8ouepusjie YIq |[S pue 8Jed [Bjeusjue sy} Uo S3S JO 8]0J 8y} JO 92UBPIAS JO Alewwng 'y 9|qel



2.1.5 Contraceptive use, and unmet need for contraception

The importance of modern contraceptive usage as one of the most cost-effective
strategies for promoting reproductive health and fostering socioeconomic
development is well known globally in both developing and developed countries
(Kriel et al., 2019; Adedini et al., 2015). Both contraceptive use and unmet need for
family planning are important determinants to understanding fertility changes and to
enhance reproductive health globally. Contraceptive usage refers to women who are
currently using at least one method of contraception, regardless of the method used,
and is usually reported for married women aged 15 to 49, while unmet need for
contraception refers to currently married fecund women who are not using any
method of contraception, but who wish to postpone the next birth or who wish to
stop childbearing altogether.

In 2015, the contraceptive prevalence among married or in-union women aged 15
to 49 years was approximately 64%. However, huge disparities in contraceptive use
were found across regions and between the richest and poorest countries (Ajayi et al.,
2018), while presently 214 million women in underdeveloped nations with unwanted
pregnancy are not using a modern contraceptive method (Ann, 2017). Those women
with unmet need for modern contraception contribute to approximately 84% of
unplanned pregnancies in underdeveloped nations (Bamgboye & Ajayi, 2016).

Modern contraceptive usage has the potential to hamper unintended pregnancies,
which ultimately will result in reducing the risk of unsafe abortions and maternal
death. Furthermore, modern contraceptive usage has been generally admitted for
regulating women’s fertility, which can be translated into significant improvement in
women’s access to education and empowerment opportunities (Cleland et al., 2014).
Consistently, it has been identified that accelerating the uptake and utilization of
modern contraceptive methods plays a key role in promotion of reproductive rights
and gender equality (National Department of Health et al., 2019; Massyn et al., 2017).

The low level of reproductive health services use among women in low-income
countries may be attributed to an array of predisposing, enabling, and need factors.
The low level of family planning and contraceptive methods use was attributed to an
array of influencing factors including interpersonal relationships with intimate
partners, family, community members, and healthcare providers. Such influences on

contraceptive methods use are complex, and act on different levels from sociocultural,
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economic (Table 5), political and gendered factors, to everyday level factors (Ann,
2017; Cleland et al., 2014; Dudgeon & Inhorn, 2004; Varga, 2001).

The 2013 Yemen National Health and Demographic Survey estimated that about
29.2% of women were using modern contraception (MOPHP et al, 2015).
Additionally, according to the United Nations Population Division, contraceptive
usage is significantly lower in Yemen than in most Middle Eastern and North African
states, however the proportion of women who have unmet need is the highest in
Yemen where more than half of the women who want to avoid unplanned
pregnancies (62%) are not using any contraceptive method and their needs are unmet
for modern contraception (39%) (Roudi-Fahimi et al., 2012). The high fertility rate
(4.4) and percentage of unmet needs of unwanted pregnancies (62%) in Yemen make
worrying of the ultimately predicted high unsafe abortion rate (MOPHP et al., 2015).
In the light of very restrictive Yemeni abortion laws, limited access to maternal health
care, high illiteracy rate especially among women, and high maternal mortality rate, the
situation represents a major health problem that urges the authorities to implement

the effective solutions.
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2.1.6 Female genital cutting

Female genital mutilation or cutting, also recognized as female circumcision, is a
customary procedural cutting or removal of part or all of the external ladies
genitalia for nonmedicinal purposes (WHO, 2020). Almost more than 125 million
girls and women are estimated to have undergone FGC worldwide, and also every
year there are 3 million girls who are believed to be at risk of female genital
mutilation/cutting (FGM/C). FGC is a habitual custom mostly in African and
Middle Eastern states , though it is additionally noticed among baby girls and
women settled in North America and Europe (WHO, 2020; Chikhungu & Madise,
2015; UNICEF, 2013b; Karmaker et al., 2011; Islam & Uddin, 2001; Walraven et
al., 2001).

Findings from territories where FGC is frequently practiced display a difference
in female circumcision prevalence both in between territories and within various
areas of territories. In Sudan, Ethiopia, Eritrea and Egypt the prevalence of female
circumcision extends from 80 to 97%, while in Tanzania and Kenya it displays
lesser prevalence rates extends from 18 to 32 percent (figure 7) (Leye & Deblonde,
2004; Van Rossem et al., 2015; Ministry of Health and Population et al., 2015).

Reasons for this procedure consist of grounded religious and cultural tradition
that enriches fertility, protection of virginity, assures purity, scales marriageability
chances, prevents stillbirths, and intensifies male sexual pleasure — nevertheless,
none has a scientific validation (Sipsma et al., 2012; Nour, 2008; Gruenbaum, 2005;
El-Shawarby & Rymer, 2008; Plan, 2005). Furthermore (Table 6), poor access to
information about the adverse health consequences with the procedure, and high
levels of illiteracy in communities where such a procedure is common are other
factors responsible for FGM/C practices (Natasha, 2019, Attorney-General's
Department, 2013).

In the countries where FGM/C is performed, the girtls are circumcised greatly at
various ages from one country to another. For instance, in Egypt almost 90% of
girls are cut between the ages of 5 and 14 years (UNICEF, 2005; Inter-
Parliamentary Union & UNICEF, 2004). While in Yemen 76% of girls are cut in
their first two weeks of life. In many African countries most of girls are cut before
their fifth birthday (Jiager et al., 2002). However, in general the girls age at FGC is
ranging from babies and toddlers to teenagers. Traditionally, FGC is performed in

49



non-sterile conditions by traditional personnel (UNICEF, 2005; Inter-
Parliamentary Union & UNICEF, 2004; Jager et al., 2002).

Teenagers and women that have been subjected to FGC are in danger of health
complications and base one type of FGC and practitioner who carry out the action.
Such problems can be short-lived or lifelong, throughout gestation or childbearing
and may be social, cultural, mental or sexual. Also, infants of those mothers are at
risk of neonatal mortality or born underweight and its complications (Ashimi et al.,
2015; Rushwan, 2000; Zelalem et al., 2014; Ladusingh & Holendro Singh, 2007).

In Yemen, some evidence suggests that families perform female circumcision in
various parts of the state. The United Nations Population Fund (UNFPA) office in
Yemen has reported that 24 percent of Yemeni ladies have been subjected to
female circumcision (Wadi, 2014). At the same time, the UNICEF office in Yemen
has reported that the prevalence of FGC is 30%.

According to some studies and reports, FGC is mainly performed in societies
on the Red Sea and others seaside of the country with prevalence of about 97%.
Additionally, it is performed in Sana’a, Aden, Hadramout and Al-Mahrah with
prevalence rates of 45.5%, 82%, 96% and 96%, respectively (Wadi, 2014; Ministry
of Public Health and Population & the Pacific Institute for Women’s Health,
2001).

In addition, as reported in the 1997 Demographic Health Survey, the ratio of
women who had been circumcised is 23% in Yemen. However, the practice by
region varies substantially. However, it is performed in the high mountain along
with high land and desert region with prevalence rates of 15% and 5%, respectively
(MOPHP et al., 1998).

According to how much tissue is removed, WHO has recognized four types of
FGM/C: type I, known as clitoridectomy, type II, clitoridectomy and partial or
complete removal of the inner labia with or without removal of the outer labia,
type III or infibulations, and type IV for other forms of harmful procedures
(WHO, 2020; Toubia, 1993).

In Yemen, another traditional manner, which is known locally as al-takmeed, is
executed on baby genitalia where a warmed-up compress of stone, soil, melted fat
or herbs is imposed on girls” external sex organ for weeks to desensitize nerve
endings in the genitalia areas (Wadi, 2014).

International, significant work throughout several years has taken place to rule
out FGC, with little achievement. Treaties have been adapted such as the
Convention on the Elimination of all Forms of Discrimination against Women
(CEDAW), and Convention on the Rights of the Child, where almost all states
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have endorsed such treaties and engaged to act in favour of the abandonment of
FGM/C, including ensuring that health personnel are not involved in, and do not
carry out, the procedure (UNICEF, 2010; World Health Organization, 2010).

In Yemen, where the national authority’s attempts to scale down female
circumcision prevalence are blamed for being not sufficient, female circumcision is
recognized to be customarily performed in domestic societies. The Ministry of
Health widely decried the habitual procedure and attained a ministerial an
authoritative order in force by January 9, 2001, prohibiting the practice in both
public and private facilities. Though, the decree is ineffectually employed.
Additionally, a draft of a prohibition law involving forbidding female circumcision
was submitted to congress in 2009, and up to now its accreditation is not finished
(Wadi, 2014). Simultaneously, according to the Yemeni authority, there is
insufficient evidence to pass legislation that prohibits female circumcision and it
needs first to confirm if the procedure still remains.

Female genital mutilation prevalence, 2020
Percentage of women aged 15-49 who have gone through partial or total removal of the female external genitalia
or other injury to the female genital organs for cultural or other non-therapeutic reasons.

No data 0% 20% 40% 60% 80% 100%
[ s

Source: Data compiled from multiple sources by World Bank

Figure 7. Estimated female genital mutation prevalence

Source:  OurWorldInData.org  (Accessed  05.06.2020)  Retrieved — from:
https:/ /ourwortldindata.org
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2.2 Maternal and child health inequality and inequity scope

2.2.1 Inequality in maternal and child health

The increasing inequality in accessing maternal and child health care and in health
outcomes is a matter of anxiety as countries continue to strive for improved
maternal and child health.

Inequality in health is categorized as inequity when it originates from socio-
economic variances in the general community. Theoretically, at least, if socio-
economic differences generate these differences in a country, then these
differences should be amenable to alteration by changes in policies, programmes,
or practices. Similarly, health inequalities can be identified as discrepancies in
health status or in the distribution of health determinants among various
population classes so that the resulting health inequalities ultimately generate
inequity in health (Boerma et al., 2008). Thus, health inequality is the barometer by
which health inequity can be evaluated (WHO 2013b; Braveman, 2010). Inequity in
health occurs when individuals are unfairly denied resources, and they need to
preserve their health or safeguard them from unwanted or undesirable
circumstances (Gillespie et al., 2007).

An alarming health inequity between and within countries has been established
throughout several years (Whitehead, 1991). However, latterly there have been
appeals to assure the global community commitments to reduce this disparity
(WHO, 2013b; Commission on Social Determinants of Health, 2008). The WHO
Commission on Social Determinants of Health (CSDH) was established in March
2005 to address the social causes of ill health and health inequities (Commission on
Social Determinants of Health, 2008; Marmot et al., 2008; CSDH, 2008). The
WHO commission has re-ascertained the unfair variations within and between
population stratums as social injustice, which conveys with it ethical consequences.
Through the equity we can monitor whether specific strata of the population (for
instance poor, young, single, rural residents and illiterate women) are being denied
essential maternal and child health needed to avoid undesirable pregnancies
(Gillespie et al., 2007).
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Furthermore, exploring trends of inequalities in maternal and child health
including SBA, ANC, contraceptive use, and FGC, we can ascertain if existing
policies, programs, and interventions are acting effectively to narrow or expand the
inequity gaps existing between groups. Nevertheless, when considering maternal
and child health including FGC and contraception the equity concept requires to
be employed more carefully than is the case with other health interventions (WHO,
2021a; Gillespie et al., 2007).

Additionally, a list of maternal and child health indicators (such as contraceptive
prevalence, unmet need of family planning, ANC coverage, SBA coverage,
maternal mortality ratio, and infant mortality rate) are acting as key monitoring
indicators for health inequity that show the wide gaps among rich and poor, both
between and within countries. The WHO Equity Analysis Group has selected
these indicators because of their relevance to health services and health system
strength (WHO, 2021a; Boerma et al., 2008).

2.2.2 Social determinants

It is more and more being realized that maternal and child health outcomes are a
result not merely of genetic, natural, and personal risk factors but also of other
factors like wealth, ethnic character, sex, and education, along with others.

Social determinants of health refer to social, economic, and political situations
that affect the health of individuals, communities, and populations (CSDH, 2008).

In settings with high inequality between socio-economic subgroups, women’s
access to information, decision making and livelihood chances contribute to their
illness and levels of well-being, while poor maternal and child health outcomes in
high inequality settings caused by poor health services, ineffective policy, and
society variations are far more debilitating for low socio-economic status women
and children. Policies options and leading social authorities that allocate capacity
and resources unfairly within populations recreate inequitable health outcomes.

Simultaneously, all social and political mechanisms and conditions of daily life
create the social determinants of health and are accountable for a big part of health
inequities among and within states (CSDH, 2008).

UNDP has adapted an outline to analyse the determinants of maternal health.
The elements of the outline are: (i) personal characteristics of females such as age,
number of children, awareness of services, education, former obstetric history

along with others; (i) family and peer features such as income situation, access to
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resources, support from natal and marital relatives, and married affiliation; (iii)
community context, such as rural, urban, tribal, social situation (such as class,
economic stratum, ethnicity), social capital, and distance to institutions; (iv) culture
and social values, such as females’ status, gender, standards, religion, health beliefs,
and social consensus; (v) health services, such as availability of services, skilled
staff, community acceptability of services, fees and charges for services; and (vi)
structural determinants, such as laws, policies, budgets, education, social
protection, health policy, health services rights and so on (UNDP, 2011).
Understanding the various factors that influence women’s, infants’, and children’s

health both negatively and positively is crucial for improving their health.

2.2.3 Measures of inequality

Researchers describe health inequality as disparities in health status across people
in a population (Murray et al., 1999a; Gakidou et al., 2000). Such methodology,
which is coherent with the measurement of inequality in other disciplines, for
instance economics, lets us make cross-country comparisons and study the
determinants of health inequality (Murray et al., 1999b).

Adequate baseline data is necessary to help us understand health inequalities
more fully and to help identify appropriate targets and interventions to reduce
them. This includes information about health, illness and health setvices use, and
information about how these health indicators are patterned across different
demographic or socioeconomic groups and across different geographical areas.

Life cycle or life course perspective provides a useful framework for
understanding how social determinants influence health and the generation of
health inequalities and for identifying entry points for interventions. Briefly, a life
course perspective explores how different social determinants operate or
accumulate as advantages or disadvantages over different stages of the lifecycle
(WHO, 2008).

To measure health or health-related inequality in a population, many researchers
and experts propose more than one approach to conceptualizing and
operationalizing health inequality monitoring. In the measurement of health
inequality, the complete range of fatal and non-fatal health outcomes should be
incorporated. This notion is operationalizing the concept of individual health
lifespan, since this concept includes those differences in lifespan that are simply
due to chance. In such cases, the quantity of interest for studying health inequality
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is the distribution of health expectancy across individuals in the population. The
inequality of the distribution of health expectancy can be summarized by measures
of individual/mean differences (differences between the individual and the mean
of the population) or inter-individual differences.

One may choose simple or complex measurement on inequality. Simple
pairwise comparisons of health are between two subgroups, such as the most and
least wealthy. Where complex measures do not present substantial improvement of
the inequality picture, such simple methods have been predominant in their
simplicity and straightforwardness that makes them intuitive and easily understood.
The most appropriate and straightforward way to describe inequality is with
difference (the absolute inequality between two subgroups) and ratio (the relative
inequality between two subgroups). Complex measures of health inequality have
the ability to alleviate the limitations of simple measures (Koolman, 2006; Wagstaff
et al, 1991).

However, complex measures of inequality use data from all subgroups to assess
inequality where they create a single figure that summarizes the amount of
inequality existing across all subgroups of a population. Furthermore, complex
measures methods can be utilised either for a series of subgroups with a natural
ordering or for those without natural ordering.

The most appropriate methods to conduct complex measures of inequality in
ordered groups are either the slope index of inequality (assesses absolute inequality)
or the concentration index (assesses relative inequality). The appropriate methods
to conduct complex measures of inequality in non-ordered groups are either
absolute mean difference (absolute inequality) or the Theil index (relative
inequality).

On the other hand, population attributable risk is a useful measure to explain
the contribution of within-country inequality to a country’s progress towards
universal health coverage, while population attributable risk percentage is
analogous to population attributable risk, and it is a useful measure to measure
relative inequality, representing the proportional improvement possible by
eliminating inequality between subgroups (to the level of the reference subgroup).

Mackenbach and Kunst (Mackenbach & Kunst, 1997), even though their
opinion goes hand in hand with Wagstaff’s and colleagues’ (Wagstaff et al., 1991)
choices (concentration index, relative index of inequality, and slope index of
inequality), advocated for other simple measures, such as the prevalence

differences, and more complex measures, such as regression-based population
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attributable risk to complement each other. Current reports have also stressed that
relative measurements of inequality must be balanced by measures of absolute
health inequalities, such as prevalence differences and slope index of inequality
(Koolman, 2000).

2.2.4 The role of socioeconomic status in maternal and child health

Vast literature documenting the relationship between socioeconomic status and
maternal and child health and the importance of socioeconomic status as a health
determinant is well known in both developing and developed countries (Yuan et
al., 2013; Van Bodegom et al., 2009; Shavers, 2007; Braveman et al., 2005; Fotso &
Kuate-Defo, 2005; Krieger et al., 1997). However, the associations between each of
the socioeconomic status indices, whether assessed by income, education,
occupation, or composite SES, and the maternal and child health outcomes,
somewhat varied. As has been previously acknowledged, these variations
emphasize the fact that the associations between socioeconomic status and health
outcomes appear to be outcome specific and that different SES measures may
differentially impact health outcomes (Nwaru et al., 2012; Braveman & Cubbin,
2003; Cubbin et al., 2000). Furthermore, studies have emphasized that it has been
difficult to determine whether the relationship exists primarily because health
affects socioeconomic status, whether socioeconomic status has a direct impact on
health, or whether both are affected by some third factor such as rate of time
preferences (Adeoti & Awoniyi, 2019).

Socioeconomic status has been a powerful determinant of health; as a general
rule, wealthy people tend to be in better health than people of poorer status
(Erreygers & Van Ourti, 2011). There appears to be a significant impact of
socioeconomic status on a multitude of diseases, including chronic disease
(Gershon et al, 2012). Many studies have found inverse associations between
economic situation in the family and the mothers’ and children’s health outcomes
indicators. Low income has been associated with increasing the odds of reported
mother, neonatal, infant and child morbidity and mortality (Adgoy, 2018).

Economic or financial wealth determines the time, place and person, meaning
when, where and from whom you get the service. Socio-economic status
determines the decision making because it is challenging without having money or

a supportive husband, family, or social network. Therefore, unemployment,
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poverty, and lack of money to pay for transport are barriers in decision-making on
health care service utilization if the service is unaffordable (Samb & Ridde, 2018;
Ochako et al., 2011).

Subsequent improvements in income were associated with reduction of mother,
neonatal, infant and child morbidity and mortality, which agreed with previous
reports. These previous results demonstrate that mothers and families who are
poor may experience less optimal utilization of adequate maternal and child health
services compared with mothers and families with better economic or learning
status (Prata et al., 2011; Houweling et al., 2007; Babalola & Fatusi, 2009; 2007;
Burgard, 2004).

Many scientific literature documents also found the health of mothers and their
babies to be associated both with family housing quality as well as with
occupational status of the mothers and/or their partners. They showed a tendency
for mothers and partners of lower SES (defined according to their occupation and
home quality) to report more health problems among mothers and their babies
compared to those with medium and higher SES (Turnbull et al., 2011; Hertel-
Fernandez et al., 2007).

Different studies in most countries reported that employment status was a
common social determinant of maternal and child health because better
occupational status would empower women and families economically to pursue
advanced health services. Such women and families can mostly afford to pay for
health services and any related travelling costs (Aryeetey et al., 2015).

On the other hand, some previous studies have shown that the housing quality
SES index in terms of water supply, and availability of sanitary facilities and
electricity, is a strong predictor of mothers’ and children’s morbidity and nutritional
status as well as neonatal and child mortality (Zanini et al., 2011; Rath et al., 2010;
Amal & Kabir, 2008). These findings may reflect the poor quality and
unsustainable access to water, sanitation, and electricity services. Thus, the absence
of proper drainage of household wastewater would create an infectious
environment, which could help spread infectious diseases in both the mother, the
newborn and the younger children (Vine et al., 2012).

Other studies have also noticed that the health secking behaviour of mothers
and families depends on the level of educational attainment and specifically health
education at an individual, family, and community level via regular health
promotion activities (Chol et al., 2018; Samb & Ridde, 2018; Alvarez et al., 2009;
Babalola & Fatusi, 2009; Woldemicael, 2010). Ditekemena et al. defined those men
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who were educated and with high income were obtaining good health care services
for their spouses/women and children (Ditekemena et al., 2012).

2.2.5 Theoretical framework

The theoretical framework of this thesis has been inspired by the WHO
Commission on Social Determinants of Health proposed approach that
emphasises the concept of the traditional specific theories of the social production
of health (WHO, 2010). Work on the social determinants of health will build up
equity and reduce health inequalities (Marmot et al., 2008). All of the traditional
specific theories apply the following main paths and procedures to explain
causation: (i) “social selection”, or social mobility; (i) “social causation”; and (iii)
life course perspectives. Each of these theories and associated path and
mechanisms clearly emphasize the concept of “social position”, which is observed
to perform a main role in the social determinants of health inequities (WHO,
2010). However, social selection indicates that the causal direction is from health
problem to SES, however the social causation indicates that the causal direction is
from SES to health (West, 1991; Working Group on Inequalities in Health et al.,
1980). It is improbable that social selection affects children directly, as they have
not yet established their own SES, however, it might become more applicable as
children grow older and start to establish their own SES socioeconomic status.
Nevertheless, social selection might influence children indirectly via their parents’
SES and hence, social selection is a useful perspective in understanding the process
of socioeconomic effect on health. It has been shown that social selection and
social causation are not mutually exclusive and in fact can be disorder specific
(Hudson, 2005; Miech et al., 1999; Johnson et al, 1999). Additionally, the
interactionist perspective intends to incorporate both the social causation and
social perspectives on social influence on MCH.

In order to build up equity and reduce health inequalities, researchers emphasize
that micro-level modifications will be not enough to reduce health inequities if
micro-level action is not supported and reinforced through structural changes. That
is where the determinants of an individual’s health usually are decisions made by
the individual or the household whete he or she lives. Therefore, household level
determinants are crucial for individual health and also the household is believed to

60



be the most important decision-making unit, and the economic problem is one of

maximizing a utility function subject to constraints (Adeoti & Awoniyi, 2019).
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3 AIMS OF THE STUDY

The study was conducted within the survey organised by UNICEF in six rural

districts of four governorates in Yemen through 2008-2009. The survey aimed to

offer reference data on MCH and related issues for the purpose of exploring

possible ways and strategies to advance MCH care in Yemen.

Using data collected from this project, the main objective of this dissertation

was to find out whether SES indices can be constructed and used to study SES-

related variations in maternal and child health outcomes and women’s health

behaviours in rural Yemen.

The specific objectives of the study were:

1.

To formulate socioeconomic status indices for rural reproductive
age Yemeni females using a set of individual and household-level
measures (Study I).

To assess the relationships between the formulated socioeconomic
status indices and several MCH outcomes (Study I).

To assess the correlations between the created socioeconomic
status indices and indicators of utilization of MCH services: ANC,
SBA, unmet need for contraception and contraceptive use (Study
II).

To examine the correlation of the constructed socioeconomic
status indices and demographical variables with women’s female
circumcision status and attitude regard female circumcision (Study
I1I).
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4 MATERIALS AND METHODS

4.1 Data source, Subjects, and study design (Studies | - II)

The current study was based on the sub-national household survey conducted and
financed by UNICEF within the Home Based Maternal and Neonatal Care project
in countryside Yemen. The survey aimed at providing information on marriage,
fertility and fertility preferences, knowledge and use of family planning methods,
unhealthy behaviours, maternal and child health care seeking behaviours, maternal
and childhood mortality, and also on awareness and attitudes regarding female
genital cutting. The data collection was planned to generate information for policy
makers and program leaders in exploring effective interventions to advance MCH
care in countryside Yemen.

Women of reproductive age of 15 to 49 years in each chosen household from
chosen governorates in Yemen (Dhale, Ibb, Taiz, and Hodeidah governorates)
were recruited and were interviewed regarding pregnancy and birth history,
maternal and childhood mortality and household socioeconomic characteristics.
Throughout June 2008—April 2009, the sub-national household cross-sectional
study was carried out in the chosen 6 countryside districts: Alazareq Asabrah,
Fara’a Aludain Mokaa, Maoza and Azidiah in 4 different governorates.

The data was gathered by means of a validated structured questionnaire that
included a household module, woman’s module, maternal module, female genital
cutting module, and neonatal module (ICF, 2018; Ministry of Public Health and
Population et al.,, 2015). For the period June 2008—April 2009, a total of 7341
consecutive households were contacted to participate in the survey and 7295 (99%)
females of childbearing age from these houses were interviewed. Figure 8 describes
the flow and participation of subjects in the study.

Subjects in Paper I

Paper I was based on the data of all 7341 households who were contacted for
interview, 7295 (99%) women of reproductive age and who are married or ever
married completed the survey questionnaire.
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Subjects in Paper II

The data in Paper II represented the data of the 7295 women of reproductive age.
The final sample for Study II was 6907, constituting those who were currently
married and who completed the survey questionnaire including both the woman’s
module and maternal module.

Subjects in Paper III

The subjects in Studies I and II constituted those who participated in the survey
and completed the questionnaire including the woman’s module. The final sample
for Study III was 7076 women of reproductive age and who were currently
married.

4.2 Exposure assessment (Studies | and Ill)

4.2.1 Socioeconomic Indices (Study I)

Socioeconomic measures of the participants were assessed by using a validated 64-
item structured questionnaire. The validated structured questionnaire was designed
specifically for assessing maternal and child health of Yemeni mothers and
children. The questionnaire was adapted from model survey instruments developed
by Macro International, Inc. and the Knowledge, Practice and Coverage Survey
instrument developed by Johns Hopkins University and reviewed more recently by
the Maternal and Child Health Program at MOPHP of Yemen (ICF, 2018; Ministry
of Public Health and Population et al., 2015). The issues of questionnaire validity
were identified in consultation with the Medical and Health Sciences Faculty of
Sana’a University and UNICEF Yemen office.

The validated structured questionnaire was used to interview the ever married
women at reproductive age who had a childbirth in the last two years before the
survey from the selected households. The interviews were done person to person
in Arabic and were performed by skilled midwives who employed in the health
institutions of the same sittings. The survey tool collected basic socioeconomic
information such as the participant’s ownership of a vehicle, possession of

agricultural land, possession of domestic animals, and household access to essential
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services, including the characteristics of the place of dwelling and educational

status.
Invited households in the randomly selected 213 villages
in 4 sub national governorates to take part in the sub
national survey 2008 — 2009
N= 7341
Refusals, n = 46
(1%)
Women who participated in the survey
N = 7295
(99% of who participated in the survey)
Women at reproductive age who Women with birth history who
completed women’s module completed woman’s and maternal
questionnaire. N= 7076 health module questionnaire. N=
(O7 % of who participated in the 6907 (94.7 % of who participated in
survey) the survev)

Figure 8. The flow of participants in the studies | - IlI
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4.2.2 Individual maternal factors (Study Ill)

Assessment of the independent individual maternal variables is described below.
Maternal age variable was categorized into 3 age groups (=18 years, 19-34 years,
235 years) for Study II, while for Study III age was dichotomized into 4 age groups
(< 20, 20-29, 30-39, 40-49).

Present marital status was classified into 4 categories (currently married,
formerly married, never married) (Studies 1I and III): (i) Married (women who were
married at the time of the interview or whose marriage contract has been entered
before the time of the interview); (ii) Divorced (women who are divorced and who
have not married again at the time of the interview); (iii) Widow (women whose
spouses have died); (IV) never married (women who have never been married or
for whom no marriage contract has ever been entered at the time of the interview).

Under-age marriage (a girl who was in a marriage before the age of 18 and
refers to formal marriages in which children under the age of 18 live with a
spouse).

Family marriage (woman who is/was in a spousal relationship with a male
person who is concerned as a second cousin or neare).

Mothers’ female circumcision status (women who had been subjected to any
types of female circumcision at the time of the interview)

Women’s attitude regard female circumcision (women who favoured the
continuation or the discontinuation of FGC practice).

Household head gender term was dichotomized into either male or female.

Chewing Qat is a status when a woman chews the leaves of the qgat plant that
leads to a state of increased excitement with the possibility of mild euphoria as a
bonus. The term was dichotomized into either yes or no.

Tobacco Usage (a woman who habitually used any of the tobacco plant leaf and
its products including cigarettes, pipes, cigars, sniffed, sucked, or chewed.)
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4.3 Outcome assessment

4.3.1 Maternal health indicators (Study I)

43.1.1  Maternal mortality

In our resource-limited study setting, where both a routine registration of maternal
deaths and medical autopsies to confirm the deaths are deficient, we have adapted
other alternative data acquisition empirical methods. We used household surveys to
capture data at a single point in time (Graham et al., 2008). We used the
International Classification of Diseases (ICD, 10th edition) definition of maternal
mortality (WHO, 1992).

Maternal death assessed in the present study was measured by using an Arabic-
modified version of the validated structured questionnaire. The modification of the
validated structured questionnaire was done by adding other specific questions: (i)
whether there was death of any woman during pregnancy, delivery, or puerperal
periods during the last 5 years in that house; (i) whether the interviewed
remembered the cause of death of that woman; and (iif) where the place of death

of that woman was.

43.1.2 Spontaneous abortion

Spontaneous abortion in the present study was measured by asking specific
questions for ever-married women of 15-49 years age about: (i) whether they had
ever been pregnant and had a miscarriage; and (ii) how many times they have had a
miscarriage.

Also, we had confirmed the occurrence of spontaneous abortion by giving
analytical probing questions on whether the baby was born alive, born dead or lost
before birth, and the duration of the pregnancy when it ended. Spontaneous
abortion as an outcome variable was further dichotomized into never happened
and happened once and above
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4313  Stillbirth

Stillbirth was defined in this study by asking mothers (i) whether each pregnancy
resulted in a live birth, spontaneous abortion, stillbirth or induced abortion, and (if)
how many of their children where dead at the birth time whether male or female.
Also, we had confirmed the occurrence of stillbirths by giving analytical probing
questions on whether the baby was born alive, born dead or lost before birth, and

the duration of the pregnancy when it ended.

4.3.2 Child health indicators (Study I)

The technique used to convey to respondents to assess the neonatal and or infant
mortality event consisted of direct questions about the number of dead children to
which a mother had given birth and the use of probing questions if the mother
stated no dead children. Initially, the question was asked, “during the last 2 years
have you ever given birth to a boy or girl and did they die or not later on?”. If the
response was affirmative, the respondent was asked “what is the total number of
your live children at the birth time (boy and girl) and did they die or not later on?”
A probing question was asked, “how many boys and how many girls have died?”
and if he/she died, how old was he/she at that time?”

In favour of correctly recognizing neonatal and infant deaths, the age at death
was asked rather than the date of death. In our study, age at death was documented
in days if the death was within one month of birth, documented in months if the
death was within two year of birth and documented in years afterward.
Furthermore, in our study the data were used without any adjustment or rounding
up for accumulating on age at death of one month to avoid underestimating the

neonatal death.
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4.3.3 Utilization of maternal and child health services indicators (Study I1)

4.3.3.1 Antenatal care adequacy

By adapting the approach proposed by the WHO, we constructed an ANC
adequacy index. The index was formulated by taking into account three parameters:
the timing, number, and content of antennal care (WHO et al., 2015; MOPHP &
UNICEF, 2008) (Appendix 1).

In Yemen the typical lowest antenatal care content involved these items: (1) one
item on gestation monitoring (mother pregnancy examination and her in utero
baby); (2) one item on preventive care, including vaccination and investigation (for
malaria, anemia, and sexually transmitted illnesses); (3) one item on detection and
managing of pregnancy-related complications and synchronized illness; (4) one
item on health awareness and promotion both for the women and the family health
behaviour; (5) five items on biomedical examinations (body weight estimate, blood
pressure estimate, urine test, blood test, ultrasound inspection); and (6) one item

on care providing (folic acid supplement and iron tablet).

For the purpose of measuring the adequacy of antenatal care with reference to
the mostly recently gestation, mothers were questioned about their experiences of
attending antenatal care visits, taking into consideration the three parameters of our
ANC adequacy index in this study.

In favour of assessing the content of the ANC package, mothers were asked
direct questions to assure weather they received the necessary medical care,
preventive measures and biomedical assessments that address the 10 items defined
in the latest World Health Organization antenatal care model (WHO, 2002).

Adequacy of content of antenatal care was outlined as the whole quantity of
items given to a mother, and we categorized this as follows: “Fair adequate
antenatal care” (7 or more items, or more than 70%), “Poor” (0 to 6 items or less
than 70%), and “No care.”

The procedure used to acquire detailed information from mothers to assess the
antenatal care adequacy utilization consisted of direct questions. Primarily, the
question was asked, “During your recent pregnancy did you ever visit a medical
staff or clinic for antenatal care?”

If the mother was affirmative, the mother was asked “How many months
pregnant were you when you first visited a medical staff or clinic for antenatal

care?”, and a probing question was asked, “How many times did you visit the
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medical staff or clinic for antenatal care during your last pregnancy?” and “What
health services did you receive when you visited the medical staff or clinic for
antenatal care during your last pregnancy?” To address this question, we offered
the mothers multiple responses that cover all the 10 items of the antenatal care
contents.

Antenatal care adequacy variables in the study were classified into three levels of
the adequacy of care as follows: mothers who obtained care during the first
trimester and had four or more visits and had obtained fair antenatal care content
were categorized as fair antenatal care adequacy; those who obtained any other care
not matching with the World Health Organization fair adequacy level were
classified as poor antenatal care adequacy; and those with no care were categorized

as No care.

4.3.3.2 Skilled birth assistance

To assess the indicator of SBA with reference to the mostly recently birth, mothers
were asked if they have ever given birth, “where did you give birth?” or whether
they had given birth. To address this question, we afforded the mothers multiple
responses that cover all the three expected choices of the possible delivery places:
at home without SBA, at home with SBA, or in a health care facility. Furthermore,
questions were asked to assure the type of skilled birth assistance provider staff,
i.e., about whether during their recent delivery they were attended by a skilled birth
attendant (physician, nurse, midwife, other health worker, or traditional woman).

4.3.3.3 Contraceptive use

Contraceptive use indicator was determined by using a validated 64-item structured
questionnaire. During the face to face interview the women were asked about their
current experience of using any contraceptive method: “do you use any
contraceptive to delay or to avoid getting pregnancy now?” If the woman answered
positively that she currently uses any contraceptive to delay or to avoid getting
pregnant, then she would be asked, “which contraceptive method do you user”
Based on responses of mothers explaining current use of contraception, an
indicator of contraceptive use was dichotomized into none and using any
contraceptive to delay or to avoid becoming pregnant.
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4.3.34 Unmet need for contraception

Toward unmet need being calculated consistently in our study, we identified the
women who were at risk of pregnancy if they were at reproductive age, currently
married, and not using a contraceptive method, as well as not currently pregnant.
Therefore, we tried to address the extreme complexity of calculating unmet need
by asking the women about their (i) present contraceptive use status, (i) present
fecundity, pregnancy, and amenorrhea status, (iii) and desire for additional children
and, if so, the desired length of birth interval. The following questions were asked
to the respondents:

(i) If you are pregnant now, when you got pregnant were you: In favour of it, or
wanted to postpone it, or did not want to be pregnant?

(ii) If you are not pregnant, do you use any contraceptive to postponement of to
avoid getting pregnant now?

(i) Currently, if you use any contraceptive to postponement or to avoid getting
pregnant, then which contraceptive method do you use?

(ii) If you are pregnant now, after you give birth would you like to have another
pregnancy and child or is what you have enough?

(iti) If you are not pregnant currently, would you like to have another pregnancy
and child or is what you have enough?

(iii) How long do you want to avoid the next pregnancy?

4.3.4 Female genital cutting measurement (Study 1)

4341 Female genital cutting among mothers

The FGC among mothers outcome variable was generated from responses to the
question, “Have you ever heard of female circumcision?” If the mother answers
yes, then the interviewer will ask her, “Have you yourself ever been circumcised?”,
where only women who had listened about FGC were questioned if they had been
subjected to circumcision. Then a probing question was asked: “How old were you
when you were circumcised?” The question’s wording was adapted locally. The
outcome variable “FGC among mothers” was grouped by year age groups and
mothers aged 15—49 was included.
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43.4.2 Female genital cutting status of daughters

This outcome variable was generated from responses to a question that assessed
the female circumcision status of daughters by questioning women, “Have any of
your daughters been subjected to FGC?” If the mother’s answer was affirmative,
the mother was asked, “If any of your daughters have been circumcised, how many
of them?” The FGC status of daughters was dichotomized into yes (yes: =1
daughter circumecised), and no (no daughters circumcised).

43.4.3 Mothers’ opinions of female genital cutting practice

The mothers’ opinions of FGC practice outcome variable were generated from
responses to a question that assessed the views of females aged 15—49 years about
whether female circumcision practice should remain or not by asking mothers,
“Do you think traditional female circumcision procedure should be terminated or
should remain?” The question had three response alternatives (Stop/I do not
know/continue).
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4.4 Potential confounding factors assessment

Table 7.

List of potential confounding variables and their meanings in Studies I-IlI

Studies

Variables adjusted for

Meaning

Household head marital status

Married, divorced, widow, missing

Household head gender

Male, female, missing, used as a nominal
variable

Underage married

Yes or No (i.e., pregnancy under 18 years of
age)

Family marriage

Yes or No (i.e., a marriage with a man who is
related as second cousin or closer)

Women genital mutilation or circumcised

Yes or No

Women used tobacco

Yes or No

Women chewing Qat

Yes or No, defined as chewing of fresh leaves of
the Catha Edulis tree

Family planning

Yes or No, defined as women using any modern
contraception methods

Antenatal care

Yes or No, defined as women had at least one
antenatal visit for the most recent live birth

Skilled birth attendance

Yes or No, defined as women had received
delivery care from a skilled provider for the most
recent live birth

Il Age at birth Years, used as a continuous variable

Il Stillbirth Yes or No, defined as pregnancy losses after the
20th week of the gestation

Il Spontaneous abortion Yes or No, defined as spontaneous pregnancy
loss before the 20 weeks of the gestation

1l Age Years, used as a continuous variable

11 Provinces Used as a nominal variable

Person who conducted FGC

Health worker (physician/
midwife/nurse/morshed), traditional woman
gedah, other traditional persons, someone else.
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4.5 Statistical analysis

4.5.1 Principal component analysis (Study I)

In Study I, we formed the socioeconomic status indices by subjecting the
socioeconomic variables to a factor analysis employing principal component
analysis (PCA) as the extraction technique. The socioeconomic variables that were
used to conduct the PCA are: household ownership of vehicle, possession of
agricultural land, possession of domestic animals, household access to essential
basic services (major source of drinking water, lighting source, and water fetching
time), including the features of place of residence (house type, and house outer wall
material) and household head’s educational status.

First, in order to assess the sample adequacy according to the multiple
correlations of the variables, we examined the preliminary correlation coefficients
between each of these SES wvariables, and we carried out factor s analysis
depending on given scores and the presence or absence of items from a list of
household assets and other socioeconomic variables.

Second, in order to determine the number of factors to extract, we employed
varimax (orthogonal) rotation with Kaiser normalization. Eigenvalues >1 was
employed as the criteria for extraction, which was then confirmed by a scree plot
test (Figure 9). Three components were determined and extracted by the help of a
graphical scree plot, which in collectively explicated 54 % of the variance in a
household’s socioeconomic status.

Third, explanation of the rotated components was dependent on the magnitude
of the loading of variables on each component. The orthogonal varimax rotation
was applied to the subset of factors extracted, so that a variable was stated to load
on a component if its factor loading was > £0.40 for that component and was <
10.40 for the other components.

For the purpose of computing the factor scores, we combined collectively the
values of a subject on the variables loading on a component and weighted these by
the factor scores of the corresponding component. The factor scores of each index
were then split into tertiles and these were utilized for additional analyses.
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Table 8. PCA results showing the three extracted components, their loaded variables, their
eigenvalues and the percentage of variance in SES explained by each component

Components Variables loading on each Eigenvalues of Percentage of variance
component each component explained by the component

Component 1: ‘Housing Household water source, lightning ~ 2.56 25.6

index’ type, sanitation, and fetching
water time

Component 2: ‘Wealth Household land ownership, animal ~ 1.52 15.2

index’ ownership, and vehicle ownership

Component 3: ‘Educational ~ Paternal education and outer wall 1.37 13.7

index’ material

Total variance of SES _ _ 54.5

explained by all

components

Note: House type has been excluded from variables loading on the extracted components as it has
loading value less than £0.

4.5.2 Descriptive analyses (Studies | - lll)

In Studies I-III, SPSS version 19 was utilized to perform the statistical analyses.
Descriptive data of the studies participants’ households and individuals were
reported as numbers of observations and prevalence (%). ¥2 tests were used to
analyse the descriptive data and compare crude percentages of the background
characteristics of the participants including independent factors and confounders

to the outcomes.

453 Logistic regression and associations (Studies | - IlI)

Logistic model was the main statistic modelling technique used to study the
associations between the socioeconomic status indices and MCH health outcomes
in Study I and MCH care utilization indicators in Study II, as well as with women’s
female circumcision status and attitude regard female circumcision in Study III. In
addition, we investigated the associations between demographic factors and
mother’s FGC status and attitudes in Study III by using logistic regression.
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In Study I, for the purpose of modelling, the SES indices were divided into
tertiles, the lowest tertile then used as the reference category. On the other hand,
each of the MCH outcomes, namely maternal mortality, SA, SB, NM and IM has
been categorized into two levels and modelled by binary logistic regression.

Each of the SES indices, as well as each of the potential confounders, was
examined separately in relation to each of the MCH outcomes in the first model. In
the second model, each of the three SES indices with the other predictors variables
that achieved statistical significance (P < 0.05) were included in a backward
stepwise logistic regression model and were adjusted for the potential confounders,
namely tobacco use, chewing qat, consanguinity, family marriage, underage
marriage, family planning, and antenatal care. The calculated odds ratios were
supplemented by their corresponding 95% confidence intervals. Statistical
significance was placed at 0.05 analyses.

In Study II, binary logistic regression analysis was performed to evaluate the
relationship between socioeconomic status indexes (wealth index, educational
index, housing quality index) and the following outcome variables: utilization of
adequate antenatal care, contraceptive use, and unmet need. Multinomial logistic
regression was performed to evaluate the relationship between the same
socioeconomic status indices and health care seeking behaviour during delivery
which had 3 categories. The odds of choosing either a facility delivery or a home
delivery with the medical assistance of a trained practitioner versus a traditional
home delivery without trained medical assistance were estimated. Also, as in the
first study the SES indices were divided into tertiles.

Two logistic regression models were built for each of the four dependent
variables. In Model 1, each of the socioeconomic status indices and each of the
dependent variables were analysed without any other covariates. In Model 2, fully
stepwise adjusted models with enter criteria method built and in addition to each of
the socioeconomic status indices the significant variables were included, namely,
women’s age at birth, stillbirth, spontaneous abortion, chewing qat, tobacco usage,
under-age marriage, and family marriage. For the stepwise selection we used a
criterion for entry of a p value < 0.05 and for removal a p value > 0.1. The
significant level was set at 0.05, and the calculated odds ratios were supplemented
by their corresponding 95% confidence interval (CI).

In Study III, a univariate logistic analysis model was performed to evaluate the
efficiency of predictors for prediction of FGC practices and attitudes indicators:
FGC among mothers and daughters, as well as mothers’ attitude towards FGC. In
addition to SES indices, we included as predictors the three endpoints in this study
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with the following exposure factors: current age, under-age marriage, and family
spousal relationship. Regarding the mothers’ female circumcision status and
women’s opinion towards FGC, we evaluate them as predictors only for daughter’s
FGC.

In the second logistic regression model for every dependent indicator, we
included all covariates that significantly contributed to the models stand on the
findings of the previous univariate analysis model.

We employed logistic regression to identify the significant predictors of female
circumcision practices and attitudes indicators. Consequently, we designed a
logistic regression model for each dependent indicator, involving all covariates that
substantially contributed to the models stand on the findings of previous univariate
analysis. Moreover, we did a final logistic regression model after taking out females
who stated not having listened about female circumcision as a sort of performing
of sensitivity analysis.

Adjusted estimates were calculated after adjusting for the other covariates in the
models. The calculated odds ratios were supplemented by their corresponding 95%
confidence intervals. Statistical significance was placed at 0.05 and cases with

missing data (< 5%) were eliminated from the analyses.

4.6 Ethical considerations

Ethics approval for the study was attained from the Committee for Research at
MOPHP, Yemen. Moreover, ethics approval and permission to use the
anonymized data were attained from the UNICEF, Yemen office appraisal team.
The survey was implemented in harmony with the Declaration of Helsinki ethical
principles.

The midwives who worked in the health institutions of the study settings, in
addition to their routine work, were assigned to visit all households in their
catchment area, with a priority to households with a woman at reproductive age, or
married, been married before, pregnant, or had given birth before or had a new-
born death. Therefore, they were supposed to record vital events in their life
history such as births, deaths and so on. We further systematized and standardized
the midwives’ routine work by printing an Arabic version for the questionnaire,
training midwives on the necessary skills of managing an interview and data,
supervising the data registration and giving feedback. Furthermore, during the
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analysis process, we have treated personal data of participants as highly confidential
and anonymous.

For each houschold included in the survey, we obtained informed verbal
consent from the heads of households or any other adult persons.

Furthermore, for the purpose of anonymity, numbers were assigned to
households’ questionnaires throughout the analysis processes. The researcher was
informed of research ethics and legitimate sensitive personal data management

skills and sighed commitment formal consents.
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5 RESULTS

5.1 Study population characteristics (Studies | - IlI)

Throughout the survey period 2008 — 2009, 7341 household visits were made, and
7295 women interviewed who were at reproductive age in the study areas, with an
overall response rate of 99%. Of these, 6907 women had birth history in the
previous two years earlier to the study.

In Study I, of 7295 reproductive age women, 20 (0.3%) women were recorded
with a maternal death, 1823 (25 %) women with spontaneous abortions, 602
(8.3%) women with stillbirth, 74 (1.0%) women with neonatal death, and 136 (1.9
%) women with infant death (Table 9). A higher rate of Yemeni women in under-
age marriages and in family marriage had reported to have spontaneous abortions,
stillbirths, neonatal deaths, and infant deaths (Table 10). The proportion of
maternal deaths increased steadily with the lower levels of the wealth
socioeconomic index, from 0.3 % in the higher level of the wealth index to 0.6 %
in the lower levels of the wealth index. The corresponding figures for the
proportion of women with spontaneous abortions were 24.0 % and 29.4%,
respectively; for the proportion of stillbirths figures were 6.9 and 12.4%,
respectively; for the proportion of neonatal deaths figures were 0.5 and 1.7%,
respectively; and for the proportion of infant deaths figures were 1.1 and 3.5%,
respectively. Also, the proportions of maternal deaths, spontaneous abortions,
stillbirths, neonatal deaths, and infant deaths increased steadily with the lower
levels of the other two educational and housing quality socioeconomic indices.

In Study II, of the 6907 mothers who had birth history, 1445 (21%) had
received adequate antenatal care matching with the World Health Organization
index, 557 (8%) had facility delivery, 2691 (39%) had home delivery with a SBA,
3659 (53%) had delivery at home without any SBA. The number of women who
had used any contraceptive was 4787 (69%), and 3490 (50.5%) had unmet need for
contraception (Table 9). A higher rate of older Yemeni women had reported to
have adequate antenatal care, home delivery with a SBA, contraceptive, and unmet
need for contraception and not facility delivery (Table 11) (Table 12). The
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proportion of the women who had used fair adequate ANC increased progressively
with the higher levels of the three SES indexes (wealth, educational, and housing
quality). Also, the proportions of females who had facility delivery, home delivery
with skilled birth attendant and use any contraceptive methods increased
progressively with the higher levels of the three SES indexes. For the proportion of
females who had unmet need for contraception, a reverse order was observed from
higher proportion with the lower levels of the three SES indices.

In Study III, of the 7076 reproductive age women, 2296 (54.2%) supposed that
the procedure of female circumcision should remain, 3384 (47.8%) mothers had
FGC, and 2405 (34%) mothers had daughters with FGC (Table 9). The
proportions of mothers and their daughters who had FGC and expressed FGC
supportive attitudes increased progressively with the lower levels of the three SES
indexes, together with being older and being in a family spousal relationship, as
well as with using tobacco and chewing qat. In addition, higher proportions of
Yemeni females in under-age marriages had undergone circumcision and had their
girls circumcised and stated an opposing opinion regarding female circumcision.
The three dependent results indicators of female circumcision practices and
attitudes declined progressively with the higher levels of wealth and education SES
indexes, along with being in younger age as well as not being in a family spousal
relationship. Simultaneously, female circumcision among mothers and daughters
and female circumcision encouragement opinions raised among females who
utilized tobacco and chewing qat contrasted to female who did not involve in such
manners. A higher rate of Yemeni females in under-age marriages had been
subjected for FGC and had their girls circumcised, in addition stated an opposing

opinion regards female circumcision (Table 13).
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Table 9. Frequency of the outcomes studied

Outcomes Frequency, n
(%)

Study | N = 7295 women at reproductive age living in 7341 households.

Maternal death 20 (0.3)

Abortions 1823 (25)

Stillbirth 602 (8.3)

Neonatal death 74 (1.0)

Infant death 136 (1.9)

Study Il N = 6907 women who had birth history and had taken part in the interviews living in 7341 households
The sample included 7341 households and 7295 women meeting the inclusion criteria. The current analysis
included 6907

Adequate Antenatal care 1445 (21)

Skill Birth Attendance

Delivery Without Trained Providers 3659 (53)
Delivery With Trained Providers 2691 (39)
Delivery in Health Facility 557 (8)
Contraceptive Usage 2120 (31)
Unmet Need for Contraception 3490 (50.5)

Study Ill N = 7076 women who were at reproductive age and interviewed

Had been circumcised 3384 (47.8)
Had one or more daughter circumcised 2405 (34)
Believed practice should stop 1942 (45.8)
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Table 10. Distribution of MCH outcomes indicators by background characteristics of the subjects
Characteristic Maternal death  Abortions Stillbirth Neonatal death Infant death
(n=20) (n=1823) (n=602) (n=74) (n=136)
N* %  P-value™ % P-value™ % P-value*™ %  P-value®™ % P-value**

Household head 0.247 0.008 <0.001 <0.001 <0.001
education
Education 37 0.2 26.6 6.9 0.5 1.2
No education 4166 0.3 239 9.3 14 24
Household head 0.884 <0.001 <0.001 0.034 0.003
sex
Male 6271 0.3 26.1 8.7 1.1 2.1
Female 1010 0.3 18.4 5.3 0.4 0.7
Household head 0.725 0.301 0.160 0.604 0.530
marital status
Married 7057 0.3 25.0 8.2 1.0 1.9
Divorced 810 0.0 19.8 9.9 0.0 0.5
Widow 145 0.0 29.2 124 0.7 0.7
Underage 0.558 <0.001 <0.001 0.005 <0.001
married

Yes 3516 0.3 35.1 10.0 14 27

No 3739 0.2 15.7 6.7 0.7 1.1
Family marriage 0.217 <0.001 <0.001 0.005 0.002

Yes 1980 0.2 30.2 114 16 27

No 5275 0.3 232 71 0.8 1.6
Women used 0.139 <0.001 <0.001 <0.001 <0.001
tobacco

Yes 1556 0.4 36.2 16.9 1.9 41

No 5699 0.2 22.1 5.9 0.8 1.3
Women chewing 0.008 <0.001 <0.001 <0.001 <0.001
Qat

Yes 2957 05 36.4 12.0 15 3.1

No 4296 041 174 5.7 0.7 1.0

*Sample of Studies I; “P-value from Pearson X2 test.
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Table 11. Distribution of MCH services use indicators by background characteristics of the

subjects
Characteristic Adequate antenatal care  Contraceptive usage  Unmet need for contraception
(n = 1445) (n=2120) (n = 3490)
N* % P-value** % P-value** % P-value**
Age at Birth <0.001 <0.001 0.009
<18yr 660 152 26.5 45.0
19-34yr 3539 255 32.7 50.7
235 yr 2708 16.4 29.1 51.6
Chawing Qat <0.001 0.006 <0.001
Yes 2841 185 325 64.5
No 4048  23.0 29.4 41.0
Tobacco usage <0.001 <0.001 <0.001
Yes 1506 16.5 25.6 72.5
No 5381 22.1 321 44.6
Underage marriage <0.001 0.030 <0.001
Yes 3316 16.1 29.5 58.1
No 3575 256 32.0 43.9
Family marriage 0.001 0.422 <0.001
Yes 1867 209 30.0 65.7
No 5022 209 31.0 452

* Sample of Studies II; **P from Pearson X2 test.
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Table 12. Distribution of birth delivery choice services among rural Yemeni women of
reproductive age by background characteristics of the subjects

Skill Birth Attendance

Characteristic Delivery without trained Delivery with trained Delivery in health
providers (n = 3659) providers facility
(n=2691) (n =557)
N* % P-value™ % P-value™ % P-value™

Age at Birth 0.000 0.000 0.000
<18yr 660 58.9 32.3 8.8

19-34yr 3539 512 40.1 8.7

235 yr 2708  53.8 39.1 7.1

Chewing Qat 0.029 0.029 0.029
Yes 2841 54.8 37.2 7.9

No 4048 516 40.2 8.2

Tobacco usage 0.540 0.540 0.540
Yes 1506  54.1 38.4 76

No 5381 52.6 39.1 8.2

Under-age marriage 0.960 0.960 0.960
Yes 3316 53.0 38.8 8.1

No 3575 529 39.1 8.0

Family marriage 0.249 0.249 0.249
Yes 1867  52.6 38.4 9.0

No 5022 53.1 39.2 7.7

* Sample of Studies II; **P from Pearson X2 test.
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Table 13. Female genital cutting (circumcision) practices and attitude (weighted data) as
reported by women surveyed in rural Yemen, 2008-2009.

Characteristic Had been Had one or more Believed practice
circumcised daughter circumcised should stop ***
(n=3384) (n=2405) (n=1942)
N* % P-value™ % P-value™ % P-value™
Household head 0.039 0.009 0.160
marital status
Married 6850 47.6 % 33.8 46.1
Divorced 81 59.3 29.6 414
Widow 145 53.8 455 36.8
Current age (years) 0.000 0.000 0.016
<20 801 38.5 23.6 432
20-29 2311 47.3 27.9 48.8
30-39 1948 50.2 40.1 46.3
40-49 2016 49.9 39.2 429
Family marriage 0.000 0.000 0.000
Yes 1980 69.6 49.6 41.8
No 5096 39.3 27.9 48.4
Under-age marriage 0.000 0.000 0.006
Yes 3493 52.0 39.9 477
No 3583 43.8 28.2 435
Household head 0.000 0.329 0.000
gender
Male 6084 47.8 33.8 47.0
Female 984 48.3 354 37.6
Chewing Qat 0.000 0.000 0.104
Yes 2957 57.3 442 47.0
No 4119 411 26.7 44.5
Tobacco Usage 0.000 0.000 0.001
Yes 1554 77.9 59.2 42.3
No 5522 39.4 26.9 47.6

* Sample of Study III; **P from Pearson X2 test; ***for women who had heard of FGC in survey
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5.2 Construction of the socioeconomic status indices (Study )

In Study I, the statistical relationship between the different socioeconomic
variables that were used to construct the SES indices showed the clearest possible
disagreement and the overall initial correlations between each of the SES variables
before the PCA as indicated by the correlation coefficients ranged from low to
moderate, with the highest correlation seen between drinking water source and
water collecting time (r = 0.70) and lowest between land ownership and household
head education (r = 0.013).

In the PCA, three components were extracted. The first component had
meaningful loadings (i.e., loadings greater than 0.40) for household sanitation,
water source, lighting type, and fetching water time; hence, it was labelled ‘housing
quality index’. The second component was loaded by household land possession,
livestock possession, and vehicle possession, and was labelled ‘wealth index’. The

last component was loaded by paternal learning and exterior wall material, thus was
labelled ‘educational index’ (Table 8).
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Figure 9. Scree plot—principal component analysis
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9.3 Maternal and child health outcomes (Study I)

In Study I, we tested the association between maternal and child health outcomes
(maternal mortality, SA, SB, and NM and IM) and socioeconomic status indices
(wealth, educational, and household housing quality indices) (Table 14). After
adjusting for potential confounding variables, the results showed none of the
socioeconomic status indices showed a strong relationship with maternal mortality.

Spontaneous abortion was less likely to occur in the higher tertiles of the wealth,
educational, and household housing quality indexes, with adjusted odds ratios of 0.82
(95% CI: 0.71-0.96), 0.73 (95% CI: 0.63-0.84), and 0.70 (95% CI: 0.60-0.81),
respectively. Stillbirth was less likely to occur in the higher tertiles of the wealth and
educational indexes, with adjusted odds ratios of 0.72 (95% CI: 0.56-0.95) and 0.65
(95% CI: 0.51-0.83), respectively (Table 14).

The risk of neonatal mortality was less likely to occur in the higher tertiles of both
wealth and educational indices, with adjusted odds ratios of 0.43 (95% CI: 0.22-0.85)
and 0.30 (95% CI: 0.15-0.58), respectively. The risk of infant mortality was less likely
to occur in the higher tertiles of both wealth and educational indices, with adjusted
odds ratios of 0.46 (95% CI: 0.28-0.78) and 0.30 (95% CI: 0.15-0.69), respectively
(Table 15).
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Table 14.

for socioeconomic indices

Adjusted' odds ratios of maternal and child health outcomes with 95% confidence intervals

Characteristic? Maternal Death Abortions Stillbirth Neonatal death
Wealth index
1st tertile (lowest) 1 1 1 1
2nd tertile 0.19 (0.04-0.92) 0.87 (0.75-1.01) 0.68 (0.53-0.88) 0.91(0.53-1.56)
3rd tertile (highest) 0.92 (0.32-2.60) 0.82 (0.71-0.96) 0.72 (0.56-0.95) 0.43 (0.22-0.85)
P-value? 0.101 0.047 0.008 0.04
Educational index
1st tertile (lowest) 1 1 1 1
2nd tertile 0.58 (0.19-1.75) 0.77 (0.66-0.89) 0.50 (0.39-0.65) 0.43 (0.23-0.76)
3rd tertile (highest) 0.59 (0.196-1.78) 0.73 (0.63-0.84) 0.65(0.51-0.83) 0.30 (0.15-0.58)
P-value3 0.514 <0.001 <0.001 <0.001
Housing quality
index
1st tertile (lowest) 1 1 1 1
2nd tertile 0.35(0.10-1.30) 0.91(0.79-1.05) 1.06 (0.80-1.39) 1.24 (0.70-2.19)
3rd tertile (highest) 0.48 (0.15-1.58) 0.70 (0.60-0.81) 0.93 (0.71-1.57) 0.86 (0.46-1.62)
P-value? 0.211 <0.001 0.57 0.45

! Only the adjusted odd ratios are presented here as all most the estimated unadjusted odd ratios
and adjusted odd ratio were similar.

2 All socioeconomic indices in Study I are presented in the table.

3 Overall two-sided P value for the categories.

5.4 Maternal health services usage (Study II)

In Study II, the usage of antenatal care services was low, with 44% mothers not
having any antenatal care. Utilise of adequate antenatal care as reported by the World
Health Organization index was only 21%. After adjusting for potential confounding
variables, the results show existing SES related inequalities in utilization of fair
adequate ANC. Therefore, the results show the utilization of fair adequate ANC
increased extensively in high- and middle-income women, with adjusted odds ratios of
3.34 (95% CI: 2.76-4.04) and 2.43 (95% CI: 2.01-2.92), and it descended in low-
income women which act as a reference group (Table 15).

At the same time, the results showed the utilization of fair adequate ANC increased
extensively in high- and middle-educational strata women, with adjusted odds ratios of
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3.68 (95% CI: 3.15-4.31) and 1.25 (95% CI:1.04-1.5), and it declined in low-education
women which act as a reference group (Table 15). Furthermore, the results of Study II
showed the still existing frightening situation of mothers’ and babies’ health with high
prevalence of pregnant women’s delivery at home without any SBA of 3659 (53%),
and at the same time the prevalence of facility delivery by pregnant women was very
low at only 557 (8%). In addition, the prevalence of home delivery with skilled birth
attendant was 2691 (39%).

Socioeconomic-related inequalities in all of the skill birth assistance options, either
facility delivery, a home delivery with the assistance of a trained professional person,
or traditional home delivery without trained assistance, show a continuously existing
inequality gap resulting from socio-economic status differences (Table 16). Facility
delivery and a home delivery with the assistance of a trained professional person
decreased extensively in women at low and middle tertiles of wealth, with adjusted
odds ratios of 0.66 (95% CI: 0.52-0.86) and 0.68 (95% CI: 0.55-0.84) for the facility
delivery option, respectively, and with adjusted odds ratios of 0.80 (95% CI: 0.70-0.91)
and 0.86 (95% CI: 0.77-1.16) for home delivery with the assistance of a trained
professional person option, respectively. On the other hand, both delivery services
options increased in women at higher tertiles of wealth which act as a reference group.

The same results were shown with educational and housing quality indices, where
facility delivery and home delivery with the assistance of a trained practitioner services
options decreased extensively in low- and middle-educational and housing quality
strata women.

Regarding the contraceptive method usage and unmet need for contraception,
prevalence was 4787 (69%) and 3490 (50.5%), respectively. After adjusting for
potential confounding variables, the results show existing SES related inequalities in
contraceptive method usage and unmet need for contraception. Therefore, the results
show that the contraceptive method usage increased in women at high and middle
tertiles of wealth, educational and housing quality strata, while the unmet need for
contraception decreased in high- and middle-income, educational and housing quality

strata women compared with the lower strata women (Table 15).
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Table 15.

for socioeconomic indices

Adjusted! odds ratios of maternal and child health indicators with 95% confidence intervals

Characteristic?

Infant death

Adequate antenatal care

(WHO index)

Contraceptive usage

Unmet need for
contraception

Wealth index
1st tertile (lowest)
2nd tertile

3rd tertile (highest)

P-value®

Educational index

1st tertile (lowest)
2nd tertile

3rd tertile (highest)

P-value?

Housing quality index

1st tertile (lowest)
2nd tertile

3rd tertile (highest)

P-value?

1
0.64 (0.40-1.01)
0.46 (0.28-0.78)
0.011

1
0.41(0.23-0.76)
0.30 (0.15-0.69)
0.001

1
0.84 (0.52-1.36)
0.70 (0.42-1.16)
0.38

1

243 (2.01-2.92)
3.34 (2.76-4.04)
<0.001

1

1.25 (1.04-1.5)
3.68 (3.15-4.31)
<0.001

1

1.14 (0.97-1.34)
1.16 (0.99-1.36)
0.149

1
1.23 (1.07-1.40)
1.26 (1.10-1. 45)
0.003

1
1.36 (1.18-1.56)
1.4 (1.27-1.65)
<0.001

1.07 (0.95-1.22)
1.33 (1.16-1.52)

<0.001

1
0.58 (0.51-0.67)
0. 57 (0.50-0.66)
<0.001

1
0.82 (0.71-0.94)
0.95 (0.83-1.08)
0.012

1
0.89 (0.78-1.02)
0.83 (0.72-0.95)
<0.027

! Only the adjusted odd ratios are presented here as all most the estimated unadjusted odd ratios and
adjusted odd ratio were similar.
2 All socioeconomic indices in Study I and II are presented in the table.
3 Overall two-sided P value for the categories.
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Table 16. Adjusted' odds ratios of birth delivery choice among rural Yemeni women of reproductive
age (ORs and 95% Cls) for socioeconomic indices

Characteristic? Home delivery with trained providers vs. Facility delivery vs. home delivery
home delivery without trained providers without trained providers

Wealth index

1st tertile (lowest) 0.77 (0.67-0.87) 0.66 (0.52-0.86)

2nd tertile 0.83 (0.73-0.93) 0.68 (0.55-0.84)

3rd tertile (highest) 1 1

P-value3 <0.001 <0.001

Educational index

1st tertile (lowest) 0.54 (0.47-0.52) 0.43 (0.34-0.55)

2nd tertile 0.89 (0.78-1.01) 1.10 (0.85-1.36)
3rd tertile (highest) 1 1

P-value3 <0.001 <0.001
Housing quality index

1st tertile (lowest) 0.50 (0.44-0.58) 0.58 (0.46-0.74)
2nd tertile 0.57 (0.50-0.65) 0.71(0.57-0.89)
3rd tertile (highest) 1 1

P-value3 <0.001 <0.001

1 Only the adjusted odd ratios are presented here as all most the estimated unadjusted odd ratios
and adjusted odd ratio were similar.

2 All socioeconomic indices in Study II are presented in the table.

3 Overall two-sided P value for the categories.

OR, odds ratio; CI, confidence intetval.

5.5 Female genital cutting (Study Il

In Study III, we observed that the prevalence of FGC was around 3384 (48%),
whereas the prevalence of daughters” FGC was 2405 (34%), and the prevalence of
supportive attitudes towards the practice of FGC continuity among women was 2296
(54.2%). After adjusting for potential confounding variables, the results show existing
SES related inequalities in female circumcision practice among mothers as well as their
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girls along with FGC mothers’ supportive attitudes. Thus, female circumcision
practice among both mothers and their girls as well as FGC mothers’ supportive
attitudes were more likely to occur in the lower socioeconomic strata households in
comparison to middle and high socioeconomic strata households. However,
oppositely, FGC practice among mothers was more likely to occur in the higher
tertiles of housing quality SES indexes but not daughters circumcised, nor attitudes
(Table 17).

Also, the study results found female circumcision procedure among mothers as
well as their girls in addition to female circumcision mothers’ supportive attitudes
were more likely to occur among older women and those in a family marriage (Table
13). A higher proportion of Yemeni female in under-age marriages had been subjected
to FGC and had their girls been subjected to FGC, with adjusted odds ratios of 1.30
(95% CI: 1.18-1.44) and 1.60 (95% CI: 1.38-1.84), respectively. Also, before
adjustment, under-age marriages were positively associated with unsupportive attitude
towards FGC and had increased likelihood of expressed disagreement in attitude
towards FGC practices (Table 17).

In addition, our study shows that women who had undergone FGC and/or
expressed a supportive attitude toward FGC practice were positively associated with
having daughters with FGC, with adjusted odds ratios of 7.40 (95% CI: 6.01-9.13) and
2.26 (95% CI: 1.95-2.61), respectively. On the other hand, having daughters with FGC
descended in women who had not undergone FGC and/or not expressed a supportive
attitude toward FGC practice which act as a reference group. Therefore, mothers
having undergone FGC and their encouragement for the continuity of the procedure

are significant proactive factors influencing their girls’ female circumcision incidence

(Table 17).
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Table 17.

Adjusted' odds ratios FGC outcome indicators among rural Yemeni women of
reproductive age (ORs and 95% Cls) for socioeconomic indices

Characteristic? Having undergone FGC Having had at least one Believing the practice of
daughter who had FGC should continue
undergone FGC

Wealth index

1st tertile (lowest) 1 1 1

2nd tertile 0.63 (0.55-0.72) 0.68 (0.57-0.82) 1.06 (0.90 -1.23)

3rd tertile (highest)
P-value*

Educational index
1st tertile (lowest)
2nd tertile

3rd tertile (highest)
P-value*

Housing quality index
1st tertile (lowest)

2nd tertile

3rd tertile (highest)
P-value*

Current age (years)
<20

20-35

36-49

P-value

Family marriage
P-value

Under-age marriage
P-value

Mother’s FGC
P-value

Continue FGC
P-value

0.61(0.53-0.69)
<0.001

1
0.55 (0.48-0.63)
0.56 (0.49-0.63)
<0.001

1
1.04 (0.92-1.19)
1.76 (1.55-2.00)
<0.001

1
1.25 (1.09-1.42)
1.34 (1.18-152)
<0.001

3,63 (3.24-4.08)
<0.001

1.30 (1.18-1.44)
<0.001

223

223

0.70 (0.59-0.85)
<0.001

1
0.79 (0.66-0.94)
0.82 (0.69-0.97)
0.017

1
0.97 (0.81-1.17)
1.18 (0.99-1.41)
0.053

1
1.82 (1.51-2.18)
2.57 (2.15-3.07)
<0.001

1.180 (1.03-1.35)
0.019

1.60 (1.38-1.84)
<0.001

7.40 (6.01-9.13)
<0.001

2.26 (1.95-2.61)
<0.001

0.79 (0.67-0.94)
<0.001

1
0.66 (0.56-0.78)
0.73 (0.62-0.86)
<0.001

1
0.90 (0.77-1.06)
0.91 (0.78-1.06)
0.390

1
0.98 (0.82-1.14)
1.19 (1.02-1.00)
0.013

1.23 (1.08-1.41)
0.002

0.92 (0.80-1.05)
0.224

8.93 (7.30-10.91)
<0.001

3

3

1 Only the adjusted odd ratios are presented here as all most the estimated unadjusted odd ratios and

adjusted odd ratio were similar.
2 All socioeconomic indices in Study I1I and demographic variables are presented in the table.

3 Co-variable not studied for this outcome.
4Opverall two-sided P value for the categories.
OR, odds ratio; CI, confidence interval.
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6 DISCUSSION

6.1 Discussion of main findings

The evidence reported in this subnational household cross-sectional study (sub-
Studies I, II, III) are based on the recruited women of reproductive age who complete
structured questionnaires in face-to-face interviews from 2008-2009. By applying
principal components analysis to various individual- and household-level factors, we
were able to construct SES indices that might be employed to study the variations in
MCH outcomes and service utilization in rural Yemen. Through this computational
process, three recognizable socioeconomic status indices (namely wealth, educational
and housing quality indices) were obtained. In relating the constructed SES indices to
various maternal and child health outcomes, the findings of the study showed that,
independent of adjusted potential confounding variables, women at the lowest tertiles
of each of the SES indices were at an increased risk of having spontaneous abortion,
stillbirth, neonatal, and infant mortality, compared to those at the higher tertiles of the
SES indices. While the results were similar to risk of maternal mortality, so that the
women at the lowest tertile of each of the socioeconomic status indices were more
likely to die than those at the higher tertiles, these results did not achieve statistical
significance. Furthermore, the results were similar with regards to indicators of MCH
service utilization: women in the lowest tertile of each SES index were less likely to
have adequate ANC, skilled birth assistance, and use contraceptives, but were more
likely to have unmet need for contraception, compared to women at higher tertiles.
Finally, women at the lowest tertile of each index were more likely to engage in FGC
practices, have positive attitudes towards FGC practice, and have an offspring that
practiced FGC, compared to women at higher teriles of the SES indices.

6.2 Discussion of methodology

The data used for this thesis were obtained from a big representative survey with a big

response percentage, carried out via skilled domestic interviewers and preceded by
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experimental trial. The big sample and random procedures in sample collection offer
the chance for generalizing our findings to various rural sets in Yemen, as well as
adequate to reveal any real estimate of correlation between the socioeconomic status
and the study outcomes.

Although MCH outcomes and health services usage indicators were assessed in
retrospect (l.e., two years prior to the survey, except for maternal mortality that was up
to five years prior to the survey), the standardized structured questionnaire has been
validated through proper employing of a wide-ranging procedure for validating the
questionnaire that included rigorous scientific techniques. In addition, the
questionnaire has been adapted from an earlier validated similar survey in a similar
context and has been demonstrated to be appropriate for the evaluation of maternal
and child health indicators (ICF, 2018; Ministry of Public Health and Population et al.,
2015). Moreover, all the study outcomes component of the standardized structured
questionnaire used in this study was validated with a strict definition for all of the
outcomes endpoints.

The current study adds to the very limited information available on maternal and
child health outcomes indicators, MCH services usage indicators and female genitalia
cutting practice and attitudes among women and their daughters in Yemen. We
utilized data from the sub-national household survey, performed by UNICEF and
MOPHP in Yemen in 2008-2009, which have good validity and reliability in general
(Alosaimi et al., 20106).

Furthermore, this study is the earliest from a rural setting in Yemen that has
appraised the applicability of comprehensive socioeconomic status indices (combining
individual- and household-level wealth indicators) in anticipating study outcomes.
Thus, this study offers a valuable platform for the improvement of research on the
duty of socioeconomic status in MCH in countryside Yemen.

The current study offers a timespan accounting for pre-civil war situations. Such
info and results will add to grasp the dynamic changes in trends with time in the
results noticed eatlier, in the course of and after the course of war.

There is a noted possibility of recall bias in maternal remember of events 25 years
preceding to the study, making it difficult for valid estimation of associations. Such
difficulties are noticed to be special among sensitive matters linked to FGC,
presenting the challenge of evoking reliable answers in cases where persons may
behave conservatively, although recall of prior events within the timeframe of focus is
less likely to be misinterpreted (Clarke et al., 2008).

Another potential limitation that the computed socioeconomic status indices

represented was the circumstances at the time of the interview, not at the time when
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the study outcomes happened. Furthermore, in light of the cross-sectional design by
which the data on socioeconomic status and the outcomes were collected
simultaneous, we cannot imply causal relationships between the socioeconomic status
indexes and the study indicators of MCH outcomes.

Even though the present study has addressed a wide range of FGC influencing
factors, it did not explore the impact of other independent variables that do not exist
in the database, for instance tribe or ethnicity, along with contextual reasons for FGC
behaviour (Vissandjée et al., 2014).

One of the potential limitations is the absence of a reference index that can be
employed to give significant measure of females’” socioeconomic status. When we tried
to measutre the women’s SES, we faced numerous difficulties, as most females atre in
unpaid occupation, thus quantitatively documented information to measure their
socioeconomic status are almost absent (Babalola et al., 2009). Also, the women’s
illiteracy rate is very high, and patterns of male domination and female subordination
culture persist (MOPHP & UNICEF, 2008).

Although women’s SES assessments were done by collecting data on several items
representing their SES measures during the interview, including data on ownership of
a vehicle, agricultural land, livestock, household access to basic services, characteristics
of place of dwelling, outer wall material type, and household head level of education
(Vyas & Kumaranayake, 2000), there are too many variables in the dataset that made
an overfitting. Thus, we were unable to find out the correlation among the numerous
variables. In this case, the PCA is beneficial since it is an efficient technique for
dimensionality reduction and it is a rational choice to speed up the algorithm. PCA
technique has helped us in overcoming the overfitting issue through reducing the
number of variables (Naresh Kumar, 2019). Even though we have used PCA to
improve the measurement of women’s SES and to construct the SES indices, we
experienced the threat of less readability and interpretability of the new constructed
SES indices compared to the original variables. Also, we had the risk of the possibly to
miss some information as compared to the original list of variables.

Adequate ANC

Utilization of ANC adequacy was assessed based on women’s self-reported
experiences of attending antenatal care visits, number of visits, timing in relation to
pregnancy months, and what type of care package they obtained at the health facility.
Consequently, there may be some likelihood of telling bias. It was not known to what
degree ANC adequacy variables were collected and interpreted inaccurately, given that
exposure and outcome are measured simultaneously (Wang & Cheng, 2020).

However, the definitions of the outcome indicators used in this study adhere to the
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WHO guidelines, as well as to other international guidelines on ANC adequacy. What
is more, the ANC adequacy index that we developed was according to the approach
proposed by the WHO (WHO et al., 2015; MOPHP & UNICEF, 2008; WHO, 2002).

Respondents who stated have listened about female citrcumcision

Our study of FGC practices and attitudes was based on the data from all females in
every selected house; however, not every woman with FGC is will-aware of having
undergone female circumcision, particularly if it was slight incisions or was in
babyhood, and we became unable to distinguish such conditions as having not had
FGC. Thus, to do sensitivity analysis, we reperformed the analyses after excluding
ladies who informed us of not having listened about female circumcision.

6.3 Comparison of results with previous findings

Study I demonstrated no strong proof of the relationship between the socioeconomic
status indices and maternal death. That is consistent with a previous Loudon study.
Loudon observed that socio-economic factors have no significant effect on maternal
mortality, but may be, however, impacted by standards of maternal care (Aryeetey et
al., 2015), another justification of our finding that it could be influenced by the small
number of maternal mortalities in the study. But contrasts with other previous studies’
findings showing that maternal death is more common with both females from low
income and low learning achievement in comparison with those with higher income
or those having higher educational attainment (Babalola & Fatusi, 2009; McCaw-Binns
et al., 1995). Furthermore, in Yemen, SES inequalities in maternal and child health
outcomes seem to be still significant and could be on a sharp rise and exacerbated
after the current 6 years’ war time.

However, before adjustments of the potential confounders, lower tertile of wealth
indice was associated with maternal mortality. This may indicate that SES income may
have an independent association with maternal death (Meh et al., 2019; Katrlsen et al.,
2011).

Therefore, giving high-quality obstetric care might ultimately denote the key
contributor to decline in maternal death rather than mothers’ socioeconomic status.
Such high-quality maternal care eliminates preventable unpredictable deadly
complications through delivery and the postnatal intervals.

In this study, spontaneous abortion was associated with wealth, educational, and
housing quality indexes, which is in accordance with American and Chinese findings
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that display those mothers who are poor or those who have low learning level could
experience higher rates of SA than mothers with better economic or learning status
(Jones et al., 2002; Wong et al., 2010). The association between socioeconomic status
and SA, though, seems to be different throughout countries and contexts (Abubakar
et al,, 2015; WHO, 2014). It was challenging to find enough studies that examined
spontaneous abortion as a separate outcome variable in developing countries, as it is
an often forgotten indicator in comparison to mortality indicators in the analyses.

Similar to our study findings, a systematic review from developing countries and
previous studies conducted in Denmark, Norway, and Finland reported that women
with higher educational and wealth levels experienced the lowest likelihood of having
stillbirth compared with women with lower educational and wealth levels (Hegelund et
al., 2019; McClure et al., 2009; Jorgensen et al., 2008), even though opposite evidence
also exists (Olsen & Madsen, 1999). The rise in SA and SB amongst disadvantaged
mothers may probably reflect restricted access and unhealthy seeking behaviour of
these mothers, as well as cultural constraints of women belonging to religious minority
groups.

Then, as well, findings from Study I suggested that females at higher levels of
wealth and educational socioeconomic status indexes had lower odds of experiencing
neonatal and infant deaths, whereas no strong association was shown with the housing
quality index for neonatal and infant deaths.

These findings on the risk of neonatal death among women with lower level of
education broadly go hand in hand with previous findings from the Philippines,
Namibia, and India (Kraft et al., 2013; Zere et al., 2011; Singh et al., 2013). Similar
findings have been reported among women with poorer household levels from Sudan
and other countries too (Kraft et al., 2013; Bashir et al., 2013).

In the same manner, the relations between wealth and educational socioeconomic
status indices and the risk of infant mortality match with earlier studies showing more
likelihood of infant mortality among lower socioeconomic status households (Amal &
Kabir, 2008; Jahan, 2008; Al-Hosani et al., 2003), even though some studies have also
stated no strong relations between measures of mother illiteracy and infant mortality
(Celik & Hotchkiss, 2000; Durrant & Sathar, 2000; Al-Hosani et al., 2003). In the
same manner, the higher risk of infant death among women with lower SES
households is consistent with previous studies in different settings, such as in
Bangladesh, the Eastern Mediterranean region, Abu Dhabi, and Pakistan (Amal &
Kabir, 2008; Jahan, 2008; Al-Hosani et al., 2003). Several studies have also declared no
significant relationships between measures of mother illiteracy and infant mortality
(Celik & Hotchkiss, 2000; Durrant & Sathar, 2000; Al-Hosani et al., 2003). In contrast
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to our study findings, there were no significant associations between maternal illiteracy
level and neonatal as well as infant death (Celik & Hotchkiss, 2000; Durrant & Sathar,
2000).

These differences in findings could partly be explained by the fact that the bad
quality and impermanent access to electricity, sanitation, and water services minimize
the household SES attainments. It is important to note that the deficiency of
appropriate drainage of household sewage water creates an infectious atmosphere,
which could put women and newborns at higher risk of getting infectious diseases
(Bashir et al., 2013; Turnbull et al., 2011).

Understanding the diverse paths through which the electricity, sanitation, and
source of water, could influence the probabilities of neonatal mortality and infant
mortality provides valuable insight for health care managers and providers to
appropriately resolve and address such challenges, and further study is needed on that.

Our Study II SES indices prediction ability assessments showed that women who
were at higher tertiles of wealth and educational indexes in general had better chances
and more likelihood of having fair adequate ANC. However, the housing quality SES
index did not demonstrate an association with the likelihood of having fair adequate
antenatal care. At the same time, higher tertiles in each socioeconomic status indice
were correlated with more probability of having a facility and home delivery with the
assistance of a trained professional person versus a traditional home delivery without
trained assistance. Our study findings are in accordance with the findings from
previous studies in Ghana, Brazil, South Africa, Turkey, Nigeria, Kenya as well as in
other developing countries that confirm SES disadvantaged women would experience
less optimal utilization of adequate ANC as well as skill birth attendance as compared
to the better off women (Prata et al., 2011; Houweling et al., 2007; Burgard, 2004,
Celik & Hotchkiss, 2000; Magadi et al., 2000). Such studies’ results could partially be
explained by the fact that high SES and educational achievement have been shown to
empower women to obtain better advanced institutional maternal health services.
Such empowered women had not only more chance to get a higher level of health
awareness, but also more affordability to pay for health care and any accompanying
travelling as well as other related costs. In addition, such women would have more
autonomy and capability to make optional decisions on maternal services to use (Celik
& Hotchkiss, 2000; Raghupathy, 1996).

Some other studies, however, reported no evidence of such positive relations
between SES indices and maternal health services usage (Raghupathy, 1996;
Ladusingh & Holendro Singh, 2007). Nevertheless, is important to note that these
studies described mother socioeconomic status primarily utilizing personal level SES
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factors or utilized indicators that measure only some elements of socioeconomic
status or their proxies, while in our study, maternal SES considers both individual and
household level socioeconomic factors (Nwaru et al., 2012; United States Census
Bureau, 2007; Oakes & Rossi, 2003). Furthermore, it has been implied in former
research that socioeconomic status measurement may be indicator specific; hence,
diverse socioeconomic status measures have diverse relationships with each of the
outcome’s indicators (Braveman et al,, 2005; Shavers, 2007). These views are in
compliance with the study performed by Magadi et al., who demonstrated no proof of
such relationships, possibly due to the multiplicity of variables included in the analysis
and the multivariate nature of the statistical analysis (Magadi et al., 2000).

In the present study, we found similar greater likelihood to use contraception in
women who experienced higher SES as compared to those in lower indices. With
respect to unmet need for contraception, we found in the analysis that poor and less
educated women were at relatively more risk of having unmet need for contraception
than the wealthiest and more educated women. Almost similar to our findings, other
previous studies which explored the relation between SES and unmet need for
contraception also found that unmet need for contraception increased with lower SES
women. (Juarez et al., 2018; Woldemicael & Beaujot, 2011; Mohanty & Pathak, 2009;
Gillespie et al., 2007). The obvious SES predictive effects of unmet need and usage of
contraceptives are in harmony with results of a study carried out by Bradley et al. and
Becker et al., who have assumed that lower status of wealth and learning reduced
women’s autonomy, translating into women’s incapacity to follow through on an
individual preference of contraceptive use and decreased usage of modern
reproductive health care (Bradley et al., 2019; Becker et al., 1993).

Our Study III demonstrated that higher tertiles of wealth and educational
socioeconomic status indexes lower the probability of circumcision and having had
daughters with FGC, besides Thinking that the tradition of female circumcision must
endure. These effects were present consistently over the course of logistic modelling
before and after adjustment of potential confounders. Our study findings were in
accordance with the reports from previous studies (Hayford & Trinitapoli, 2011;
Karmaker et al., 2011; Nkwo & Onah, 2001). Nonetheless, conversely, higher tertiles
of housing quality socioeconomic status index were correlated with higher odds of
been subjected to FGC however no association was shown with having had girls with
FGC, nor with beliefs. Such a pattern assumes that housing quality socioeconomic
status indexes do not illustrate as well as do not describe propetly the wealth and/or
the literacy level of mothers’ households. Additionally, these associates, nevertheless,

were not continuously uniform throughout the countryside in the country.
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In general, these results indicate inequality amongst inhabitant’s classes. Hence,
governmental organizations and agencies have to finance and infuse in girls’ learning
and empowerment amongst the sub-population, whereas women will be capable to
recognize and use their privileges, find paid positions, gain cash, and earn admire and
decision-making strength. Consequently, these will similarly generate secondary,
favourable influences on the habitual doing and believes regarding female
circumcision.

Also, in Study III, we revealed the predictive influence of the mothers having
undergone FGC factor in escalating not only the probability of the occurrence of their
daughters” FGC but also intensifying their approve for the continuation of the FGC
habit. Current study’s findings were in accordance with the reports from earlier
researches that identify the similar interpretation in different sittings as in Gambia,
Burkina Faso, and in Kenya. These previous studies concluded clearly that mothers
who have already been undergone female circumcision were highly possible to be in
favour of their girls having female circumcision, and also in favour of the persistence
of the FGC procedure (Nazar Shabila, 2017; Bellemare et al., 2015; Molase et al., 2012;
Nour, 2008).

Furthermore, in this study we were able to reveal the predictive influence of the
attitudes of mothers in increasing the likelithood of the occurrence of daughters” FGC.

In accordance with this study’s findings, previous researchers such as Gele et al.,
Al-Khulaidi et al., and Wahlberg et al., have reported similar findings that inferred the
enhanced effects of supportive attitudes of women and their husbands on the
continuation of FGC. Such enhanced effects were related with their purpose to
circumcise their girls (Wahlberg et al., 2017; Al-Khulaidi et al., 2013; Gele et al., 2012).

Authors of previous studies have assumed that such effects of both mothers
having undergone FGC and mothers’ attitudes as predictor factors might most likely
display the mothers’ beliefs and motivations toward practicing FGC on their
daughters’ and supporting the continuation of FGC.

The mothers’ beliefs translate such effects in the form of perceptions that female
circumcision conserves virginity in premarital ladies and keeps the purity and
cleanliness of ladies, which guarantees marriage faithfulness. Furthermore, prominent,
driving forces to favour FGC procedure include trusting that FGC raises pregnancy
potency and enhances femininity.

Although there is social difference, former research has added to the general
interpretation of the mothers’ incentives to undertake female circumcision on their
girls (Wahlberg et al., 2017; Ismail et al., 2016; Allam et al., 2001). Such incentives have
various norms: women’s manner norms and subjective cultural norms and principles
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made up of the household, neighbours, and social standards. Nevertheless, the
contribution of mothers’ attitudes regarding female circumcision in governance and
decision-taking is hard to figure out and differs counting on various social frameworks
and settings. For example, the governing socio-cultural beliefs in the customary
Yemeni socio-cultural framework give low position for females in the family and in
the society, whereas men have a predominant position (MOPHP, 2001; Maurice,
20006; United Nations, 2010).

Also, multivariate analysis findings from Study III show that there is more
likelihood of all three outcome indicators of FGC practices and attitudes in women
who experienced family marriage as compared to those who did not, and this
inference was coherent with the inference of other reports that show that FGC is a
precondition for marital and family honour (WHO, 2021; Wagner, 2011).
Additionally, families are commencing female circumcision on their girls for the
purpose of ensuring their daughters’ suitable upraising, family superiority and
prospective marital (WHO, 2008). Another justification of the current study result is
ethnicity at household level, which obeys the similar supportive socio-cultural
standards for girls’ female circumcision regardless of where they stay.

Also, Study III multivariate analysis findings reveal, outstandingly, correlations of
underage marriage with having been subjected for FGC and having had girls’
subjected for FGC; nevertheless, contrarily, it reveals a correlation with lower odds of
believing that female circumcision procedure should remain, in line with results from
Iraq and Burkina Faso (Chikhungu & Madise, 2015; Saleem et al., 2013). Adolescent
marriage and female circumcision appear to be separately influenced by variables for
instance home type, literacy level, ethnicity as well as religion, also such variables
might affect male’s choice and favour for circumcised ladies (Gele et al., 2013; Sakeah
et al., 2006). In the majority of cases, it is unlikely to recognize the bond between
adolescent marriage and female circumcision with no contextual knowledge of the
community customs that drive and form them. Several guardians and families
commence both together early marriage as well as female circumcision for the aim of
safeguarding their girls from the most adverse harms that they think might arise from
premarital sex, poorness, abducting besides rape (Gele et al., 2013; Sakeah et al., 2000).

On the flip side, mothers who undergo underage marriage manifest negative
attitudes regarding continuing female circumcision, which proves the constructive and
positive changes in Yemen and that the mothers, when they grow up, figure it out and
realize that FGC was not a good choice for them or for others currently and in future.

Lastly, the multivariate analysis of Study III showed cleatly that there is an inverse

relationship between mother’s age and the study’s three outcomes. Therefore, after
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adjusting for household and demographic and personal factors known to be
associated with women’s age, a substantial social advantage among younger women
was clearly associated with not being circumcised and not having had their daughters
circumcised, and that FGC practice should not persist, when taking socioeconomic
advantage into account. These results are in general supportive of other studies that
have demonstrated high levels of female circumcision amongst older age groups
(Mitike & Deressa, 2009; Msuya et al., 2002). The higher odds of FGC with women’s
age could suggest that women might see the health harms brought in by FGC as less
important in contrast to the peer respect and socio-cultural advantages in the
household and greater community (Batyra et al., 2020; Wagner, 2011). The link
between elder women and increasing FGC practice as well indicates a social hierarchy
between women where the eldest women hold great power over the lives of younger
women. Also, the study findings show that FGC appears to be less common among
young women compared to older women, which further demonstrates the positive
developments in the country, and which could be translated as a positive social change

among younger women.

6.4 Public health and policy implications

This study provides evidence that by using contextual individual- and household-level
variables, reliable SES indices can be computationally derived and utilized to
categorize rural Yemeni reproductive age women into various socioeconomic
categories. The derived SES indices, when related to various maternal and child health
outcomes and indicators of service utilization, showed that they are crucial
contributing factor of human health, especially the health of women and children in
these rural settings.

Over and beyond the effects of socioeconomic status on the health of such
populations, it is vital to have development of indices for the measurement of SES in
these rural populations, taking into account that they are less quantifiable in
comparison to the developed nations where employing typical measures such as
education and employment is valid, but concealed among the personal and household
measures. Such an approach provides a promising opportunity for incorporating
different SES dimensions and to reveal and build socioeconomic status indices that
will further health research on the real influence of socioeconomic status on the health

of rural females and children. These chances can then be transformed into more
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effective health and medical care policies to meet numerous of the health and medical
care requirements of the socioeconomically disadvantaged females, children and
families in countryside Yemen.

The study demonstrates unique data on maternal and child morbidity and mortality
as well as on MCH services usage in relation to SES. The hypothesized role of SES on
maternal mortality was not confirmed in this study. Though a common inconsistency
across studies, the observed unsignificant effect of social and economic development
has remained the most consistent across studies among the most effective strategies to
reduce maternal mortality. Given that this study is one of the few studies to report
such unsignificant association and taking into account the current available evidence,
further research may be needed to assess the potential effectiveness of the various
strategies currently being employed in low income countries. Thus, adapting of well-
known successful strategies will give a better achievement in reducing maternal
mortality. Good examples of successful strategies in other countries are: gathering and
analysis of information in the form of birth and death registration, employment of
well-trained midwives, free and accessible healthcare as well as modern hospital
technologies in the context of a functioning health system to deliver them. Therefore,
implementing of such evidence based successful strategies will ensure the provision of
high-quality maternal care that could denote the key contributor for the reducing in
maternal death rather than mothers’ socioeconomic status.

This study has shown alarming lower rates of use of adequate ANC services and
skilled birth attendants, as well as use of modern contraceptive methods, in general
and especially among socioeconomically disadvantaged women that should raise huge

national concern for states to mitigate such adverse outcomes and inequalities in

health.

Significant evidence exists from the study results that the higher odd ratio of
having been circumcised and having had daughters circumcised, as well as having a
supportive attitude towards FGC, may increase with lower status of SES, independent
of known confounders.

The higher prevalence of FGC tradition practice is a huge global and national
concern for states and institutions. This indicates that further calls and actions would
be needed at different levels to intensify efforts to end the practice. However, Yemen
has not yet identified FGC as an unlawful activity. Therefore, the potential for the
reinforcing of the Ministry of Health prohibiting FGC practice in the whole of the
health institutions and passing the proposed nationwide criminal law against FGC in

parliament could help to decrease practice and access to FGC. Furthermore, it is more
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favourable for the authorities to employ policies that reinforce the engagement of
societies and religious leaders in promoting the opposition of FGC.

Educational and economic empowerment of women and families plays an
important role in decreasing access to FGC. The results presented here suggest that
capitalizing on strategies that allow and encourage women to have access to education
and work could be a way to generate benefits within the Yemeni context. It is often
important to involve other policies, and raising awareness and promoting behavioural
change amongst residents in Yemen will eventually lead to ending additional FGC
practice in Yemen.

Overall, this study has shown that social inequalities exist in health in rural Yemen
and are considered intolerable. Yemen’s government should set a central goal to
reduce the social inequalities in health, both manifested by poorer economic and lower
educational levels. Therefore, national strategical interventions should tackle particular
determinant factors on different levels. Initially, national strategies must be effective in
securing equal distribution of income, employment opportunities, and equal access to
educational institutions for all populations of different genders and other
backgrounds. Secondly, strategies must be effective in reducing health inequalities in
health behaviours and use of health services in terms of tackling behaviours that are
adverse to health and making health care accessible to all. Thirdly, social inclusion and
social justice strategies should target socially excluded women groups and other
specific groups to entitle them to the same opportunities of employment, education,
and health care services. Fourthly, national strategies should raise awareness about
social inequalities in health as well as health issues among policy makers to ensure the
practicing of these issues within the strategies of tackling social inequalities in health
and integrating the policies in these areas. Additionally, there should be monitoring

and evaluations of the employed social health inequalities reduction interventions.

6.5 Summary and conclusions

The importance of SES indices measured by subjecting numbers of household
attributes to factor analysis PCA that have been reported by women at reproductive
age during home visits was assessed in the sub-national household survey performed
in six rural districts of four governorates through Yemen in 2008-2009. The study

used a large sample and included women in reproductive age including women with
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birth history. Thus, the results are directly applicable for generalizability and for
further practical action.

Our study showed a significant association between formulated socioeconomic
status indices and the MCH outcomes indicators and level of using maternal and child
health services as well as with FGC practice. These associations show that the
socioeconomic status indices are reliable predictors of MCH morbidity and mortality,
and women’s utilization of a range of maternal and child health care services in
addition to FGC practice and support.

Furthermore, this study examined both individual and household level SES
indicators; thus, our study findings are adding to the growing body of evidence that
socioeconomic status is a multidimensional measure and highlighting the importance
of multicomponent SES indices in predicting MCH outcomes indicators of our study
and for further reproductive health research in rural Yemen. Our study approaches
and findings will assist to develop suitable policies that will mitigate the negative
influences of socioeconomic status on MCH outcomes and services utilizations.

Based on this study’s findings regarding FGC and the remaining high prevalence,
the Yemeni authorities should pass the legislation to ban FGC and the government
should put it into practice. Appropriate policy should capitalize on these findings and
invest in girls’ education and women’s empowerment, which might reduce FGC
behaviour and practice.

6.6 Future perspectives

This thesis has highlighted different dimensions of inequalities in MCH in Yemen.
However, we did not observe strong evidence of the association between the
socioeconomic indices and maternal death. Other reports have observed that maternal
death seems not to be affected by SES factors but may be affected by standards of
emergency obstetric care. Therefore, it is more valuable to examine the more effective
strategy to provide emergency obstetric care in the context of the health system. That
will help in building the concept of context-based evidence-based decision making for
health policies in which context plays a role in the introduction, interpretation and
application of evidence.

Although our study examined the influence of housing quality index on neonatal
and infant deaths, we did not examine the different ways through which the electricity,
sanitation, and source of water, could affect the chances of NM and IM, and futrther
study is needed on that.
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However, although our study examined the influence of SES indices on women’s
use of modern contraception, we did not differentiate between types of modern
contraception. Also, as this study is a secondary analysis of a survey, the potential for
discovering factors that may influence a couple’s decision to use contraceptive
methods for spacing or limiting births was limited. Therefore, such considerations
may have helped to explain the inconsistency found in modern contraceptive use and
fertility trends.
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Appendix 1. Operational definition and categorization of maternal health care use indicators included in

the study

Categorization

Description

Fair antenatal care adequacy

Poor antenatal care adequacy

Missing antenatal care cases

No antenatal care

Skill birth attendance

Facility Based Deliveries

Home delivery with trained providers

Home delivery without trained
providers

Contraceptive usage

Unmet need for contraception

Includes women who received care in the first trimester and had four or
more visits and had received fair ANC content (more than 70% of ANC
items provided).

Includes women who didn’t receive care in the first trimester or/and
who had less than four ANC visits or/and had poor ANC content (less
than 70% of ANC items provided).

Includes women who were not able to recall or had unrecorded
information about the month of the beginning of pregnancy or number
of antenatal visits or ANC items provided.

Includes women who received no antenatal care.

Includes deliveries in the two years preceding the survey that were
attended by medically trained staff, defined as a doctor, nurse or
midwife.

Includes births that occurred in a public health facility (public hospital,
public health center, public maternity center, health unit) or a private
health facility (private hospital/clinic, other cooperative hospital/clinic).

Includes cases that give birth in a home place, either planned or
unplanned, that are attended by medically trained staff.

Includes cases that give birth to a baby in a home place. Either
planned or unplanned home birth, not attended by medically trained
staff.

It refers to women who are currently using at least one method of
contraception, regardless of the method used. It is usually reported for
married women aged 15 to 49.

It refers to currently married fecund women who are not using any
method of contraception, but who wish to postpone the next birth or
who wish to stop childbearing altogether.

108



7 REFERENCES

AbouZahr, C. (2003). Global burden of maternal death and disability. British medical bulletin,
67(1), 1-11. doi. 10.1093/bmb/1dg015

Abubakar, 1. I, Tillmann, T., & Banetjee, A. (2015). Global, regional, and national age-sex
specific all-cause and cause-specific mortality for 240 causes of death, 1990-2013: a
systematic analysis for the Global Burden of Disease Study 2013. Lancet, 385(9963),
117-171. doi: 10.1016/S0140-6736(14)61682-2

Addai, I. (2000). Determinants of use of maternal—child health services in rural Ghana. Journal
of biosocial science, 32(1), 1-15. doi: 10.1017/50021932000000018

Adedini, S. A., Odimegwu, C., Imasiku, E. N., & Ononokpono, D. N. (2015). Unmet need for
family planning: implication for under-five mortality in Nigeria. Journal of health,
population, and nutrition, 33(1), 187.

Adeoti, A. 1., & Awoniyi, O. A. (2019). Determinants Of Child And Maternal Health Status
And Demand For Health Care Services In Nigeria. Retrieved from
https://media.africaportal.org/documents/ GPB_14-determinants.pdf

Adgoy, E. T. (2018). Key social determinants of maternal health among African countries: a
documentary review. MOJ Public Health, 7(3), 140-144.
doi: 10.15406/mojph.2018.07.00219

Adler, N. E.,; & Newman, K. (2002). Socioeconomic disparities in health: pathways and
policies. Health affairs, 21(2), 60-76. doi: 10.1377 /hlthaff.21.2.60

Al-Hosani, H. A., Brebner, J., Bener, A. B., & Norman, J. N. (2003). Study of mortality risk
factors for children under age 5 in Abu Dhabi. EMH]J-Eastern Mediterranean Health
Journal, 9 (3), 333-343, 2003.

Ajayi, A. L., Adeniyi, O. V., & Akpan, W. (2018). Maternal health care visits as predictors of
contraceptive use among childbearing women in a medically underserved state in
Nigeria. Journal of Health, Population and Nutrition, 37(1), 1-10. doi:
org/10.1186/s41043-018-0150-4

Akin, J. S., Guilkey, D. K., & Hazel, E. (1995). Quality of services and demand for health care

in Nigeria: a multinomial probit estimation. Social science & medicine, 40(11), 1527-
1537. doi: 10.1016/0277-9536(94)00274-w

109



Al-Khulaidi, G. A., Nakamura, K., Seino, K., & Kizuki, M. (2013). Decline of supportive
attitudes among husbands toward female genital mutilation and its association to those
practices in Yemen. PLoS One, 8(12), e8314. doi: 10.1371/journal.pone.0083140.
eCollection 2013.

Allam, M. F., de Irala-Estevez, J., Navajas, R. F. C., del Castillo, A. S., Hoashi, J. S., Pankovich,
M. B., & Liceaga, J. R. (2001). Factors associated with the condoning of female genital
mutilation among university students. Public health, 115(5), 350-355.

doi: 10.1038/sj/ph/1900791.

Alosaimi, A. N., Luoto, R., Al Serouri, A. W., Nwaru, B. L., & Mouniri, H. (2016). Measures of
maternal socioeconomic status in Yemen and association with maternal and child
health outcomes. Maternal and child health journal, 20(2), 386-397. doi:
org/10.1007/s10995-015-1837-4

Al Serouri, A. W., Al Rabee, A., Bin Afif, M., & Al Rukeimi, A. (2009). Reducing maternal
mortality in Yemen: challenges and lessons learned from baseline assessment.
International  Journal of Gynecology &  Obstetrics, 105(1), 86-91. doi:
10.1016/j.ijg0.2008.12.020

Al-Shahethi, A. H., Zaki, R. A., Al-Serouri, A. W. A., & Bulgiba, A. (2019). Maternal, prenatal
and traditional practice factors associated with perinatal mortality in Yemen. Women

and Birth, 32(2), ¢204-¢215. doi: 10.1016/j.wombi.2018.06.016

Alvarez, J. L., Gil, R., Hernandez, V., & Gil, A. (2009). Factors associated with maternal
mortality in Sub-Saharan Africa: an ecological study. BMC public health, 9(1), 1-8. doi:
10.1186/1471-2458-9-462.

Amal, K. H., & Kabir, M. (2008). Child mortality inequalities and linkage with sanitation
facilities in Bangladesh. | Health Popul Nutt, 26(1), 64-73.

Ann M. Starrs. (2017). A critical moment to increase investments in meeting women’s family
planning needs. The bmj. Retrieved from
https:/ /www.guttmacher.org/article /2017 /06/ critical-moment-increase-investments-
meeting-womens-family-planning-needs, 2017.

Antonette T. Dulay. (2020). Spontancous Abortion. MSD Manuals Professional, USA.

Retrieved from https:/ /www.msdmanuals.com/professional /gynecology-and-
obstetrics/abnormalities-of-pregnancy/spontaneous-abortion

110



Anwar, 1., Sami, M., Akhtar, N., Chowdhury, M. E., Salma, U., Rahman, M., & Koblinsky, M.
(2008). Inequity in maternal health-care services: evidence from home-based skilled-
birth-attendant programmes in Bangladesh. Bulletin of the World Health Organization,
86, 252-259. doi: 10.2471/blt.07.042754

Aryeetey, R. N. O., Aikins, M., Dako-Gyeke, P., & Adongo, P. B. (2015). Pathways utilized for
antenatal health seeking among women in the Ga East District, Ghana. Ghana Medical
Journal, 49(1), 44-49. doi: 10.4314/gm;j.v49i1.8

Asamoah, B. O. (2014). Social determinants and the role of maternal health care services for
equity in maternal health in Ghana from 1988-2008 (Vol. 2014, No. 53). Lund
University.

Retrieved from https://portal.research.lu.se/portal /files /4080637 /4391093.pdf

Asamoah, B. O., Agardh, A., & Ostergren, P. O. (2013). Inequality in fertility rate and modern
contraceptive use among Ghanaian women from 1988-2008. International journal for

equity in health, 12(1), 1-12. doi: 10.1186/1475-9276-12-37

Ashimi, A. O., Amole, T. G., & Iliyasu, Z. (2015). Prevalence and predictors of female genital
mutilation among infants in a semi urban community in northern Nigeria. Sexual &

Reproductive Healthcare, 6(4), 243-248. doi: 10.1016/j.sthc.2015.05.005

Attorney-General's Department. (2013). Review of Australia's female genital mutilation legal
framework: final report / Attorney-General's Department. Barton, ACT: Attorney
General's Department, Australia.

Bamgboye, E. A., & Ajayi, 1. (2016). Changing patterns of unmet needs for family planning
among women of reproductive age in Nigeria. African journal of reproductive health,

20(3), 127-135. doi: 10.29063/2ajrh2016/v20i3.17

Banajeh, S. M., Al Rabee, A. M., & Al Arashi, I. H. (2005). Burden of perinatal conditions in
Yemen: a 12-year hospital-based study. EMH]-Eastern Mediterranean Health Journal,
11 (4), 680-689, 2005.

Barros, A. J., Ronsmans, C., Axelson, H., Loaiza, E., Bertoldi, A. D., Franca, G. V., ... &
Victora, C. G. (2012). Equity in maternal, newborn, and child health interventions in

Countdown to 2015: a retrospective review of survey data from 54 countries. The
Lancet, 379(9822), 1225-1233. doi: 10.1016/S0140-6736(12)60113-5

Bashir, A. O., Ibrahim, G. H., Bashier, I. A., & Adam, 1. (2013). Neonatal mortality in Sudan:
analysis of the Sudan household survey, 2010. BMC Public Health, 13(1), 1-9. doi:
10.1186/1471-2458-13-287.

Bashour, H., Abdulsalam, A., Al Faisal, W., & Cheikha, S. (2008). Patterns and determinants of

maternity care in Damascus. EMH]J-Eastern Mediterranean Health Journal, 14 (3), 595-
604, 2008.

111



Batyra, E., Coast, E., Wilson, B., & Cetorelli, V. (2020). The socioeconomic dynamics of
trends in female genital mutilation/cutting across Africa. BMJ global health, 5(10),
€003088. doi:10.1136/bmjgh-2020-00308

Becker, S., Peters, D. H., Gray, R. H., Gultiano, C., & Black, R. E. (1993). The determinants of
use of maternal and child health services in Metro Cebu, the Philippines. Health
transition review, 77-89.

Bellemare, M. F., Novak, L., & Steinmetz, T. L. (2015). All in the family: Explaining the
persistence of female genital cutting in West Africa. Journal of Development
Economics, 116, 252-265. doi.org/10.1016/j.jdeveco.2015.06.001

Bhutta, Z. A., Chopra, M., Axelson, H., Berman, P., Boerma, T., Bryce, J., ... & Wardlaw, T.
(2010). Countdown to 2015 decade report (2000-10): taking stock of maternal,
newborn, and child survival. The lancet, 375(9730), 2032-2044. doi: 10.1016/S0140-
6736(10)60678-2

Bicego, G., Boerma, J. T., & Ronsmans, C. (2002). The effect of AIDS on maternal mortality
in Malawi and Zimbabwe. Aids, 16(7), 1078-1081. doi: 10.1097/00002030-200205030-
00019

Boerma, J. T., Bryce, J., Kinfu, Y., Axelson, H., & Victora, C. G. (2008). Mind the gap: equity
and trends in coverage of maternal, newborn, and child health services in 54
Countdown countries. Lancet (London, England), 371(9620), 1259-1267. doi:
10.1016/S0140-6736(08)60560-7.

Bradley, S. E., Polis, C. B., Bankole, A., & Croft, T. (2019). Global contraceptive failure rates:
who is most at risk?. Studies in Family Planning, 50(1), 3-24. doi: 10.1111/sifp.12085

Braveman, P. (2010). Social conditions, health equity, and human rights. Health & Hum. Rts.,
12, 31.

Braveman, P., & Cubbin, C. (2003). Optimal SES indicators cannot be prescribed across all
outcomes. American journal of public health, 93(1), 12-a. doi: 10.2105/ajph.93.1.12-a

Braveman, P. A., Cubbin, C., Egerter, S., Chideya, S., Marchi, K. S., Metzler, M., & Posner, S.
(2005). Socioeconomic status in health research: one size does not fit all. Jama, 294(22),
2879-2888. doi: 10.1001/jama.294.22.2879

Buchbinder, M. (2008). Infant mortality and socioeconomic inequality in Argentina: temporal
trends. Archivos Argentinos De Pediatria, 106(3), 212-218. doi: 10.1590/S0325-
00752008000300005.

Burgard, S. (2004). Race and pregnancy-related care in Brazil and South Africa. Social science
& medicine, 59(6), 1127-1146. doi: 10.1016/j.socscimed.2004.01.006

112



Calvello, E. J., Skog, A. P., Tenner, A. G., & Wallis, L. A. (2015). Applying the lessons of
maternal mortality reduction to global emergency health. Bulletin of the World Health
Organization, 93, 417-423. doi: 10.2471/BLT.14.146571

Carr, D. (2004). Improving the health of the wotld's poorest people. Population Reference
Bureau, Washington, DC.

Carroli, G., Rooney, C., & Villar, J. (2001 a). How effective is antenatal care in preventing
maternal mortality and serious morbidity? An overview of the evidence. Paediatric and

petinatal Epidemiology, 15, 1-42. doi .10.1046/}.1365-3016.2001.00001.x

Carroli, G., Villar, J., Piaggio, G., Khan-Neelofur, D., Giilmezoglu, M., Mugford, M., ... &
WHO Antenatal Care Trial Research Group. (2001b). WHO systematic review of
randomised controlled trials of routine antenatal care. The Lancet, 357(9268), 1565-
1570. doi:10.1016/S0140-6736(00)04723-1

Catak, B., Oner, C., Sutlu, S., & Kilinc, S. (2016). Effect of socio-cultural factors on
spontancous abortion in Burdur, Turkey: A population based case-control study.
Pakistan Journal of Medical Sciences, 32(5), 1257. doi: 10.12669/pjms.325.10078

Celik, Y., & Hotchkiss, D. R. (2000). The socio-economic determinants of maternal health
care utilization in Turkey. Social science & medicine, 50(12), 1797-1806. doi:
10.1016/50277-9536(99)00418-9

Central Statistical Organization, Pan Arab Project for Child Development & Macro
International, Inc. (1994) Yemen Demographic and Health Survey 1991-1992. Central
Statistical Organization & Macro International Inc. Calverton, Maryland.

Chikhungu, L. C., & Madise, N. J. (2015). Trends and protective factors of female genital
mutilation in Burkina Faso: 1999 to 2010. International journal for Equity in Health,
14(1), 1-10. doi:10.1186/s12939-015-0171-1

Chol, C., Hunter, C., Debru, B., Haile, B., Negin, J., & Cumming, R. G. (2018). Stakeholders’
perspectives on facilitators of and barriers to the utilisation of and access to maternal
health services in Eritrea: a qualitative study. BMC pregnancy and childbirth, 18(1), 1-
12. doi: 10.1186/512884-018-1665-9

Clarke, P. M., Fiebig, D. G., & Gerdtham, U. G. (2008). Optimal recall length in survey design.
Journal of health economics, 27(5), 1275-1284. doi:10.29063/2jrh2016/v20i3.17

Cohain, J. S., Buxbaum, R. E., & Mankuta, D. (2017). Spontanecous first trimester miscarriage
rates per woman among parous women with 1 or more pregnancies of 24 weeks or

more. BMC pregnancy and childbirth, 17(1), 1-7. doi: 10.1186/s12884-017-1620-1.
CSDH. (2008). Closing the gap in a generation: health equity through action on the social

determinants of health: Commission on Social Determinants of Health final report.
World Health Organization.

113



Retrieved from https:/ /www.who.int/publications/i/item/WHO-TER-CSDH-08.1

Cubbin, C., LeClere, F. B., & Smith, G. S. (2000). Socioeconomic status and the occurrence of
fatal and nonfatal injury in the United States. American journal of public health, 90(1),
70. doi: 10.2105/2jph.90.1.70

Da Silva, F. T., Gonik, B., McMillan, M., Keech, C., Dellicour, S., Bhange, S., ... & Brighton
Collaboration Stillbirth Working Group. (2016). Stillbirth: case definition and guidelines

for data collection, analysis, and presentation of maternal immunization safety data.
Vaccine, 34(49), 6057. doi: 10.1016/j.vaccine.2016.03.044

Ditekemena, J., Koole, O., Engmann, C., Matendo, R., Tshefu, A., Ryder, R., & Colebunders,
R. (2012). Determinants of male involvement in maternal and child health services in
sub-Saharan Africa: a review. Reproductive health, 9(1), 1-8. doi: 10.1186/1742-4755-9-
32.

Dudgeon, M. R., & Inhorn, M. C. (2004). Men's influences on women's reproductive health:
medical anthropological perspectives. Social science & medicine, 59(7), 1379-1395. doi:
10.1016/j.socscimed.2003.11.035

Durrant, V. L., & Sathar, Z. (2000). Greater investments in children through women's
empowerment: A key to demographic change in Pakistan? doi:10.31899/pgy6.1039

El-haffez, G. (1990). Maternal mortality in the Islamic countries of the Eastern Mediterranean
Region of WHO. Popul Sci, 9:63-8.

El-Shawarby, S. A., & Rymer, J. (2008). Female genital cutting. Obstetrics Gynaecol Reprod
Med, 18, 253-5. doi: 10.1016/j.0grm.2008.07.005.

Eltahir, A., Spilotros, N., Hesel. K., (2014). Family planning and post-abortion care in
emergency response — IRC’s experience in Yemen. Humanitarian practice network.
Rettieved from
https://odihpn.org/magazine/ family-planning-and-post-abortion-care-in-emergency-
response-irc%0C2%92s-expetience-in-yemen/

Erreygers, G., & Van Ourti, T. (2011). Measuring socioeconomic inequality in health, health
care and health financing by means of rank-dependent indices: a recipe for good
practice. Journal of health economics, 30(4), 685-694.
doi: 10.1016/j.jhealeco.2011.04.004

Hsamai, F., Nangami, M., Tabu, J., Mwangi, A., Ayuku, D., & Were, E. (2017). A system
approach to improving maternal and child health care delivery in Kenya: innovations at
the community and primary care facilities (a protocol). Reproductive health, 14(1), 1-18.
doi: 10.1186/s12978-017-0358-6

Fosu, G. B. (1994). Childhood morbidity and health services utilization: cross-national

comparisons of user-related factors from DHS data. Social science & medicine, 38(9),

1209-1220. doi: 10.1016/0277-9536(94)90186-4

114



Fotso, J. C., & Kuate-Defo, B. (2005). Measuring socioeconomic status in health research in
developing countries: should we be focusing on households, communities or both?
Social Indicator Research, 72, 189-237. doi.org/10.1007/s11205-004-5579-8

Gakidou, E. E., Murray, C. J., & Frenk, J. (2000). Defining and measuring health inequality: an
approach based on the distribution of health expectancy. Bulletin of the World Health
Organization, 78, 42-54.

Gavlak, D. (2015). Health system in Yemen close to collapse. World Health Organization.
Bulletin of the World Health Organization, 93(10), 670. doi: 10.2471/BLT.15.021015

Gele, A. A, Bo, B. P., & Sundby, J. (2013). Have we made progress in Somalia after 30 years
of interventions? Attitudes toward female circumcision among people in the Hargeisa
district. BMC research notes, 6(1), 1-9. doi: 10.1186/1756-0500-6-122.

Gele, A. A., Kumar, B., Hjelde, K. H., & Sundby, J. (2012). Attitudes toward female
circumcision among Somali immigrants in Oslo: a qualitative study. International
Journal of women's Health, 4, 7-17. doi: 10.2147 /TJWH.S27577

George, L. (2006). Spontancous abortion: risk factors and measurement of exposures,
Department of Medical Epidemiology and Biostatistics, Karolinska, Stockholm,
Sweden. Retrieved from
https://openarchive ki.se/xmlui/bitstream/handle/10616/39362/ thesis.pdf?sequence
=1

Gershon, A. S., Dolmage, T. E., Stephenson, A., & Jackson, B. (2012). Chronic obstructive
pulmonary disease and socioeconomic status: a systematic review. COPD: Journal of
Chronic Obstructive Pulmonary Disease, 9(3), 216-226.
doi: 10.3109/15412555.2011.648030

Gillespie, D., Ahmed, S., Tsui, A., & Radloff, S. (2007). Unwanted fertility among the poor: an
inequity?. Bulletin of the World Health Organization, 85(2),100-107. doi:
10.2471/b1t.06.033829.

Gonzalez, R. M., & Gilleskie, D. (2017). Infant mortality rate as a measure of a country’s
health: a robust method to improve reliability and comparability. Demography, 54(2),
701-720. doi: 10.1007/s13524-017-0553-7

Goudar, S. S., Carlo, W. A., McClure, E. M., Pasha, O., Patel, A., Esamai, F., ... & Goldenberg,
R. L. (2012). The maternal and newborn health registry study of the global network for

women's and children's health research. International Journal of Gynecology &
Obstetrics, 118(3), 190-193. doi: 10.1016/j.ijgo.2012.04.022

Graham, W. J., Ahmed, S., Stanton, C., Abou-Zahr, C. L., & Campbell, O. M. (2008).

Measuring maternal mortality: an overview of opportunities and options for developing
countries. BMC medicine, 6(1), 1-8. doi: 10.1186/1741-7015-6-12.

115



Gruenbaum, E. (2005). Socio-cultural dynamics of female genital cutting: Research findings,
gaps, and directions. Culture, health & sexuality, 7(5), 429-441.
doi:10.1080/13691050500262953

Hayford, S. R., & Trinitapoli, J. (2011). Religious differences in female genital cutting: a case
study from Burkina Faso. Journal for the scientific study of religion, 50(2), 252-271. doi:
10.1111/}.1468-5906.2011.01566.x

Healy, J., Otsea, K., & Benson, J. (2006). Counting abortions so that abortion counts:
indicators for monitoring the availability and use of abortion care services. International
Journal of Gynecology & Obstetrics, 95(2), 209-220. doi: 10.1016/].ijg0.2006.08.002

Hegelund, E. R., Poulsen, G. J., & Mortensen, L. H. (2019). Educational attainment and
pregnancy outcomes: a Danish register-based study of the influence of childhood social
disadvantage on later socioeconomic disparities in induced abortion, spontancous
abortion, stillbirth and preterm delivery. Maternal and child health journal, 23(6), 839-
846. doi: 10.1007/510995-018-02704-1

Hertel-Fernandez, A. W., Giusti, A. E., & Sotelo, J. M. (2007). The Chilean infant mortality
decline: improvement for whom? Socioeconomic and geographic inequalities in infant
mortality, 1990-2005. Bulletin of the World Health Organization, 85, 798-804. doi:
10.2471 /b1t.06.041848

Houweling, T. A., Ronsmans, C., Campbell, O. M., & Kunst, A. E. (2007). Huge poor-rich
inequalities in maternity care: an international comparative study of maternity and child
care in developing countries. Bulletin of the World Health Organization, 85 (10), 745-
754.

Hudson, C. G. (2005). Socioeconomic status and mental illness: tests of the social causation
and selection hypotheses. American journal of Orthopsychiatry, 75(1), 3-18. doi:
10.1037/0002-9432.75.1.3.

ICF. (2018). Demographic and Health Surveys Standard Recode Manual for DHS7. The
Demographic and Health Sutrveys Program. Rockville, Matyland, USA, ICF Retrieved
from
https://dhsprogram.com/pubs/pdf/DHSG4/Recode7_DHS_10Sep2018_DH
SG4.pdf

IndexMundi. (2020). Life expectancy at birth - Middle East. USA, North Carolina.
Retrieved from https://www.indexmundi.com/map/?t=0&v=30&tr=me&I=en

Inter-Patliamentary Union & UNICEF. (2004). Child Protection. A Handbook for
Parliamentarians, Document Symbol No. 7, UNICEF. Switzerland. Retrieved from
https:/ /www.refworld.org/docid /4a54bc000.html

116



Ismail, E. A., Ali, A. A, Mohamed, A. S., Kraemer, T., & Winfield, S. (2016). Female Genital
Mutilation Survey in Somaliland, Hargeisa, Somaliland, 2006-2013. Edna Adan
University Hospital, Somaliland.

Retrieved from http:/ /www.ednahospital.org/fgm /wp-content/uploads/FGM-Survey-
in-Somaliland-Edna-Adan-Hospital-1.pdf

Jahan, S. (2008). Poverty and infant mortality in the Eastern Mediterranean region: a meta-
analysis. Journal of Epidemiology & Community Health, 62(8), 745-751.
doi: 10.1136/jech.2007.068031

Johnson, J. G., Cohen, P., Dohrenwend, B. P., Link, B. G., & Brook, J. S. (1999). A
longitudinal investigation of social causation and social selection processes involved in
the association between socioeconomic status and psychiatric disorders. Journal of

abnormal psychology, 108(3), 490-499. doi: 10.1037//0021-843x.108.3.490.

Jones, R. K., Darroch, J. E., & Henshaw, S. K. (2002). Patterns in the socioeconomic
characteristics of women obtaining abortions in 2000-2001. Perspectives on sexual and
reproductive health, 34(5), 226-235. doi: 10.2307/3097821

Juarez, F., Gayet, C., & Mejia-Pailles, G. (2018). Factors associated with unmet need for
contraception in Mexico: evidence from the National Survey of Demographic

Dynamics 2014. BMC public health, 18(1), 1-8. doi: 10.1186/s12889-018-5439-0.

Jédger, F., Schulze, S., & Hohlfeld, P. (2002). Female genital mutilation in Switzetland: a survey
among gynaecologists. Swiss Medical Weekly, 132(19-20), 259-264.

Jorgensen, T., Mortensen, L. H., & Nybo Andersen, A. M. (2008). Social inequality in fetal and
perinatal mortality in the Nordic countries. Scandinavian Journal of Public Health,
36(6), 635-649. doi: 10.1177/1403494808089653

Katlsen, S., Say, L., Souza, J. P., Hogue, C. J., Calles, D. L., Gilmezoglu, A. M., & Raine, R.
(2011). The relationship between maternal education and mortality among women
giving birth in health care institutions: analysis of the cross sectional WHO Global
Survey on Maternal and Perinatal Health. BMC public health, 11(1), 1-10. doi:
10.1186/1471-2458-11-606

Karmaker, B., Kandala, N. B., Chung, D., & Clarke, A. (2011). Factors associated with female
genital mutilation in Burkina Faso and its policy implications. International journal for

equity in health, 10(1), 1-9. doi: 10.1186/1475-9276-10-20

Khajavi, A., Pishgar, F., Dehghani, M., & Naderimagham, S. (2017). Socioeconomic
inequalities in neonatal and postneonatal mortality: evidence from rural Iran, 1998—
2013. International Journal for Equity in Health, 16(1), 1-11. doi: 10.1186/512939-017-
0570-6.

117



Khan, K. S., Wojdyla, D., Say, L., Gilmezoglu, A. M., & Van Look, P. F. (2006). WHO
analysis of causes of maternal death: a systematic review. The lancet, 367(9516), 1066-
1074. doi: 10.1016/S0140-6736(06)68397-9

Koolman, A. H. E. (2006). Socioeconomic Inequality in Health and Health Care:
Measurement and Explanation. Ph.D. Thesis. Rotterdam: FErasmus University
Rotterdam. Retrieved from http://hdl.handle.net/1765/7833

Kraft, A. D., Nguyen, K. H., Jimenez-Soto, E., & Hodge, A. (2013). Stagnant neonatal
mortality and persistent health inequality in middle-income countries: a case study of
the Philippines. Plos one, 8(1), €53696. doi: 10.1371/journal.pone.0053696

Krieger, N., Williams, D. R., & Moss, N. E. (1997). Measuring social class in US public health
research: concepts, methodologies, and guidelines. Annual review of public health,

18(1), 341-378. doi: 10.1146/annurev.publhealth.18.1.341

Kriel, Y., Milford, C., Cotdero, J., Suleman, F., Beksinska, M., Steyn, P., & Smit, J. A. (2019).
Male partner influence on family planning and contraceptive use: perspectives from
community members and healthcare providers in KwaZulu-Natal, South Africa.

Reproductive health, 16(1), 1-15. doi: 10.1186/s12978-019-0749-y

Kusiako, T., Ronsmans, C., & Van der Paal, L. (2000). Perinatal mortality attributable to
complications of childbirth in Matlab, Bangladesh. Bulletin of the World Health
Organization, 78, 621-627.

Ladusingh, .., & Holendro Singh, C. (2007). Rich—poor gap in maternal care: the case of
northeast India. Asian Population Studies, 3(1), 79-94.
doi: 10.1080/17441730701270897

Lantz, P. M., House, J. S., Mero, R. P., & Williams, D. R. (2005). Stress, life events, and
socioeconomic dispatrities in health: results from the Americans' Changing Lives Study.
Journal of health and social behavior, 46(3), 274-288.
doi: 10.1177/002214650504600305

Lawn, ]. E., Cousens, S., Zupan, J., & Lancet Neonatal Survival Steering Team. (2005). 4
million neonatal deaths: when? Where? Why?. The lancet, 365(9462), 891-900.
doi:10.1016/S0140-6736(05)71048-5

Lee, W., Jung, S. W., Lim, Y. M., Lee, K. J., & Lee, J. H. (2019). Spontaneous and repeat
spontaneous abortion risk in relation to occupational characteristics among working
Korean women: a cross-sectional analysis of nationally representative data from Korea.

BMC public health, 19(1), 1-7.

Leye, E., & Deblonde, J. (2004). Legislation in Europe regarding female genital mutilation and
the implementation of the law in Belgium, France, Spain, Sweden and the UK.
International Centre for Reproductive Health (ICRH). Ghent University. Ghent,
Belgium. Retrieved from

118



https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.566.5262&trep=tep1&type
=pdf

Liu, L., Oza, S., Hogan, D., Perin, J., Rudan, L., Lawn, J. E., ... & Black, R. E. (2015). Global,
regional, and national causes of child mortality in 2000-13, with projections to inform
post-2015 priorities: an updated systematic analysis. The Lancet, 385(9960), 430-440.
doi: 10.1016/S0140-6736(14)61698-6

Lozano, R., Wang, H., Foreman, K. J., Rajaratnam, J. K., Naghavi, M., Marcus, J. R, .. &
Murray, C. J. (2011). Progress towards Millennium Development Goals 4 and 5 on
maternal and child mortality: an updated systematic analysis. The Lancet, 378(9797),
1139-1165. doi: 10.1016/S0140-6736(11)61337-8

Luque-Fernandez, M. A., Thomas, A., Gelaye, B., Racape, J., Sanchez, M. J., & Williams, M. A.
(2019). Secular trends in stillbirth by maternal socioeconomic status in Spain 2007-15: a
population-based study of 4 million births. European journal of public health, 29(6),
1043-1048. doi: 10.1093/cutpub/ckz086

Mackenbach, J. P., & Kunst, A. E. (1997). Measuring the magnitude of socio-economic
inequalities in health: an overview of available measures illustrated with two examples
from Eutope. Social science & medicine, 44(6), 757-771. doi: 10.1016/S0277-
9536(96)00073-1

Magadi, M. A., Madise, N. J., & Rodrigues, R. N. (2000). Frequency and timing of antenatal
care in Kenya: explaining the variations between women of different communities.

Social science & medicine, 51(4), 551-561. doi: 10.1016/s0277-9536(99)00495-5.

Marmot, M., Friel, S., Bell, R., Houweling, T. A., Taylor, S., & Commission on Social
Determinants of Health. (2008). Closing the gap in a generation: health equity through
action on the social determinants of health. The lancet, 372(9650), 1661-1669. doi:
10.1016/S0140-6736(08)61690-6.

Massyn, N., Padarath, A., & Peer, N. (2017). District health barometer 2016/17. Health
Systems Trust. Durban. South Africa. Retrieved from
https:/ /www.hst.org.za/publications/District%20Health%20Barometers /District%020
Health%20Barometer%202016-2017.pdf

Maurice, J. (2006). Female genital mutilation: new knowledge spurs optimism. Progress
Newsletter no. 72. World Health Organisation, Geneva. Retrieved from
https:/ /www.who.int/reproductivehealth/publications/fgm/newsletter72/en/

McCaw-Binns, A., La Grenade, J., & Ashley, D. (1995). Under-users of antenatal care: a

compatison of non-attenders and late attenders for antenatal care, with eatly attenders.

Social science & medicine, 40(7), 1003-1012. doi: 10.1016/0277-9536(94)00175-s

119



McClure, E. M., Saleem, S., Pasha, O., & Goldenberg, R. L. (2009). Stillbirth in developing
countries: a review of causes, risk factors and prevention strategies. The journal of
maternal-fetal & neonatal medicine, 22(3), 183-190. doi: 10.1080/14767050802559129

MEASURE Evaluation. (2020). Family Planning and Reproductive Health Indicators
Database: women’s health, newborn health, neonatal mortality rate. MEASURE
Evaluation, Chapel Hill, North Carolina, USA. Retrieved from
https://www.measureevaluation.org/prh/rh_indicators/womens-health/nb/neonatal-
mortality-rate-nmr

Meh, C., Thind, A., Ryan, B., & Terry, A. (2019). Levels and determinants of maternal
mortality in northern and southern Nigeria. BMC pregnancy and childbirth, 19(1), 1-13.
Error! Hyperlink reference not valid.

Mekonnen, Y., Tensou, B., Telake, D. S., Degefie, T., & Bekele, A. (2013). Neonatal mortality
in Ethiopia: trends and determinants. BMC public health, 13(1), 1-14. doi:
10.1186/1471-2458-13-483

Menezes, A. M., Barros, F. C., Horta, B. L., Matijasevich, A., Bertoldi, A. D., Oliveira, P. D., ...
& Pelotas Cohorts Study Group. (2019). Stillbirth, newborn and infant mortality: trends
and inequalities in four population-based birth cohorts in Pelotas, Brazil, 1982-2015.
International journal of epidemiology, 48(Supplement_1), i54-i62.
doi: 10.1093/ije/dyy129.

Miech, R. A., Caspi, A., Moffitt, T. E., Wright, B. R. E., & Silva, P. A. (1999). Low
socioeconomic status and mental disorders: A longitudinal study of selection and
causation during young adulthood. American journal of Sociology, 104(4), 1096-1131.
doi: 10.1086/210137

Ministry of Public Health and Population, Central Statistical Organization, Pan Arab Program
for Family Health, ICF International. (2015). Key Findings: Yemen National Health
and Demographic Survey 2013. Rockville, Maryland, USA, Ministry of Public Health
and Population; Central Statistical Organization; Pan Arab Program for Family and ICF
International.

Retrieved from https://dhsprogram.com/pubs/pdf/SR220/SR220English.pdf

Ministry of Health and Population, El-Zanaty and Associates, & ICEF International. (2015).
Eeypt Demographic and Health Survey 2014. Cairo, Egypt and Rockville, Maryland,
USA, Ministry of Health and Population & ICF International. Retrieved from
https://dhsprogram.com/pubs/pdf/fr302/£r302.pdf

Ministry of Public Health and Population & the Pacific Institute for Women’s Health. (2001).

Female Circumcision Results of a Study of Selected Areas of Yemen. Ministry of Public
Health and Population, Sana’a, Yemen.

120



Mitike, G., & Deressa, W. (2009). Prevalence and associated factors of female genital
mutilation among Somali refugees in eastern Ethiopia: a cross-sectional study. BMC
public health, 9(1), 1-10. doi: 10.1186/1471-2458-9-264.

Mohanty, S. K., & Pathak, P. K. (2009). Rich—poor gap in utilization of reproductive and child
health services in India, 1992-2005. Journal of biosocial science, 41(3), 381-398. doi:
10.1017/8002193200800309X

MOPHP, Central Statistical Organization & Macro International Inc. (1998) Yemen
Demographic and Maternal and Child Health Survey 1997. Central Statistical
Organization & Macro International Inc. Calverton, Maryland.

MOPHP, Central Statistical Organization, Pan Arab Program for Family Health, ICEF
International. (2015). Yemen National Health and Demographic Survey 2013.
Rockville, MD: Ministry of Public Health and Population, Central Statistical
Organization, Pan Arab Program for Family, ICF International, Sana’a, Yemen.
Retrieved from https://dhsprogram.com/pubs/pdf/FR296/FR296.pdf

MOPHP & UNICEF. (2008). Multiple Indicator Cluster Survey 2006: Monitoring the
Situation of Children and Women. Final Report. Ministry of Health and Population,
Yemen. Retrieved from http://microdata.wotldbank.org/index.php/catalog/52

Msuya, S. E., Mbizvo, E., Hussain, A., Sundby, J., Sam, N. E., & Stray-Pedersen, B. (2002).
Female genital cutting in Kilimanjaro, Tanzania: changing attitudes?. Tropical Medicine
& International Health, 7(2), 159-165. doi: 10.1046/}.1365-3156.2002.00838.x.

Munsur, A. M., Atia, A., & Kawahara, K. (2010). Relationship between educational attainment
and maternal health care utilization in Bangladesh: evidence from the 2005 Bangladesh
houschold income and expenditure survey. Research Journal of Medical Sciences, 4(1),
33-37.

Murray, C. J., Gakidou, E. E., & Frenk, J. (1999a). Health inequalities and social group
differences: what should we measure?. Bulletin of the World Health Organization,
77(7), 537-543.

Murray, C. J. L., Frenk, J., Emmanuela E., & Gakidou. (1999b). Measuring health inequality:
challenges and new directions. Poverty, Inequality, and Health: An International
Perspective. London, Oxford University Press, 1999 (in press) Retrieved from
https://miami.pure.elsevier.com/en/publications/measuting-health-inequality-
challenges-and-new-directions

Naresh Kumar. (2019). Advantages and Disadvantages of Principal Component Analysis in
Machine Learning. The Professionals Point. Retrieved from
http://theprofessionalspoint.blogspot.com/2019/03/advantages-and-disadvantages-
of 4.html

121



Natasha, Z. (2019). Dampak UNFPA-UNICEF joint programme on female genital
mutilation/cutting: accelerating change pada kebijakan dalam negeri Mesir, Somalia dan
Guinea. Retrieved from https://repository.unpat.ac.id/handle/123456789/10651

National Department of Health, Statistics South Africa, South African Medical Research
Council, & ICF. (2019). South African Demographic and Health Survey 2016. Pretoria,
South Africa, National Department of Health.
Retrieved from https://dhsprogram.com/pubs/pdf/FR337/FR337.pdf

Navaneetham, K., & Dharmalingam, A. (2002). Utilization of maternal health care services in
Southern India. Social science & medicine, 55(10), 1849-1869. doi: 10.1016/S0277-
9536(01)00313-6

Nkwo, P. O., & Onah, H. E. (2001). Decrease in female genital mutilation among Nigerian
Ibo girls. International journal of gynaecology and obstetrics, 75(3), 321-322.
doi: 10.1016/s0020-7292(01)00456-8.

Norsker, F. N., Espenhain, L., 2 Rogvi, S., Morgen, C. S., Andersen, P. K., & Andersen, A. M.
N. (2012). Socioeconomic position and the risk of spontaneous abortion: a study within
the Danish National Birth Cohort. BMJ open, 2(3), ¢001077. doi: 10.1136/bmjopen-
2012-001077

Nour, N. M. (2008). Female genital cutting: a persisting practice. Reviews in Obstetrics and
Gynecology, 1(3), 135-139.

Nwaru, B. 1., Klemetti, R., Kun, H., Hong, W., Yuan, S., Wu, Z., & Hemminki, E. (2012).
Maternal socio-economic indices for prenatal care research in rural China. The

European Journal of Public Health, 22(6), 776-781. doi: 10.1093/curpub/ckr182

Oakes, J. M., & Rossi, P. H. (2003). The measurement of SES in health research: current
practice and steps toward a new approach. Social science & medicine, 56(4), 769-784.
doi: 10.1016/s0277-9536(02)00073-4

Obadi, M. A, Taher, R, Qayad , M., & Khader, Y. S. (2018). Risk factors of stillbirth in
Yemen, Journal of Neonatal-Perinatal Medicine, | Neonatal Perinatal Med, 11(2),131-
136. doi: 10.3233/NPM-181746

Ochako, R., Fotso, J. C., Ikamari, L., & Khasakhala, A. (2011). Utilization of maternal health
services among young women in Kenya: insights from the Kenya Demographic and
Health Survey, 2003. BMC pregnancy and childbirth, 11(1), 1-9. . doi: 10.1186/1471-
2393-11-1

Qirbi, N., & Ismail, S. A. (2017). Health system functionality in a low-income country in the
midst of conflict: the case of Yemen. Health policy and planning, 32(6), 911-922. doi:
10.1093 /heapol/czx031

122



Olsen, O., & Madsen, M. (1999). Effects of maternal education on infant mortality and
stillbirths in Denmark. Scandinavian journal of public health, 27(2), 128-1306.

Molase, C. O., Akinsanya, O. O., & Omolase, B. O. (2012). Attitudes towards female genital
cutting among pregnant women in Owo, Nigeria. South African Family Practice, 54(4),
363-366. doi:10.1080/20786204.2012.10874250

Phelan, J. C., & Link, B. G. (2005). Controlling disease and creating disparities: a fundamental
cause perspective. The Journals of Gerontology Series B: Psychological Sciences and
Social Sciences, 60(Special_Issue_2), S27-S33.
doi: 10.1093/geronb/60.special_issue_2.s27

Plan. (2005). Tradition and rights: female genital cutting in West Africa. Plan. Retrieved from
https://plan-international.org/publications/ tradition-and-rights-female-genital-cutting-
west-africattdownload-options

Prata, N., Passano, P., Rowen, T., Bell, S., Walsh, J., & Potts, M. (2011). Where there are (few)
skilled birth attendants. Journal of health, population, and nutrition, 29(2), 81-91.
doi:10.3329/jhpn.v29i2.7812.

Raghupathy, S. (1996). Education and the use of maternal health care in Thailand. Social
science & medicine, 43(4), 459-471. doi: 10.1016/0277-9536(95)00411-4.

Rahman, M., Haque, S. E., Mostofa, M. G., Tarivonda, L., & Shuaib, M. (2011). Wealth
inequality and utilization of reproductive health services in the Republic of Vanuatu:
insights from the multiple indicator cluster survey, 2007. International Journal for

Equity in Health, 10(1), 1-10. doi: 10.1186/1475-9276-10-58

Rath, S., Nair, N., Tripathy, P. K., Barnett, S., Rath, S., Mahapatra, R., ... & Prost, A. (2010).
Explaining the impact of a women's group led community mobilisation intervention on
maternal and newborn health outcomes: the Ekjut trial process evaluation. BMC
International health and human rights, 10(1), 1-13. doi: 10.1186/1472-698X-10-25.

Regan, L., & Rai, R. (2000). Epidemiology and the medical causes of miscarriage. Best practice
& research Clinical obstetrics & gynaecology, 14(5), 839-854.
doi: 10.1053/beog.2000.0123

Ronsmans, C., Graham, W. J., & Lancet Maternal Survival Series steering group. (2000).
Maternal mortality: who, when, whete, and why. The lancet, 368(9542), 1189-1200. doi:
10.1016/S0140-6736(06)69380-X

Roudi-Fahimi, F., Monem, A. A., Ashford, L. O. R. 1., & El-Adawy, M. A. H. A. (2012).
Women’s need for family planning in Arab countries. United Nations Population Fund
Popul Ref Bur, 1-8. Retrieved from
https:/ /www.who.int/evidence/resources/policy_briefs/UNFPAPBunmentneed2012.
pdf

123



Rushwan, H. (2000). Female genital mutilation (FGM) management during pregnancy,
childbirth and the postpartum period. International Journal of Gynecology &
Obstetrics, 70(1), 99-104. doi: 10.1016/50020-7292(00)00237-x

Sakeah, E., Doctor, H. V., Beke, A., & Hodgson, A. B. (2006). Males' Preference for
circumcised women in Northern Ghana. African Journal of Reproductive Health, 10(2),
37-47. doi: 10.2307/30032457

Saleem, R. A., Othman, N., Fattah, F. H., Hazim, L., & Adnan, B. (2013). Female genital
mutilation in Iraqi Kurdistan: description and associated factors. Women & health,
53(6), 537-551. doi: 10.1080/03630242.2013.815681.

Samb, O. M., & Ridde, V. (2018). The impact of free healthcare on women's capability: a
qualitative study in rural Burkina Faso. Social science & medicine, 197, 9-16. doi:
10.1016/j.socscimed.2017.11.045

Savard, N., Auger, N., Park, A. L., Lo, E., & Martinez, J. (2013). Educational inequality in
stillbirth: temporal trends in Québec from 1981 to 2009. Canadian Journal of Public
Health, 104(2), e148-¢153. doi: 10.1007/BF03405679

Shabila, N. P. (2017). Mothers’ factors associated with female genital mutilation in daughters in
the Iraqi Kurdistan region. Women & Health, 57(3), 283-294.
doi: 10.1080/03630242.2016.1164274.

Sharifzadeh, G. R., Namakin, K., & Mehrjootard, H. (2008). An Epidemiological Study on
Infant Mortality and Factors Affecting it in Rural Areas of Birjand, Iran. Iran | Pediatr,
18 (4), 335-342.

Shavers, V. L. (2007). Measurement of socioeconomic status in health disparities research.
Journal of the national medical association, 99(9), 1013-1023.

Shibre, G., & Meckonnen, W. (2019). Socio-economic inequalities in ANC attendance among
mothers who gave birth in the past 12 months in Debre Brehan town and surrounding
rural areas, North Fast Ethiopia: a community-based survey. Reproductive health,
16(1), 1-14. doi.org/10.1186/s12978-019-0768-8

Singh, A., Kumar, A., & Kumar, A. (2013). Determinants of neonatal mortality in rural India,
2007-2008. Peet], 1, 75. doi: 10.7717/peetj.75. Print 2013.

Sipsma, H. L., Chen, P. G., Ofori-Atta, A., llozumba, U. O., Katfo, K., & Bradley, E. H.
(2012). Female genital cutting: current practices and beliefs in western Africa. Bulletin

of the World Health Organization, 90, 120-127. doi: 10.2471/BL.T.11.090886

Islam, M. M., & Uddin, M. M. (2001). Female circumcision in Sudan: future prospects and
strategies for eradication. International Family Planning Perspectives, 27(2), 71-76.

124



Stephansson, O., Dickman, P. W., Johansson, A. L., & Cnattingius, S. (2001). The influence of
socioeconomic status on stillbirth risk in Sweden. International journal of
epidemiology, 30(6), 1296-1301. doi: 10.1093/ije/30.6.1296

Stephenson, R., & Elfstrom, K. M. (2012). Community Influences on Antenatal and Delivery
Care in Bangladesh, Egypt, and Rwanda. Public Health Rep, 127(1), 96-106.

The World Bank. (2016). World Bank Yemens’ Economic Outlook-Spring 2016. The World
Bank, Washington, USA.

Toubia, N. (1993). Female Genital Mutilation A Call for Global Action. Women Ink m United
Nations Plaza, New York, New York.

Turnbull, E., Lembalemba, M. K., Brad Guffey, M., Bolton-Moore, C., Mubiana-Mbewe, M.,
Chintu, N., ... & Chi, B. H. (2011). Causes of stillbirth, neonatal death and early
childhood death in rural Zambia by verbal autopsy assessments. Tropical Medicine &
International Health, 16(7), 894-901. doi: 10.1111/}.1365-3156.2011.02776.x

UNDP. (2011). A Social Determinants Approach to Maternal Health: Roles for Development
Actors, Discussion Paper. Bureau for Development Policy, UNDP.

UNICEF. (2020). Neonatal mortality. UNICEF, New York, USA. Retrieved from
https://data.unicef.org/topic/ child-sutvival/neonatal-mortality/

UNICEF. (2013a). Committing to child survival: A Promise Renewed. Progress report 2013.
New York, USA, UNICEF. Retrieved from
https:/ /www.unicef.org/media/files/UNICEF_2013_A_Promise_Renewed_Second_
Progress_Report_Full_Report.pdf

UNICEF. (2013b). Female Genital Mutilation/Cutting: A  Statistical Overview and
Exploration of the Dynamics of Change. UNICEF, New York. Retrieved from
https://data.unicef.org/ resources/fgm-statistical-overview-and-dynamics-of-change/

UNICEF. (2010). Legislative Reform to Support the Abandonment of Female Genital
Mutilation. UNICEF, New York, USA. Retrieved from

https://www.un.org/ruleoflaw/files / Legislative%020Reform%20t0%20Support%020the%20A
bandonement%200f%20%20Female%20Genital %o20Mutilation%e20and%20Cutting. pd
f

UNICEF. (2005). Changing a Harmful Social Convention: Female Genital Mutilation/Cutting.
UNICEF, Sesto Fiorentino, Italy. Retrieved from  https://www.unicef-
irc.org/publications/pdf/fgm_eng.pdf

UNICEF, WHO, World Bank Group & United Nations. (2019). Levels & Trends in Child
Mortality- Report 2019: Estimates developed by the UN Inter-agency group for child
mortality  estimation. ~ UNICEF, New  York, USA. Rettieved from
https://www.unicef.org/media/ 60561/ file/UN-IGME-child-mortality-report-2019.pdf

125



UNICEF, WHO, World Bank, UN-DESA Population Division. (2014). Levels & Trends in
Mortality-  Report  2014.  UNICEF, New York, USA. Retrieved from
https://www.unicef.org/media/files/Levels_and_Trends_in_Child_Mortality_2014.pd
f

United Nations. (2019). Yemen: maternal and newborn health ‘on the brink of total collapse,
UNICEF  alerts. United Nations, New York, USA. Retrieved from
https://news.un.org/en/story/2019/06/1040531

United Nations. 2010. Women watch, Country Assessment on Violence against Women:
YEMEN, United Nations. New York. Retrieved from
https:/ /www.un.org/womenwatch/ianwge/ taskforces/vaw/Country_Assessment_on_
Violence_against_Women_August_2_2010.pdf

United States Census Bureau. (2007). US Census Bureau. Washington, DC. Retrieved from
http://www.census.gov

Van Bodegom, D., May, L., Kuningas, M., Kaptijn, R., Thomése, F., Meij, H. ], ... &
Westendorp, R. G. (2009). Socio-economic status by rapid appraisal is highly correlated
with mortality risks in rural Africa. Transactions of the Royal Society of Tropical
Medicine and Hygiene, 103(8), 795-800. doi:10.1016/].trstmh.2008.12.003

Van Rossem, R., Meekers, D., & Gage, A. J. (2015). Women's position and attitudes towatds
female genital mutilation in Egypt: A secondary analysis of the Egypt demographic and
health surveys, 1995-2014. BMC public health, 15(1), 1-13. doi: 10.1186/512889-015-
2203-6

Varga, C. A. (2001). The forgotten fifty per cent: a review of sexual and reproductive health
research and programs focused on boys and young men in sub-Saharan Africa. African

Journal of Reproductive Health, (3), 175-195.

Villar, J., Ba'aqeel, H., Piaggio, G., Lumbiganon, P., Belizan, J. M., Farnot, U., ... & WHO
Antenatal Care Trial Research Group. (2001). WHO antenatal care randomised trial for

the evaluation of a new model of routine antenatal care. The lancet, 357(9268), 1551-
1564. doi: 10.1016/s0140-6736(00)04722-x

Vine, M., Stoep, A. V., Bell, J., Rhew, I. C., Gudmundsen, G., & McCauley, E. (2012).
Associations between household and neighborhood income and anxiety symptoms in
young adolescents. Depression and anxiety, 29(9), 824-832. doi: 10.1002/da.21948.

Vissandjée, B., Denetto, S., Migliardi, P., & Proctor, J. (2014). Female genital cutting (FGC)
and the ethics of care: community engagement and cultural sensitivity at the interface of
migration experiences. BMC international health and human rights, 14(1), 13.
doi: 10.1186/1472-698X-14-13

126



Vyas, S., & Kumaranayake, L. (2006). Constructing socio-economic status indices: how to use
principal components analysis. Health policy and planning, 21(6), 459-468. doi:
10.1093 /heapol/cz1029

Wadi. (2014). Stope FGM middle east: Yemen. Frankfurt, Germany, Wadi. Retrieved from
http:/ /www.stopfgmmideast.org/countries/yemen/

Wagner, N. (2011). Why female genital cutting persists. Working Paper - International
Economics Section. The Graduate Institute of International and Development Studies,
Erasmus  University  of  Rotterdam,  Netherlands. Retrieved  from
https:/ /www.tesearchgate.net/ profile/Natascha-Wagner-
2/publication/228829687_Why_female_genital_cutting_persists/links/00b495236cb68
a390e000000/Why-female-genital-cutting-persists.pdf

Wagstaff, A., Paci, P., & Van Doorslaer, E. (1991). On the measurement of inequalities in
health. Social science & medicine, 33(5), 545-557. doi : 10.1016/0277-9536(91)90212-u

Wahlberg, A., Johnsdotter, S., Selling, K. E., Killestal, C., & Essén, B. (2017). Baseline data
from a planned RCT on attitudes to female genital cutting after migration: when are
interventions justified?. BMJ open, 7(8), €017506. doi: 10.1136/bmjopen-2017-017506.

Walraven, G., Scherf, C., West, B., Ekpo, G., Paine, K., Coleman, R., ... & Morison, L. (2001).
The burden of reproductive-organ disease in rural women in The Gambia, West Africa.
The Lancet, 357(9263), 1161-1167. doi: 10.1016/S0140-6736(00)04333-6.

Wang, H., Liddell, C. A., Coates, M. M., Mooney, M. D., Levitz, C. E., Schumacher, A. E., ...
& Moore, A. R. (2014). Global, regional, and national levels of neonatal, infant, and
under-5 mortality during 1990-2013: a systematic analysis for the Global Burden of
Disease Study 2013. The Lancet, 384(9947), 957-979. doi: 10.1016/S0140-
6736(14)60497-9

Wang, X., & Cheng, Z. (2020). Cross-sectional studies: strengths, weaknesses, and
recommendations. Chest, 158(1 S), S65-S71. doi: 10.1016/j.chest.2020.03.012

West, P. (1991). Rethinking the health selection explanation for health inequalities. Social
science & medicine, 32(4), 373-384. doi: 10.1016/0277-9536(91)90338-d

WHO. (2021a). Global Health Observatory. World Health Organization, Geneva, Switzerland.
Retrieved from https://www.who.int/healthinfo/statistics/indmaternalmortality /en/

WHO. (2021b). Maternal, newborn, child and adolescent health. World Health Organization,
Geneva, Switzerland. Retrieved from
https://www.who.int/maternal_child_adolescent/epidemiology/stillbirth/en

WHO. (2020). Female genital mutilation. World Health Organization. Geneva, Switzetland.

Retrieved from https://www.who.int/news-room/ fact-sheets/detail / female-genital-
mutilation

127



WHO. (2014). Maternal mortality: Fact sheet No 348. World Health Organization-media
centre, Geneva, Switzerland. Retrieved
from. http:/ /www.who.int/mediacentre/factsheets/fs348/en/

WHO. (2013a). World Health Statistics 2013. Wortld Health Organization, Geneva,
Switzerland. Retrieved from
https://www.who.int/gho/publications/world_health_statistics/EN_WHS2013_Full.
pdf

WHO. (2013b). Handbook on health inequality monitoring: With a special focus on low and
middle income countries. World Health Organization. Luxembourg. Retrieved from
https://www.who.int/docs/default-source/gho-duments/health-equity/handbook-on-
health-inequality-monitoring/handbook-on-health-inequality-
monitoring.pdf?sfvrsn=d27{8211_2

WHO. (2010). A conceptual framework for action on the social determinants of health, Social
determinants of health discussion paper 2. World Health Organization, Geneva,
Switzerland. Retrieved from
https:/ /www.who.int/sdhconference/resources/ConceptualframeworkforactiononSD
H_eng.pdf

WHO. (2008). Eliminating female genital mutilation: an interagency statement-OHCHR,
UNAIDS, UNDP, UNECA, UNESCO, UNFPA, UNHCR, UNICEF, UNIFEM,
WHO. World Health Organization, Geneva, Switzerland. Retrieved from
https:/ /www.who.int/reproductivehealth/publications/fgm/9789241596442/en/

WHO. (2005). The World Health Report 2005: Make every mother and child count. World
Health Organization, Geneva, Switzerland. Retrieved from

https:/ /www.who.int/wht/2005/whr2005_en.pdfrua=1

WHO. (2002). WHO antenatal care randomized trial: manual for the implementation of the
new model (No. WHO/RHR/01.30). World Health Organization, Geneva,
Switzerland. Retrieved from
https://www.who.int/reproductivehealth/publications/maternal_perinatal_health/RH
R_01_30/en/

WHO. (1992). International Statistical Classification of Diseases and Related Health Problems.
World Health Organization, Geneva, Switzerland. Retrieved from
https://icd.who.int/browse11/Im/en# /http%3a%02f%2fid.who.int%2ficd%2fentity%o
2£714000734

WHO, UNICEF, UNFPA, World Bank, & United Nations Population Division. (2014).

Trends in Maternal Mortality: 1990 to 2013. ISBN 978 92 4 150722 6. World Health
Organization, Geneva, Switzetland.

128



WHO, United Nations Population Fund, World Bank & UNICEF. (2015). Pregnancy,
Childbirth, Postpartum and Newborn Care: A Guide for Essential Practice, 3rd ed.

World Health Organization, Geneva, Switzerland. Retrieved from
https://apps.who.int/iris/handle/10665/249580

Woldemicael, G. (2010). Do women with higher autonomy seck more maternal health care?
Evidence from Eritrea and Ethiopia. Health care for women international, 31(7), 599-
620. doi: 10.1080/07399331003599555

Woldemicael, G., & Beaujot, R. (2011). Cutrently married women with an unmet need for
contraception in Eritrea: Profile and determinants. Canadian Studies in Population,
38(1-2), 61-81. doi: 10.25336/P6GS4S

Wong, E. Y., Ray, R., Gao, D. L., Wernli, K. J., Li, W., Fitzgibbons, E. D., ... & Checkoway,
H. (2010). Physical activity, physical exertion, and miscarriage risk in women textile
workers in Shanghai, China. American journal of industrial medicine, 53(5), 497-505.
doi: 10.1002/2jim.20812

Working Group on Inequalities in Health, Black Douglas Sir, & Department of Health and
Social Security. (1980). Inequalities in health: report / of a research working group.
Great Britain, DHSS

World Health Organization. (2010). Global strategy to stop health-care providers from
petforming female genital mutilation (No. WHO/RHR/10.9). Wortld Health
Organization, Geneva, Switzerland, Press. 17 p.

Worldometer. (2020). World Population, Yemen Population. United States of America.
Retrieved from https://www.wotldometers.info/wotld-population/yemen-population/

Yakoob, M. Y., Ali, M. A., Ali, M. U., Imdad, A., Lawn, J. E., Van Den Broek, N., & Bhutta,
Z. A. (2011). The effect of providing skilled birth attendance and emergency obstetric
care in preventing stillbirths. BMC public health, 11(3), 1-8. doi: 10.1186/1471-2458-
11-S3-S7

Yaliso Yaya Balla. (2015). Maternal and neonatal mortality in rural south Ethiopia: Comparing
mortality measurements and assessing obstetric care. University of Bergen, Norway.

Retrieved from https://core.ac.uk/download/pdf/30866007.pdf

You, D., Hug, L., Ejdemyr, S., Idele, P., Hogan, D., Mathers, C., ... & Alkema, L. (2015).
Global, regional, and national levels and trends in under-5 mortality between 1990 and
2015, with scenario-based projections to 2030: a systematic analysis by the UN Inter-
agency Group for Child Mortality Estimation. The Lancet, 386(10010), 2275-2286. doi:
10.1016/S0140-6736(15)00120-8

Yuan, B., Qian, X., & Thomsen, S. (2013). Disadvantaged populations in maternal health in
China who and why?. Global health action, 6(1), 19542. doi: 10.3402/gha.v6i0.19542

129



Zanini, R. R., Moraes, A. B. D., Giugliani, E. R. J., & Riboldi, J. (2011). Contextual
determinants of neonatal mortality using two analysis methods, Rio Grande do Sul,
Brazil. Revista de Saude Publica, 45(1), 79-89. doi: 10.1590/s0034-
89102011000100009.

Zelalem Ayele, D., Belayihun, B., Teji, K., & Admassu Ayana, D. (2014). Factors affecting
utilization of maternal health Care Services in Kombolcha District, eastern Hararghe
zone, Oromia regional state, eastern Ethiopia. International scholarly research notices,

2014. Retrieved from http://dx.doi.org/10.1155/2014/917058

Zere, B., Oluwole, D., Kirigia, J. M., Mwikisa, C. N., & Mbeeli, T. (2011). Inequities in skilled
attendance at birth in Namibia: a decomposition analysis. BMC pregnancy and
childbirth, 11(1), 1-10. doi: 10.1186/1471-2393-11-34

Zheng, D., Li, C., Wu, T., & Tang, K. (2017). Factors associated with spontaneous abortion: a
cross-sectional study of Chinese populations. Reproductive health, 14(1), 1-9. doi:

10.1186/s12978-017-0297-2

Zupan, J. (2005). Perinatal mortality in developing countries. New England Journal of
Medicine, 352(20), 2047-2048. doi: 10.1056/NEJMp0583

130



PUBLICATION
I

Measures of maternal socioeconomic status in Yemen and association with
maternal and child health outcomes.

Alosaimi, A., Luoto, R., Al Serouri, A., Nwaru, B., Mouniri, H.,

Matern. Child Health ], 20 (2), 386-397.
Doi: 10.1007/510995-015-1837-4

Publication reprinted with the permission of the copyright holders.






Matern Child Health J (2016) 20:386-397
DOI 10.1007/s10995-015-1837-4

CrossMark

@

Measures of Maternal Socioeconomic Status in Yemen
and Association with Maternal and Child Health Outcomes

Abdullah N. Alosaimi! - Riitta Luoto®® - Abdul Wahed Al Serouri® -

Bright I. Nwaru'”® - Halima Mouniri®

Published online: 3 November 2015
© Springer Science+Business Media New York 2015

Abstract Background Reliable measurement of socioe-
conomic status (SES) in health research requires extensive
resources and can be challenging in low-income countries.
We aimed to develop a set of maternal SES indices and
investigate their associations with maternal and child health
outcomes in rural Yemen. Methods We applied factor
analysis based on principal component analysis extraction
to construct the SES indices by capturing household attri-
butes for 7295 women of reproductive age. Data were
collected from a sub-national household survey conducted
in six rural districts in four Yemeni provinces in
2008-2009. Logistic regression models were fitted to esti-
mate the associations between the SES indices and maternal
mortality, spontaneous abortion, stillbirth, neonatal and
infant mortality. Results Three SES indices (wealth, edu-
cational and housing quality) were extracted, which toge-
ther explained 54 % of the total variation in SES. Factor
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scores were derived and categorized into tertiles. After
adjusting for potential confounding factors, higher tertiles
of all the indices were inversely associated with sponta-
neous abortion. Higher tertiles of wealth and educational
indices were inversely associated with stillbirth, neonatal
and infant mortality. None of the SES indices was strongly
associated with maternal mortality. Conclusion By sub-
jecting a number of household attributes to factor analysis,
we derived three SES indices (wealth, educational, and
housing quality) that are useful for maternal and child
health research in rural Yemen. The indices were worth-
while in predicting a number of maternal and child health
outcomes. In low-income settings, failure to account for the
multidimensionality of SES may underestimate the influ-
ence of SES on maternal and child health.

Keywords Socioeconomic status - Factor analysis -
Maternal and child health - Yemen

Significance

What is already known on this subject? In attempt to
describe SES and its influence on health, most previous
studies from low- and middle-income settings have utilized
individual level socioeconomic factors or employed indi-
cators that measure only some components of SES or their
proxies, which may fail to capture the multidimensionality
of SES.

What this study adds? By subjecting a number of
household attributes to factor analysis we developed three
SES indices for reproductive age Yemeni women, which
are worthwhile for studying the influence of SES on
maternal and child health outcomes. These indices are also
a good benchmark for application in other contexts.
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Introduction

Socio-economic status (SES) is a challenging concept, both
in definition and measurement [1]. The importance of SES
as a health determinant is well known in both developing
and developed countries [1-5]. In developed countries
individual or household level SES is traditionally measured
as a combination of occupation, income, and education [3,
6]. However, precise and reliable measures of SES appear
to be deficient and there is difficulty with the gathering of
individual SES data [5, 7-10].

In low- and middle-income countries, particularly in
rural settings, most people have limited education and
income tends to be unstable and is not clearly ascertained in
terms of numbers [1]. Furthermore, the SES in such settings
is mostly subjected to a relative social and family positions
and this is not often revealed in asset ownership [1, 11]. In
order to overcome the challenges of reliably measuring SES
in rural low- and middle-income settings, researchers have
utilized proxy measures for describing SES, particularly
when SES is measured by a proxy of one of its components,
for example by income only, wealth, or education [12].
Along these lines, several investigators have predicted
health outcomes focusing on single variables as proxies of
SES, such as education and occupation [13, 14].

SES is a multidimensional construct that constitutes
factors at the personal, household and community levels [3,
15]. The level in inequality within and between dimensions
of SES differs as well [15]. Different health consequences
across groups can be formed by interaction of SES with
other social features, such as ethnic group, language accent,
gender, and so forth [3]. Consequently, inadequately
measuring SES factors will undermine the capturing of the
complex and multifactorial nature of SES [3].

In rural Yemen there is no reference index that can be
used to provide meaningful measure of women’s SES,
which can facilitate research on the association between
SES and health in these settings. As in other low- and
middle-income countries, measuring women SES has many
challenges as most women are in unpaid employment,
hence quantitatively recorded data to measure their SES are
almost unavailable [16]. In addition female illiteracy rate is
high (76 %) and the culture of male inheritance and
authority over women persist [17]. In the absence of an
existing SES index, we took advantage of the opportunity
provided by a recent household survey in rural Yemeni
districts to construct SES indices for rural Yemeni women
by subjecting various SES measures to factor analysis,
which can be further employed in maternal and child health
research. In addition, we aimed to examine the associations
between the constructed SES indices and a number of
maternal and child health outcomes.

Methods
Design and Study Setting

This study is based on data from the sub-national house-
hold cross-sectional survey conducted in six rural districts
of four provinces in Yemen in 2008-2009. The survey was
conducted to provide baseline data on maternal and child
health and related issues in order to explore possible ways
and strategies to improve maternal and child health care in
rural Yemen. The survey was undertaken under the
scheme of the Home Based Maternal and Neonatal Care
project carried out by UNICEF.

Four sub-national governorates and the six rural districts
were chosen based on their poverty levels (according to
Yemen national categorization), where a list of 42 sub-
districts was made and 26 of these were chosen. Next, 213
villages were randomly selected from the 26 sub-districts
and all households in the selected villages were eligible to
be included in the survey. Altogether 7341 households
were contacted for interview and 7295 women of repro-
ductive age from these households were interviewed. The
interview was done face-to-face in Arabic and was con-
ducted by trained midwives who work in the health ser-
vices of the same areas. The interview instrument was a
64-item structured questionnaire, which was initially pilo-
ted in the study setting and observed changes were
accordingly made prior to the main survey. The question-
naire gathered information on participants’ socioeconomic
and demographic characteristics, women’s reproductive
characteristics, maternal health care utilization during the
last pregnancy, childbirth and maternal mortality, as well
as neonatal and infant mortality.

Ethical approval was obtained from the Ministry of
Health, Health Research Center, Yemen. In addition, eth-
ical approval for the project was obtained from UNICEF-
Yemen review committee.

Socioeconomic Measures

Data on a number of items representing the socioeconomic
measures of the participants were collected during the
interview, including data on ownership of vehicle (motor-
cycle, automobile [care/bus/truck], farm wagon, other);
ownership of agricultural land; ownership of livestock;
household access to basic service (e.g. main source of
drinking water, water fetching time, electricity type, toilet
type); characteristics of place of dwelling (type of house
[separate, shared], outer wall material type [concrete, wood
or metal, other]); and household head level of education
[18].
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Statistical Analysis
SES Indices

We constructed the SES indices by subjecting the above-
named socioeconomic variables to a factor analysis using
principal component analysis (PCA) as the extraction
method. The factor analysis was undertaken based on
assigned scores and the presence or absence of items from
a list of household assets as was adapted in previous studies
[19]. We used varimax (orthogonal) rotation with Kaiser
Normalization. Eigenvalues > 1 was used as the criteria
for extraction, which was then confirmed by a scree plot
test.

Interpretation of the rotated components was based on
the magnitude of the loading of variables on each com-
ponent, so that a variable was said to load on a component
if its factor loading was > +£0.40 for that component and
was < £0.40 for the other components. In order to com-
pute the factor scores, we added together the values of a
subject on the variables loading on a component and
weighted these by the factor scores of the corresponding
component. The factor scores of each index were then
divided into tertiles and these were used for further
analyses.

Associations Between SES Indices and Maternal and Child
Health Indicators

We applied logistic regression to analyzed the associations
between each of the SES indices and maternal and child
health status (maternal mortality, spontaneous abortion,
stillbirth, neonatal and infant mortality). Adjusted associa-
tions were computed by adjusting for tobacco use, chewing
qat, consanguinity, family marriage, underage marriage,
family planning, and antenatal care. The estimated odds
ratios were accompanied by their respective 95 % confi-
dence intervals. Statistical significance was fixed at 0.05.
SPSS version 19 was used for the statistical analyses.

Results
Characteristics of the Study Population

Socio-economic characteristics of households are presented
in Table 1. Data were available for 7295 women at
reproductive age living in 7341 households. Approximately
(14 %) of households were headed by a female. Slightly
less than half (43 %) of the heads of households had at
least a primary school education compared to more than
half of them (57 %) without any education. Furthermore,

@ Springer

Table 1 Socio-demographic characteristics of sub-nationally house-
hold sample survey 2008-2009

Variable Frequency Percentage

Household head education

Education 3117 42.7

No education 4166 57.1

Missing 12 0.2
Household head sex

Male 6264 85.9

Female 1010 13.8

Missing 21 0.3
Household head marital status

Married 7057 96.7

Divorced 81 1.1

Widow 145 2.0

Missing 12 0.2
House type

Separate 6256 85.8

Shared 1028 14.1

Missing 11 0.2
The outer wall material

Concrete 6579 90.2

Wood/metal 695 9.5

Other 10 0.1

Missing 11 0.2
Household ownership of agriculture land

Yes 3648 50

No 3636 49.8

Missing 11 0.2
Household having vehicle

Automobile (care/bus/truck) 828 11.4

Farm wagon 40 0.5

Motor cycle 532 73

Other 83 1.1
Household ownership of livestock

Yes 4458 61.1

No 2826 38.7

Missing 11 2
Main source of drinking water for the

family

A piped water supply at home 2954 40.5

Water tank within the house filled from 609 8.3

out side

Well inside the house 68 0.9

Well out side the house 2807 38.5

Surface water as a little river or lake 627 8.6

Others 219 3.0
Lightening source

Electricity 3175 435

Gas 217 3.0

Kerosene 3874 53.1
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Table 1 continued

Variable Frequency Percentage
Others 18 0.2
Toilet type
Toilet connected to the public drain waste 117 1.6
system
Old tradition latrine toilet connected to 2906 39.8
privet digging a ground hole
Old tradition latrine toilet not connected 2077 28.5
to privet digging a ground hole
Nothing available and the do open 2184 29.9
defection

Under age married

Yes 3512 48.3

No 3739 51.3

Missing 44 0.6
Family marriage

Yes 1976 27.1

No 5275 72.3

Missing 44 0.6
Women genital mutilation or circumcised

Yes 3405 46.7

No 3846 52.7

Missing 44 0.6
Women used tobacco

Yes 1552 22.3

No 5699 78.1

Missing 44 0.6
Women chowing Qat

Yes 2955 40.5

No 4296 58.9

Missing 44 0.6
Family planning

Yes 2248 30.8

No 4629 63.5

Missing 418 5.7
Antenatal care

Yes 3502 48

No 3372 46.6

Missing 421 5.8
Skilled birth attendance

Yes 3329 45.6

No 3227 442

Missing 739 10.1

Total Households 7295 100

48 % of the women had under age marriage (i.e. marriage
under 18 years old); 27 % family marriage (i.e. a marriage
with man who is related as second cousin or closer); 22 %
had used tobacco; 41 % had chewing qat; 31 % had family
planning; and 48 % had antenatal care.

Construction of the SES Indices

The initial correlations between each of the SES indicators
before the PCA are summarized in “Appendix 2”. Overall,
the correlation coefficients between the indicators ranged
from low to moderate, with the highest correlation seen
between drinking water source and water colleting time
(r=0.70) and lowest between land ownership and
household head education (r = 0.013).

In the PCA, three components were extracted, which in
total explained 54 % of the variance in household’s SES.
The first component had meaningful loadings (i.e., loadings
greater than 0.40) for household water source, lightning
type, sanitation, and fetching water time; therefore it was
labeled ‘housing quality index’. The second component
was loaded by household land ownership, animal owner-
ship, and vehicle ownership, and was labeled ‘wealth
index’. The last component was loaded by paternal edu-
cation and outer wall material, hence was labeled ‘educa-
tional index’ (“Appendix 3”).

Distribution of Population Characteristics by Study
Outcomes

Maternal mortality was 0.3 % in the study population;
spontaneous abortion was 25.1 %; stillbirth 8.3 %; neonatal
mortality 1.0 %; and infant mortality 1.9 % (Table 2).

About 0.6 % of the poor households experienced
maternal mortality; 0.1 % of the middle advantaged
households experienced maternal mortality; and it was
0.3 % of the rich households. The corresponding figures for
the spontaneous abortion were 29.4, 23.2 and 24.0 %,
respectively; for stillbirths they were 12.4, 6.9, and 6.9 %,
respectively; for neonatal deaths they were 1.7, 1.0 and
0.5 % %, respectively; and for infant mortality they were
3.5, 1.5, and 1.1 %, respectively (Table 2).

The five maternal and child health outcomes decrease
steadily with the higher levels of the three socioeconomic
indices. At the same time, almost all maternal and child
health outcomes increased among women who had under
age marriage, family marriage; tobacco usage; and chew-
ing qat compared to women who did not engage in these
behaviours (Table 2).

Associations Between SES Indices and Maternal
and Child Health Outcomes

The associations between SES and maternal and child
health outcomes are summarized in Table 3 and 4. None of
the SES indices showed a strong association with maternal
mortality (Table 3). Higher tertiles of the wealth, educa-
tional, and household housing quality indices were each
associated with a decreased risk of spontaneous abortion

@ Springer



390 Matern Child Health J (2016) 20:386-397

Table 2 Distribution of indicators of maternal and child health by SES indices and study population characteristics in rural Yemen, 2008-2009
sub-national household sample survey

Variable Total* Maternal death Abortions Stillbirth Neonatal death Infant death
(n = 20) n (%) (n = 1823) n (%) (n = 602) n (%) (n=174) n (%) (n = 136) n (%)

Wealth index

Ist tertile 1805 10 (0.6) 530 (29.4) 224 (12.4) 30 (1.7) 63 (3.5)
(lowest)
2nd tertile 2953 2 (0.1) 686 (23.2) 205 (6.9) 31 (1.0) 44 (1.5)
3rd tertile 2525 8 (0.3) 607 (24.0) 173 (6.9) 13 (0.5) 29 (1.1)
(highest)
Educational
index
Ist tertile 2498 10 (0.4) 668 (26.7) 256 (10.2) 47 (1.9) 77 (3.1)
(lowest)
2nd tertile 2366 5(0.2) 595 (25.1) 154 (6.5) 16 (0.7) 35 (1.5)
3rd tertile 2419 5(0.2) 560 (23.2) 192 (7.9) 11 (0.5) 24 (1.0)
(highest)
Housing quality
index
1st tertile 2441 12 (0.5) 713 (29.2) 160 (6.6) 25 (1.0) 53 (2.2)
(lowest)
2nd tertile 2432 3(0.1) 603 (24.8) 215 (8.8) 29 (1.2) 49 (2.0)
3rd tertile 2410 5(0.2) 507 (21.0) 227 (9.4) 20 (0.8) 34 (1.4)
(highest)

Household head
sex

Male 6271 17 (0.3) 1637 (26.1) 548 (8.7) 70 (1.1) 129 (2.1)

Female 1010 3(0.3) 186 (18.4) 54 (5.3) 4(04) 7(0.7)
Marital status

Married 7057 20 (0.3) 1765 (25.0) 576 (8.2) 73 (1.0) 133 (1.9)

Divorced 81 0 (0.0) 16 (19.8) 8 (9.9 0 (0.0) 2(2.5)

Widow 145 0 (0.0) 42 (29.2) 18 (12.4) 1(0.7) 1(0.7)
Chewing Qat

Yes 2957 14 (0.5) 1075 (36.4) 355 (12.0) 45 (1.5) 93 (3.1)

No 4296 6 (0.1) 748 (17.4) 247 (5.7) 29 (0.7) 43 (1.0)
Tobacco usage

Yes 1556 7 (0.5) 563 (36.2) 263 (16.9) 30 (1.9 63 (4.1)

No 5699 13 (0.2) 1260 (22.1) 339 (5.9) 44 (0.8) 73 (1.3)
Under age

marriage

Yes 3516 11 (0.3) 1235 (35.1) 351 (10.0) 48 (1.4) 96 (2.7)

No 3739 9 (0.2) 588 (15.7) 251 (6.7) 26 (0.7) 40 (1.1)
Family

marriage

Yes 1980 3(0.2) 598 (30.2) 226 (11.4) 31 (1.6) 53 (2.7)

No 5275 17 (0.3) 1225 (23.2) 376 (7.1) 43 (0.8) 83 (1.6)
Provinces

Ibb 2384 5(0.2) 636 (26.7) 111 (4.7) 18 (0.8) 37 (1.6)

Taiz 2052 2 (0.1) 459 (22.4) 272 (13.3) 30 (1.5) 42 (2.0)

Hodeidah 1420 3(0.2) 313 (22.0) 208 (14.6) 16 (1.1) 34 (24)

Al Dhale 1428 10 (0.7) 415 (29.1) 11 (0.8) 10 (0.7) 23 (1.6)

* May not sum to total as missing data are not presented
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Table 3 Estimates of associations between household SES indices and maternal health outcomes: odds ratios [ORs and 95 % confidence

intervals (95 % Cls)]

Variable Maternal Death Abortion
No. (%) Unadjusted OR Adjusted OR No. (%) Unadjusted OR Adjusted OR
(95 % CI) (95 % CI) (95 % CI) (95 % CI)
Wealth index
Lowest tertile 10 (50.0) 1 1 530 (29.1) 1 1
2nd tertile 2 (10.0) 0.12 (0.03-0.56) 0.19 (0.04-0.92) 686 (37.6) 0.72 (0.63-0.83) 0.87 (0.75-1.01)
Highest tertile 8 (40.0) 0.57 (0.23-1.45) 0.92 (0.32-2.60) 607 (33.3) 0.76 (0.66-0.87) 0.82 (0.71-0.96)
P value 0.022 0.101 <0.001 0.047
Educational index
Lowest tertile 10 (50.0) 1 1 668 (36.6) 1 1
2nd tertile 5 (25.0) 0.53 (0.180-1.547) 0.58 (0.19-1.75) 595 (32.6) 0.91 (0.80-1.04) 0.77 (0.66-0.89)
Highest tertile 5 (25.0) 0.516 (0.176-1.51) 0.59 (0.196-1.78) 560 (30.7) 0.82 (0.72-0.93) 0.73 (0.63-0.84)
P value 0.348 0.514 0.011 <0.001
Housing quality index
Lowest tertile 12 (60.0) 1 1 713 (39.1) 1 1
2nd tertile 3 (15.0) 0.25 (0.70-0.89) 0.35 (0.10-1.30) 603 (33.1) 0.79 (0.70-0.90) 0.91 (0.79-1.05)
Highest tertile 5 (25.0) 0.42 (0.15-1.20) 0.48 (0.15-1.58) 507 (27.8) 0.64 (0.56-0.73) 0.70 (0.60-0.81)

P value 0.053 0.211

<0.001 <0.001

(Table 3). On the other hand, higher tertiles of wealth and
educational indices were associated with a decreased risk
of stillbirth (Table 4). In addition, higher tertiles of both
wealth and educational indices were associated with
decreased risks of infant and neonatal mortality (Table 4).

Discussion

By subjecting several individual and household level SES
factors to factor analysis through PCA, we derived three
distinct SES indices (wealth, educational and housing
quality indices) to describe the SES of women from rural
Yemen, which can be employed for research into maternal
and child health. The initial correlations coefficients
between each of the SES factors ranged from low to mod-
erate (0.013-0.70), with the highest correlation seen
between drinking water source and water colleting time.
After adjusting for potential confounding factors, higher
tertiles of each index were inversely associated with spon-
taneous abortion. Higher tertiles of wealth and educational
indices were inversely associated with stillbirth, neonatal
and infant mortality. However, none of the SES indices
showed any strong association with maternal mortality.
Previous studies from low- and middle-income settings
that have constructed indices to describe maternal SES
primarily utilized individual level socioeconomic factors or
employed indicators that measure only some components

of SES or their proxies; hence, failed to consider household
level socioeconomic factors [3, 6, 12-14]. It has been
suggested that household level factors may better reflect
and capture contextual influences on health [20, 21]. Such
reality makes it crucial that in investigating the effect of
SES on health, a more comprehensive approach that cap-
tures the diverse and multidimensional nature of SES
should be employed. Specifically, considering that in most
rural low-income settings, quantitative measures of the
usually standard indicators of SES, such as education and
income, are lacking, the use of household level material
factors, such as ownership of farmland, cars, etc., become
fundamental measures in generating women’s SES indices
[4, 12]. In the current study, given the lack of existing SES
for research into maternal and child in rural Yemen, we
employed an asset-based approach that incorporated indi-
vidual and household level indicators to derive SES indi-
ces, categorized under the domains of wealth, educational,
and housing quality, which we believe provide important
benchmark for research into maternal and child health in
rural Yemen. This approach is congruent with previous
studies [3-5]. The low to moderate correlations found
between single indicators in this study indicate that the
usual practice of using single indicators or as proxies for
others is inadequate [12]. As far as we are aware, this is the
first effort of its kind in rural Yemen, hence presents a good
opportunity for future research in these settings. The large
sample and the random processes in sample selection
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provide the opportunity for generalizing our observations
across different rural settings in Yemen.

This study does however have some limitations. Data on
neonatal and infant mortality indicators were collected from
women with reference to their latest childbirth during the
two years preceding the survey, whereas data on maternal
mortality was with reference to 5 years preceding the sur-
vey. Maternal recall of events 25 years prior to the survey
may introduce some levels of recall bias to the estimates of
association, although recall of previous mortality events
within the timeframe of focus is less likely to be misinter-
preted. Furthermore, the measured SES indices represented
the conditions of the time of the interview, not of the time
when the pregnancy outcomes were occurred. Given the
cross-sectional design, we cannot infer any causality in the
observed associations between the derived SES indices and
indicators of maternal and child health outcomes.

The associations between each of the constructed SES
indices and the maternal and child health outcomes some-
what varied. As has been previously acknowledged, these
variations emphasize the fact that the associations between
SES indices and health outcomes appear to be outcome-
specific and that different SES measures may differentially
impact health outcomes [10, 12, 22, 23]. We did not observe
strong evidence on the association between the SES indices
and maternal mortality. Some previous studies have how-
ever shown that mother’s death during pregnancy or child-
birth is more common among women from low SES and
with low educational attainment than among those from
higher SES or those having higher educational attainment
[24, 25]. Our findings of no strong evidence of effect is
however consistent with the report of Loudon who noted
that maternal mortality appears not to be influenced by
socio-economic factors, but may be influenced by standards
of obstetric care [26]. Thus, elimination of preventable un-
predictable life threatening complications during childbirth
and the post-partum period through providing high-quality
maternal care may eventually represent the key contributor
to reduction in maternal mortality rather than mothers’ SES.
However, low coverage and poor quality of MCH services
in Yemen especially in rural areas, where 53 % of mothers
with live birth had not received any ANC visit and only
16 % of births occurring in health facilities, makes Yemeni
women face a very high risk of maternal death regardless of
their SES [17]. Furthermore, in most of rural Yemen, where
75 % of the population lives, health facilities performed
only a few essential obstetric procedures and they are not
able to perform some procedures as assisted vaginal deliv-
ery, cesarean deliveries and/or bold transfusion due to
shortage of trained staff, equipment, and supplies [17].

Wealth, educational, and housing quality indices were
each associated with spontaneous abortion, which is in
accordance with findings from pervious studies [27-29]. The
consistent finding reveal that women who are economically
disadvantaged or those who have low educational level may
experience higher rates of spontaneous abortion than women
with better economic or educational status. In addition,
socioeconomically disadvantage women are prone to expe-
rience heavy housework or physical work, such as collecting
water and fire wood as in most rural Yemen, thus they appear
to have experienced higher rates of abortion [28, 29]. The
relationship between SES and spontaneous abortion however
appear to vary across countries and contexts [30, 31].

Moreover, the results show that lower tertiles of wealth
and educational indices, but not housing quality, were
associated with stillbirth, which are in accordance with
pervious studies showing that low SES is associated with
an increased risk of stillbirth [32, 33], although contrary
evidence also exists [34]. The increase in abortion and
stillbirth among disadvantage women may likely reflect
limited access and unhealthy seeking behavior of these
women. However, given the inconsistent findings across
studies, more comprehensive information in further studies
on maternal health services accessibility and use patterns
will allow us to more clearly examine the possible impact
of these on stillbirth and abortion rates for specific
socioeconomic women groups.

Women at higher levels of wealth and educational SES
indices were also less likely to experience neonatal and
infant deaths, but the housing quality index did not shown
any strong association. The findings with wealth and edu-
cational SES indices in relation to neonatal death are con-
sistent with some previous studies reporting that the risk of
neonatal death was mostly concentrated amongst women
with lower level of education [35-37] and those from poorer
households [35, 38]. Similarly, the associations between
wealth and educational SES indices and the risk of infant
death agree with previous studies demonstrating more like-
lihood of infant death among lower SES households [39-
42], although some studies have also reported no strong
associations between measures of maternal illiteracy and
infant death [41, 43, 44]. These differences in findings may
imply that the relation between SES measures and infant
mortality may be context-specific. Although our results
indicate that neonatal and infant deaths appeared not to be
strongly influenced by housing quality index, some previous
studies have shown that water supply, and availability of
sanitary facilities and electricity are strong predictors of
child mortality [39, 45-47]. These findings may reflect the
poor quality and unsustainable access to water, sanitation,
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and electricity services. Though, the absence of proper
drainage of household wastewater would create an infectious
environment, which could help spread infectious diseases in
both the mother and the newborn (48). Since, the purpose of
this study was not to examine the different ways through
which the source of water, sanitation, and electricity could
affect the chances of neonatal and infant mortality, further
study is needed on that.

Overall, the current study has demonstrated that within
rural Yemeni settings, indicators of SES are important
determinants of the population health, particularly the health
of mothers and children. However, in order to comprehen-
sively appreciate the putative impact of SES on the health of
these populations, it is paramount for the development of
indices for the measurement of SES in these rural popula-
tions, which unlike in developed nations, are less quantifiable
using classic measures such as education and occupation, but
hidden within the household measures. The findings from this
study therefore shows that taking into account such household
level factors, there are opportunities to uncover and construct
SES indices that will advance health research on the real
impact of SES on the health of rural women and children.
These opportunities can then be translated into current health
care policies aimed at meeting many of the health care needs
of the socioeconomically disadvantaged women, children and
families in rural Yemen.

Although the observed associations between the SES
indices and maternal and child health outcomes may not
imply causation, the findings have a number of policy
implications for decision makers in rural Yemen. One is that
this study clearly identifies women at the lower income and
educational population strata to be in greater need of well-
streamlined health services and behavior change interven-
tions that will improve maternal and child health outcomes in
these settings. In achieving this, it is crucial that both indi-
vidual and population-based strategies are adapted, including
prenatal and/or postpartum home visits or early parent
training. There is also need to develop core population-based
public health programs that integrate culturally appropriate
services. These strategies should also target addressing
emergency during pregnancy and delivery and should
encourage poor and deprived women to use prenatal care and
health facilities delivery services. Second, an indirect policy
implication from this study is that there is need to invest

@ Springer

more efforts in developing effective strategies that would
enhance women’s autonomy, both at the household and
community levels, through providing targeted education for
women, working relevant stakeholders to ensure more gender
equity in wealth distribution. Such policy directions should
take a life course approach that begins before conception or
early in pregnancy up to adulthood.

Conclusion

By subjecting a number of household attributes to factor
analysis the current study has developed three core SES
indices, which we believe are a good benchmark for future
research in maternal and child health in rural Yemen. The
associations between the constructed SES indices and
indicators of maternal and child health show that the SES
indices are reliable predictors of maternal and child health
outcomes in these settings. These findings therefore add to
the growing body of evidence that SES is a multidimen-
sional measure, so that for rural settings, examining both
individual and household level SES indicators will provide
a better means for evaluating the influences of SES on
maternal and child health in these settings. This approach
will help to develop appropriate policies that will mitigate
the negative influences of SES on maternal and child health
outcomes.

Acknowledgments The authors acknowledge the local midwives
and healthcare workers for taken part in the study survey and con-
tacted the interviews. Thanks are due to staff at the governorate health
offices. Also the authors acknowledge UNICEF Yemen office for
granting us permission to use the HBMNC 2008-2009 survey data for
this study. Financial assistance for the survey came from the UNICEF
Yemen office and Ministry of health, Yemen.

Authors’ Contribution This article was designed, analyzed and
written by Alosaimi Abdullah under the supervision of Riitta Luoto
and Bright Nwaru. Alserouri Abdelwahed, and Halima Mouniri did
the surveys in the provinces. All authors commented and approved the
final version of the manuscript.

Appendix 1

See Table 5.



Matern Child Health J (2016) 20:386—

397 395

Table 5 Operational definition and categorization of variables used for constructing the SES indices

Variables

Description

House type

House outer wall material

Household ownership of vehicle
Household ownership of agriculture land
Household ownership of livestock

Household head’s education

The main source of drinking water for the
family

Lightening source
Water fetching time
Toilet type

Whether the house is separate = [2] or Sharing house = [1]

Whether the outer wall material made of concrete or stones = [3], wood or metal = [2], other = [1].

Whether the Household own automobile (care/bus/truck) = [3], farm wagon = [2], motorcycle or other = [1].

Whether the household has agriculture land — No (0); Yes [1].

Whether the household has own any domestic animal, goats, caws, poultry, hone bees, others — No (0); Yes [1].

Household head’s education is defined based on the level of schooling and divided into two categories — Illiterate
(0) = 0 years of schooling a or writing and reading without attending school, literate [1] = Primary 1-6 years of
schooling or secondary

6-12 years of schooling or post-secondary schooling for more than 12 years.

Drinking water source defined based on the accessible source type and divided into 5 types: [5] = accessible piped
water within the premises of the house, [4] = a water tank within the house filled from outside, [3] = Well inside the
house, [2] = Well outside the house, [1] = Surface water as a little river or lake or other.

Lightening source is divided into 4 categories — Electricity [4]; Gas [3]; Kerosene [2]; Others [1].

Water fetching time is divided into 4 categories—0 time [5]; >0-15 min [3]; 16-30 [2]; >30 min [1].

Toilet type is divided into 4 categories—toilet connected to the public the public drain waste system [3]; old tradition
latrine toilet connected to privet digging a ground Hole [2]; old tradition latrine toilet not connected to privet digging
a ground Hole [1]; nothing available and the do open defection (0).

Appendix 2

See Table 6.

Table 6 Correlations between the variables used in the factor analysis for constructing the SES indices: Pearson correlation coefficients and

their significant levels are presented

Water Household  Toilet Main Lightening  Household = Household House House  Household
fetching  head’s type source of  source ownership ~ ownership of  outer type ownership
time education drinking of livestock agriculture wall of vehicle
water land material
Water fetching 1 0.01 0.33%*%  0.70%* 0.38** 0.08%* 0.17** 0.12%* 0.08 0.13%*
time
Household 0.01 1 0.09%*  0.01 0.10%* 0.08** 0.00 0.07%* 0.03 0.03
head’s
education
Toilet type 0.33%% 0.09%* 1 0.33#% 0.40%* 0.11%* 0.07#* 0.27#* 0.00 0.15%*
Main source of 0.70%* 0.01 0.33%*% 1 0.41%* 0.10%* 0.20%* 0.11%#* 0.09%%  0.12%*
drinking
water
Lightening 0.38%* 0.10%* 0.40%*  0.41%* 1 0.07%* 0.01 0.14%#* 0.03 0.13%*
source
Household 0.08%** 0.08%** 0.11%*%  0.10%* 0.07** 1 0.46%* 0.02 0.02 0.10%*
ownership of
livestock
Household 0.17%* 0.00 0.07%*%  0.20%* 0.01 0.46%* 1 0.09%** 0.02 0.12%%*
ownership of
agriculture
land
House outer 0.12%* 0.07** 0.27%%  0.11%* 0.14%** 0.02 0.09%** 1 0.07#%  0.04**
wall material
House type 0.08%* 0.03 0.00 0.09%* 0.03 0.02 0.02 0.07%** 1 0.08*
Household 0.13%* 0.03 0.15%%  0.12%* 0.13#* 0.10%* 0.12%#* 0.04#* 0.08%*% 1
ownership of
vehicle
*#*P < 0.001
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Appendix 3

See Table 7.

Table 7 PCA results showing the three extracted components, their loaded variables, their eigenvalues and the percentage of variance in SES
explained by each component

Components Variables loading on each component Eigenvalues of each Percentage of variance explained
component by the component
Component 1: ‘housing index’ Household water source, lightning type, 2.56 25.6
sanitation, and fetching water time
Component 2: ‘Wealth index’ Household land ownership, animal ownership, 1.52 152
and vehicle ownership
Component 3: ‘Educational Paternal education and outer wall material 1.37 13.7
index’
Total variance of SES explained _ _ 54.5

by all components

House type has been excluded from variables loading on the extracted components as it has loading value < £0.40
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Utilization of reproductive health care has the poten-
tial to decrease adverse pregnancy outcomes and
improve maternal and newborn health and survival.*®
Antenatal care (ANC) and natal visits are an opportunity
to intervene.® The World Health Organization (WHO)
recommends that pregnant women should have at least 4
ANC visits at specified intervals provided by skilled
attendants.” These visits should contain essential inter-
ventions and commence as early as possible in the first
trimester.” The ANC recommendation in Yemen tallies
with that of WHO.>'" Nevertheless, the 2013 Yemen
National Health and Demographic Survey estimated
that about 70% of births were home delivery; traditional
birth attendant delivery 12%; deliveries assisted by an
auxiliary nurse/midwife about 2%; and 41% of all
women who gave birth in the 5 years preceding the sur-
vey were assisted by a relative or friend. Nationally,
60% of mothers who had a live birth in the 5 years pre-
ceding the survey reported at least 1 episode of ANC
from a doctor, nurse, or trained midwife. This rate was
higher in the urban areas at 80% and lower in the rural
areas at 51%.” Furthermore, the survey reported that
29.2% of women were using modern contraception.

Optimal utilization of ANC may be hindered by vari-
ous cultural, socioeconomic, and demographic factors,
including mother’s age, parental education, household
size, parity, lack of revenue, and accessibility, availabil-
ity, quality, continuity of care."""* Furthermore, out-of-
pocket expenditures that are associated with health care
utilization are another significant barrier for women in
accessing health care facilities, especially for low-
income families.'? The influence of socioeconomic sta-
tus (SES) on the use of maternal and child health (MCH)
care services has been studied in many previous stud-
ies; however, results appear to vary across and within
contexts.'>!® In a previous article,'” we developed SES
indices for women in rural Yemen based on data from a
subnational household survey, which we believe are
useful for advancing research on the impact of SES on
reproductive health in rural Yemeni settings. In the cur-
rent article, to assess the usefulness of the developed
SES indices in reproductive health research, we exam-
ine the associations between the constructed indices
and 4 indicators of utilization of MCH services: ANC,
skilled birth assistance, contraceptive use, and unmeet
for contraception.

Methods
Study Design

We drew data from the subnational household cross-
sectional survey conducted in Yemen in 2008-2009,

which explored ways to improve MCH care in rural
Yemen under the scheme of the Home-Based Maternal
and Neonatal Care project carried out by UNICEF. In
the current article, we have adapted analytical cross-
sectional design in order to investigate the associations
between our constructed SES indices and the 4 indica-
tors of utilization of MCH services.

Participants and Study Setting

The survey recruited women who had given birth dur-
ing the past 2 years prior to the survey from selected
subnational governorates in Yemen: Dhale, Ibb, Taiz,
and Hodeidah governorates by adapting the multistage
sampling technique. From these 4 governorates, 6
rural districts were chosen based on their poverty lev-
els as defined by Yemen national categorization. From
these 6 rural districts, a list of 42 subdistricts was
made and 26 representative subdistricts were chosen.
Next, 213 villages were randomly selected from the 26
subdistricts and finally all households in these villages
were eligible to be included in the survey. The target
group was all reproductive-age females aged 15 to 49
years. The minimum sample size was fixed at 5000
births. This sample size allowed estimation of 50%
prevalence with 2% precision and 99% confidence
level. It was considered valuable to increase the sam-
ple size to more households so as to provide estimates
with no much less precision in case of less prevalence.
The sample included 7341 households and 7295
women meeting the inclusion criteria. The current
analysis included 6907 women with a birth history and
who took part in the interviews with a response rate
exceeding 95%.

Data Collection

Prior to the main survey, face validity of a questionnaire
was established by experts, and a pilot study was under-
taken and observed changes were accordingly reflected
in the main survey. Trained midwives who worked in the
health services of the same areas conducted face-to-face
interviews in Arabic. The respondents were contacted in
their homes. Educated women respondents filled up the
questionnaire, whereas in the case of illiterate women,
their answers were filled up by the well-trained mid-
wives in a standard way. The interview instrument was a
64-item structured questionnaire that gathered informa-
tion on participants’ socioeconomic and demographic
characteristics, women’s reproductive history, MCH
care utilization during the last pregnancy, childbirth
and maternal mortality, as well as neonatal and infant
mortality.
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Ethical Approval and Informed Consent

Ethics approval for the survey was obtained from
Committee for Research at the Ministry of Health,
Yemen. In addition, ethics approval was obtained from
UNICEF-Yemen review committee. Before starting the
interview, women were given the choice to give their
informed consent to participate. The study was con-
ducted in accordance with the Declaration of Helsinki
ethical principles.

Socioeconomic Measures

In a previous article,'” we used the various responses
from the questionnaire related to individual and house-
hold characteristics to construct SES indices for the
women participating in the subnational household sur-
vey through principal component analysis. That study
was motivated by lack of existing SES index for rural
Yemeni women; thus, the developed SES indices were
aimed at enabling subsequent classification of reproduc-
tive-age women into appropriate SES levels and to help
in assessing the influence of SES on MCH in these rural
Yemeni settings. We derived 3 SES indices (namely,
wealth index, educational index, and housing quality
index), which all together explained 54% variations in
the SES of the women. Then, based on the factor scores
of each index, they were categorized into tertiles and
these were used for subsequent analyses.

Outcome Measures

We evaluated the ability of the developed SES indices to
predict 4 indicators of MCH services utilization, namely,
ANC adequacy, skilled birth assistance, contraceptive
use, and unmet need for contraception. We developed an
ANC adequacy index according to the approach pro-
posed by the WHO, which takes into account the timing,
number, and content of ANC (Appendix 1, available
online).”"’ In order to measure the utilization of ANC
adequacy with reference to the most recent pregnancy,
women were asked about their experiences of attending
ANC visits, number of visits, timing in relation to preg-
nancy months, and what kind of care package they
received. Regarding the content of ANC, 10 items out-
lined in the new WHO ANC model were asked in the
survey.'® These items made up a typical minimum ANC
content in Yemen and included the following: (1) one
item on pregnancy surveillance (pregnancy examination
of the woman and her unborn child); (2) one item on
preventive measures, including immunization and
screening (for anemia, malaria, and sexual transmitted
diseases); (3) one item on recognition and management

of pregnancy-related complications and coexisting dis-
ease; (4) one item on health education and promotion for
the women and her family healthy behavior; (5) five
items on biomedical assessments (body weight measure,
blood pressure measure, urine test, blood test, ultra-
sound examination); and (6) one item on care provision
(iron tablet and folic acid supplement). Adequacy of
content of ANC was defined as the total number of items
provided to a woman, and we classified this as follows:
“Fair” (7 or more items, or more than 70%), “Poor” (0 to
6 items or less than 70%), and “No care.” ANC ade-
quacy variables in the study were categorized into 3 lev-
els of the adequacy of care as follows: women who
received care in the first trimester and had 4 or more
visits and had received fair ANC content were classified
as fair ANC care adequacy; those who received any
other care not matching with the WHO fair adequacy
level were classified as poor ANC care adequacy; and
those with no care were classified as no care.

Based on answers of women describing present use
of contraception, an indicator of contraceptive use was
dichotomized into: none and using any contraceptive to
delay or to avoid getting pregnant. Unmet need was
identified in the survey based on the question asking
women about their experiences of a present manners and
desires relating to contraceptive use, fecundity, and fer-
tility preferences (Appendix 1).

Furthermore, to measure the indicator of skilled birth
assistance with reference to the most recent delivery,
women were asked whether they had given birth at home
without trained assistance, had delivered at home with
trained assistance, or delivered in a health care facility.

Data Analysis

Data were examined by descriptive statistics (frequen-
cies and percentages). We applied logistic regression to
analyze the associations between each of the SES indices
and the 4 MCH care utilization indicators. The associa-
tions between the SES indices and utilization of adequate
ANC, contraceptive use, and unmet need were analyzed
using binary logistic regression. For the analysis pur-
pose, ANC adequacy indicator was coded 1 if the utiliza-
tion of care was classified as fair adequate according to
the WHO index and 0 otherwise. While the contraceptive
usage was coded 0 for none, and 1 for use of any contra-
ceptive, unmet need for contraception was coded 0 for
met need and 1 for unmet need for contraception.
Nevertheless, the association with health care—seek-
ing behavior during delivery was analyzed using multino-
mial logistic regression as that variable had 3 categories.
For the multinomial logistic regression for health care—
seeking behavior, we estimated the odds of choosing
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either a facility delivery or a home delivery with the
medical assistance of a trained practitioner versus a tra-
ditional home delivery without trained medical assis-
tance. In the analysis, women who delivered at home
without trained assistance were coded 1, women who
delivered at home with trained medical assistance were
coded 2, and women who delivered in a health care
facility were coded 3.

For each of our 4 dependent variables, we con-
structed 2 models: model 1 contained no covariates and
examined the association between each of the SES indi-
ces and each of the dependent variables; model 2
included each of the SES indices and all household and
individual covariates, namely, women’s age at birth,
stillbirth, spontaneous abortion, chewing qat, tobacco
usage, under-age marriage, and family marriage. For
fitting regression model 2, we used enter criteria method
to create fully adjusted models to analyze the appropri-
ate regression of each health services utilization out-
come. The estimated odds ratios were accompanied by
their respective 95% confidence interval (CI). Statistical
significance was fixed at <.05. SPSS version 19 was
used for statistical analyses.

Results

Characteristics of the Study Population

Socioeconomic characteristics of the surveyed house-
holds were reported in our previous article.'” Data were
available for 6907 women who had birth history and had
taken part in the interviews living in 7341 households.
The average age of the sampled women was 31.9 (9.7
standard deviation) years. Approximately 6247 (90%) of
the women were 18 years and older. Majority of the
heads of households 3930 (57%) had no education, while
2977 (43%) had at least a primary school education.

In terms of economic status, there was polarity in the
economic status of the women households. Those on the
lowest level of SES formed 1788 (26%) and those on the
highest level of SES 2220 (32%).

Furthermore, 660 (10 %) of the women had under-
age pregnancy (ie, pregnancy under 18 years of age);
1867 (27.1%) family marriage (ie, a marriage with man
who is related as second cousin or closer); 1506 (22%)
had used tobacco; 2841 (41.2%) had chewed qat; 2120
(31%) had family planning; and 3863 (56%) had ANC
(Table 1).

Antenatal Care Use

The use of ANC services was low, with 3044 (44%)
women not having any ANC. Usage of adequate ANC
according to the WHO index was 1445 (21%). The

results of the association between the SES indices and
ANC are presented in Table 2, which showed that higher
tertiles of wealth and educational indices but not hous-
ing quality index were associated with utilization of fair
adequate ANC (adjusted odds ratio [AOR] = 3.34, 95%
CI = 2.76-4.04, and AOR = 3.68, 95% CI= 3.15-4.31,
respectively).

Birth Delivery Assistance

Only 557 (8%) of women had facility delivery as a birth
delivery assistance option, while home delivery with
skilled birth attendant was 2691 (39%), making the rest
of delivery at home without any skilled birth attendant.
Women of households with higher tertiles in any of the
SES indices (wealth, educational, and housing quality)
were significantly more likely to choose a facility deliv-
ery and a home delivery with the assistance of a trained
practitioner versus a traditional home delivery without
trained assistance (Table 3).

Use and Unmet Need for Contraception

Overall, 4787 (69%) of women had used any contracep-
tive method, while 3490 (50.5%) have unmet need for
contraception. Higher tertiles in any of the SES indices
were associated with more likelihood of using any con-
traceptive methods (Table 2). On the other hand, higher
tertiles in each of the SES indices were associated with
less likelihood of having unmet need for contraception
(Table 2).

Discussion

Findings and Interpretation

In this study, using previously developed SES indices
(namely, wealth, educational, and housing quality indi-
ces) for women from rural Yemen'” to predict indicators
of maternal and child care utilization, we found that
higher tertiles of wealth and educational indices, but not
housing quality SES index, were associated with more
likelihood of having fair adequate ANC. Higher tertiles
in each SES index were associated with more likelihood
of using birth contraception as well as having a facility
and home delivery with the assistance of a trained prac-
titioner versus a traditional home delivery without
trained assistance. On the other hand, higher tertiles in
each SES index were associated with less likelihood of
having unmet need for contraception.

Our findings indicating that higher levels of the SES
indices were associated with the usage of fair adequate
ANC agree with previous reports.'”** These pervious
results demonstrate that women who are economically
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Table I. Maternal and Child Health Services Indicators According to Women'’s Background Characteristics Among Women

From Rural Yemen, 2008-2009.

Skill Birth Attendance

Household Delivery Delivery

Having Adequate ~ Without Trained ~ With Trained Delivery in Contraceptive ~ Unmet Need for

Antenatal care, Providers, n (%)  Providers, n (%)  Health Facility, Usage, n (%) Contraception,
Variable Total® n (%) (N = 1445) (N = 3659) (N =2691) n (%) (N =1557) (N =2120) n (%) (N = 3490)
Age at birth
=18 years 660 (9.6) 100 (15.2) 389 (58.9) 213 (32.3) 58 (8.8) 175 (26.5) 297 (45.0)
19-34 years 3539 (51.2) 902 (25.5) 1813 (51.2) 1419 (40.1) 307 (8.7) 1158 (32.7) 1795 (50.7)
=35years 2708 (39.2) 443 (16.4) 1457 (53.8) 1059 (39.1) 192 (7.1) 787 (29.1) 1398 (51.6)
Stillbirth
Yes 587 (8.5) 108 (18.4) 275 (46.9) 263 (44.9) 48 (8.2) 157 (26.8) 405 (69.1)
No 6320 (91.5) 1337 (21.2) 3384 (53.5) 2428 (38.4) 509 (8.1) 1963 (31.1) 3085 (48.8)
Spontaneous abortion
Yes 1789 (25.9) 296 (16.5) 990 (55.4) 631 (35.3) 166 (9.3) 547 (30.6) 1144 (64.0)
No 5118 (74.1) 1149 (22.5) 2669 (52.1) 2060 (40.2) 391 (7.6) 1573 (30.7) 2346 (45.8)
Chewing qat
Yes 2841 (41.2) 522 (18.5) 1555 (54.8) 1056 (37.2) 225 (7.9) 923 (32.5) 1830 (64.5)
No 4048 (58.8) 918 (23.0) 2089 (51.6) 1626 (40.2) 331 (82) 1191 (29.4) 1660 (41.0)
Tobacco usage
Yes 1506 (21.9) 249 (16.5) 814 (54.1) 578 (38.4) 114 (7.6) 386 (25.6) 1092 (72.5)
No 5381 (78.1) 1190 (22.1) 2830 (52.6) 2104 (39.1) 442 (8.2) 1728 (32.1) 2398 (44.6)
Under-age marriage
Yes 3316 (48.1) 527 (15.9) 1757 (53.0) 1286 (38.8) 270 (8.1) 1055 (29.5) 1924 (58.1)
No 3575 (51.9) 914 (26.3) 1889 (52.9) 1396 (39.1) 286 (8.0) 1059 (32.0) 1566 (43.9)
Family marriage
Yes 1867 (27.1) 390 (20.9) 979 (52.6) 715 (384) 167 (9.0) 558 (30.0) 1222 (65.7)
No 5022 (72.9) 1050 (20.9) 2665 (53.1) 1967 (39.2) 389 (7.7) 1556 (31.0) 2268 (45.2)
Female genital mutilation
Yes 3324 (48.2) 675 (20.3) 1801 (54.3) 1274 (38.4) 243 (7.3) 875 (26.4) 2210 (66.6)
No 3563 (51.8) 765 (21.5) 1841 (51.7) 1407 (39.5) 313 (8.8) 1239 (34.8) 1279 (35.9)

*May not sum to total as missing data are not presented.

disadvantaged or those who have low educational level
may experience less optimal utilization of adequate
ANC compared with women with better economic or
educational status.'”?**2° Some studies have shown
that high SES and educational attainment empowers
women to seek modern health services. Such women
can often afford to pay for health services and any asso-
ciated travelling costs.”’

However, other studies show no evidence of such an
association.”” It has been assumed in earlier studies that
SES measurement may be indicator specific; therefore,
different SES measures have different correlation with
each of indicators.”®*’ These views are in line with the
study conducted by Magadi et al, who showed no evi-
dence of such an association perhaps due to the variety
of variables involved in the analysis and the multivariate
character of the statistical analysis.*’

Women at higher levels of each of the SES indices
were significantly more likely to choose a facility
delivery or a home delivery with the assistance of a
trained practitioner compared with women at lower SES

indices. Several previous studies have reported similar
findings,”**>" an indication that higher SES both eco-
nomically and educationally empower women to seek
institutional and better maternal delivery health services.
Such empowerment provides women an opportunity to
attain a higher level of health awareness, better ability to
pay for health services and other related costs, and more
autonomy and ability to make choices on maternal ser-
vices to use.”"?’

Women of higher SES were significantly more likely
to use contraception compared with women in lower
indices. With regard to unmet need for contraception,
poor and less educated women were more likely to have
unmet need for contraception than more wealthy and
educated women. These findings similarly compare
with results from other previous studies.’'** The clear
SES predictive effects of contraceptive use are in line
with findings of study conducted by Becker et al, who
has postulated that lower status of wealth and education
undermined women’s autonomy, leading to women’s
inability to follow through on an individual choice of
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Table 3. Associations Between SES and Birth Delivery Choice Among Rural Yemeni Women of Reproductive Age (ORs and

95% Cls).

Home Delivery With Trained Providers vs Home Facility Delivery vs Home Delivery Without

Delivery Without Trained Providers Trained Providers
Crude OR Adjusted OR Crude OR Adjusted OR

Variable N (%) (95% Cl) (95% Cl) N (%) (95% Cl) (95% Cl)
Wealth index
First tertile (lowest) 661 (24.6) 0.80 (0.70-0.91) 0.77 (0.67-0.87) 131 (23.5)  0.69 (0.55-0.87)  0.66 (0.52-0.86)
Second tertile 1119 (41.6) 0.86(0.77-1.16) 0.83 (0.73-0.93) 217 (39.0) 0.73 (0.59-0.89) 0.68 (0.55-0.84)
Third tertile (highest) 911 (33.9) | | 209 (37.5) | |
P <.001 <.001 <.001 <.001
Educational index
First tertile (lowest) 771 (28.7)  0.54 (0.48-0.61) 0.54 (0.47-0.52) 120 (21.5)  0.42 (0.33-0.53)  0.43 (0.34-0.55)
Second tertile 882 (32.8) 0.76 (0.67-0.85) 0.89 (0.78-1.01) 230 (41.3)  0.99 (0.81-1.21)  1.10 (0.85-1.36)
Third tertile (highest)® 1038 (38.6) | | 207 (37.2) | |
P <.001 <.001 <.001 <.001
Housing quality index
First tertile (lowest) 782 (29.1)  0.52 (0.46-0.58)  0.50 (0.44-0.58) 186 (33.4) 0.70 (0.57-0.87)  0.58 (0.46-0.74)
Second tertile 809 (30.1)  0.55(0.49-0.62) 0.57 (0.50-0.65) 179 (32.1) 0.70 (0.56-0.87) 0.7l (0.57-0.89)
Third tertile (highest)® 1100 (40.9) | | 192 (34.5) |

P

013

<.001

<.001

<.001

Abbreviations: SES, socioeconomic status; OR, odds ratio; Cl, confidence interval.

*Reference category.

contraceptive use and lesser utilization of modern repro-
ductive health care."

Strengths and Weaknesses of the Study

The sample size of the study was large and thus was
sufficient to uncover any real estimate of association
between the SES and the study outcomes. Furthermore,
the high participant response rate made our observa-
tions reasonably generalizable across different rural
settings in Yemen. This is the first study from rural
Yemen that has assessed the utility of comprehensive
SES indices (combining both individual- and house-
hold-level wealth indicators) in predicting indicators
of utilization of MCH care services. Therefore, this
study provides an important platform for the advance-
ment of research on the role of SES in utilization of
reproductive health care in rural Yemen. The study
does have some limitations: data on indicators of MCH
services utilization were collected from women with
reference to their latest childbirth during the 2 years
preceding the survey. Maternal recall of events within
2 years prior to the survey is subjected to recall bias,
particularly for items of ANC content. Given the cross-
sectional design whereby data on SES and the out-
comes were collected at the same time, we cannot infer
causal associations between the SES indices and indi-
cators of MCH services utilization.

Relevance of the Findings: Implications for
Clinicians and Policy Makers

The findings of this study provide a basis for a number
of policy implications and recommendations for deci-
sion makers that aimed at meeting many of the health
care needs of the socioeconomically disadvantaged
women, children, and families in rural Yemen. One is
that SES was found to have an important influence on
the use of MCH services, and this indicates the need for
policy decision makers to improve female educational
opportunities by applying national policies that are able
to address literacy gender equity in rural Yemen. Such
policies would encourage female education and sooner
or later enhance gender wealth equalities, women’s
autonomy, and MCH services use. Second, socioeco-
nomically disadvantaged women were found to be less
likely to use MCH services suggests that adapting inter-
ventions to focus on subgroups of population where
there are high needs and ensuring equity in MCH ser-
vices would ultimately reduce inequalities in MCH ser-
vices utilization.

Conclusion

In this study, we have shown that our previously devel-
oped SES indices for rural Yemeni women, incorpo-
rating individual and household wealth indicators, can
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be used to predict women utilization of a range of indi-
cators of MCH care services. This effort highlights the
importance of multicomponent SES indices for repro-
ductive research in rural Yemen. Consideration of SES
in the development of appropriate public health inter-
ventions and relevant policies aimed at mitigating
the negative influences on MCH in rural Yemen is
paramount.
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Background: A tremendous number of girls in Yemen are still subjected to female genital cutting (FGC),
which carries an increased risk of health complications and violates children’s rights. This study describes
the prevalence of FGC in four Yemeni provinces and investigates the determinants of FGC.

Methods: We analyzed data from women aged 15 to 49 years who responded to a sub-national house-
hold survey conducted in six rural districts of four Yemeni provinces in 2008-2009. Logistic regression

Keywords: was used to estimate the association between individual and household socioeconomic factors and FGC
Female genital mutilation practices and attitudes.
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Results: The prevalence of women's FGC was 48% while daughters’ FGC was 34%. Almost 45.8% of the
women surveyed believe the FGC practice should discontinue. Higher odds of FGC practice and positive
attitude towards it were associated with older age, family marriage, and lower tertiles of wealth and
education indices. Early marriage was also associated with increased odds of FGC practice (p < 0.01).
Conclusions: Socioeconomic indices and other individual factors associated with FGC are differing and
complex. Younger generations of women are more likely to not have FGC and to express negative atti-
tudes towards the tradition. Appropriate strategies to invest in girls’ education and women’s empower-
ment with effective engagement of religious and community leaders might support the change of atti-
tudes and practice of FGC in the younger generation.
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Socioeconomic factors
Equity
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Introduction FGC ranges from 80 to 97%, while in Kenya and Tanzania it shows

lower prevalence rates, ranging from 18 to 32%. Regarding FGC type

Female genital cutting (FGC), also known as female circumci-
sion, is a traditional passage of young females into a new realm of
living in some cultures, and it consists of removing some or all of
the external female genitalia for non-medical reasons (WHO, 2014).

FGC is common practice mainly in African and Middle East-
ern countries; however, it is also reported among girls and women
who immigrated to Europe and North America (Karmaker et al.,
2011; WHO, 2018; Walraven et al., 2001; UNICEF, 2013a).

Studies from countries where FGC is commonly performed
show a variation in types of FGC as well as in its prevalence,
both between countries and within different regions of countries.
In Egypt, Eritrea, Ethiopia, Somalia and Sudan, the prevalence of
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prevalence, type I (generally identified as clitoridectomy) was re-
ported to be more common in the majority of countries; however,
in Burkina Faso, type II (removal of the clitoris and the labia mi-
nor) was most common, with 56% of FGC cases, while infibulation
was found to be carried out in Sudan and in Eritrea, with preva-
lence rates of 74% and 39% of women subjected to FGC, respec-
tively. Such practice is similarly widely prevalent in Somalia and
Djibouti (WHO, 2018; Lewnes, 2008; Van Rossem et al., 2015; Min-
istry of Health and Population, 2015).

Motivations for this practice include rooted religious and em-
bedded cultural tradition that enriches childbirth, preservation of
virginity, assures chastity, escalates marriageability chances, averts
stillbirths, and enhances male sexual pleasure however none has
a scientific justification (Wahlberg et al., 2017; Allam et al., 2001;
Ismail et al., 2016).

Several studies have shown that Majority of women consider
FGC will allow them better honorable status, social identity, as well
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as less stigmatized of been marriageable and avoid harsh economic
consequences (Gele et al., 2012; Almroth et al., 2001; Toubia and
Sharief, 2003).

Girls and women that have undergone FGC are subjected to
health risks and complications. Such health consequences are
prone to have different impairments based on type of FGC and
the practitioner who carries out the procedure. Such complica-
tions could be short or long-term, during pregnancy or childbirth,
and may be social, psychological or sexual. Furthermore, babies of
those women are at risk of neonatal death or low birth weight and
its complications (Ashimi et al., 2015; Rushwan, 2000). However,
in the Yemeni context, there is scarce research and unavailable
evidence-based knowledge on the health complications of FGC.

According to the 1997 and 2003 Demographic Health Surveys
of Yemen, 23% and 21.5% of mothers are circumcised, respectively
(12,13). Furthermore, 20% and 22.4% of mothers reported that at
least one of their daughters had been circumcised, respectively
(Central Statistical Organization and Macro International, 1998;
Ministry of Health and Population, 2003).

Furthermore, some evidence suggests that families practice FGC
in some parts of the country (Central Statistical Organization and
Macro International, 1998; Ministry of Health and Population,
2003). According to the 1997 Demographic Health Survey, FGC
practice by region varies substantially (Central Statistical Organi-
zation and Macro International, 1998). In addition, as reported by
some studies and reports conducted in 2000, FGC is mainly prac-
ticed in communities on the Red Sea and other coasts of Yemen,
with a prevalence of around 97%. Also, it is practiced in Al-Mahrah,
Hadramout, Aden and Sana’'a with prevalence rates of 96%, 96%,
82% and 45.5%, respectively (Ministry of Public Health and Popu-
lation, 2001). Furthermore, it is practiced in mountainous as well
as plateau and desert regions, with prevalence rates of 15% and
5%, respectively (Central Statistical Organization and Macro Inter-
national, 1998).

According to a 2008 report, the United Nations Children’s Fund
(UNICEF) office in Yemen has stated that 30% of Yemeni women
had undergone FGC, and type Il was the most widely carried out
form of FGC, accounting for up to 88% of cases, while type I ac-
counts for up to 11% of cases (Ministry of Public Health and Popu-
lation, 2006; World Health Organization, 2013).

In coastal areas in Yemen, another local custom known as al-
takmeed is performed on female genitalia, where a heated com-
press of sand, oil or herbs is placed on a female's genitalia for
weeks to deaden nerve-endings in that part (Ministry of Public
Health and Population, 2001). Such a tradition as al-takmeed is a
less invasive procedure and categorized as Type IV (identified as
harmful procedures to the female genitalia for non-medical pur-
poses i.e. pricking, piercing, incising, scraping and cauterization)
(WHO, 2018; Toubia, 1993).

On another hand in Yemen, where the Yemeni government ef-
forts to curb FGC prevalence are criticized as not being enough,
FGC is known to be traditionally practiced in local communities.
The Minister of Public Health has widely decried the habitual pro-
cedure and issued a ministerial decree, effective January 9, 2001,
forbidding the practice in both public and private institutions.
However, the law is weakly applied. A draft of legislation involv-
ing prohibiting FGC was proposed to parliament in 2009, yet its
approval is not finished (UNHCR, 2001). It has been assumed that
was because of strong social and religious pressure that made a
high percentage of the parliament members reluctantly abandon
it.

Many studies from different countries have examined preva-
lences and the underlying context for FGC internationally and
regionally; however, the Yemeni socioeconomic context of this
dilemma is still ambiguous and insufficient study has been done
(Lewnes, 2008, Van Rossem et al., 2015, Ministry of Health and

Population, 2015). At the same time, according to the Yemeni gov-
ernment, not enough studies have been undertaken to pass a law
prohibiting FGC, and it first needs to verify if the practice still ex-
ists. Therefore, emphasizing the socioeconomic dimension, there
has been little evidence of the factors associated with FGC in dif-
ferent geographic areas, and such a deficit of evidence is unfavor-
able for developing more appropriate community-based interven-
tions for the areas with different levels of prevalence and contexts.
Hence, addressing such deficits is a critical accelerating element for
effective interventions to combat FGC practice and to understand
the impact of socioeconomic change on the attitudes towards the
practice.

Accordingly, we use the three previously-constructed socioeco-
nomic (SES) indices from a prior study, which we believe are useful
for advancing research on the impact of SES on FGC and reproduc-
tive health in rural Yemeni settings. Furthermore, taking advantage
of the previously-constructed SES indices will contribute to the im-
provement of the measurement of FGC status and prevalence. Also,
we would be able to understand FGC drivers, norms and changes
over time in the future across a range of Yemeni contexts.

In the present study, to assess the advantages of the developed
SES indices and other demographic factors in predicting reproduc-
tive health outcomes, we investigate the association between the
SES, and factors related to demographics, with women'’s FGC status
and attitude toward FGC. Also, we aim to measure the prevalence
of FGC practice and mother’s beliefs about FGC continuity in the
study areas, which can be used later to see if that prevalence has
changed in the future, and determine the further research needs.

Methods
Data

For this study we used secondary data from a broad sub-
national household cross-sectional survey conducted in Yemen in
2008-2009, which was funded and carried out by UNICEF under
the scheme of the Home Based Maternal and Neonatal Care project
in rural Yemen for suggesting further effective interventions for
better maternal and child health care. The survey included an ad-
ditional series of questions regarding FGC.

Participants included in the study were all women in each cho-
sen household, between the ages of 15 and 49 years, in the se-
lected six rural districts in Yemen: Alazareq (Dhale Governorate),
Asabrah and Fara’a Aludain (Ibb Governorate), Mokaa and Maoza
(Taiz Governorate), and Azidiah (Hodeidah Governorate).

In the first stage, according to the poverty levels (based on
Yemen's national categorization), four sub-national governorates
and the six rural districts were selected. Second stage selection
of 26 sub-districts out of an enumerated 42 sub-districts was
made. Thirdly, 213 villages were chosen from the selected 26 sub-
districts. Lastly, all households in the selected villages were in-
cluded in the survey.

The survey’s original sample consisted of 7341 households that
were visited for interview and 7295 women of reproductive age
(15-49 years) from these households were interviewed face-to-face
at their homes; nevertheless, in this study, only 7076 women who
were at reproductive age and had taken part in the interviews
were analyzed.

Before the main survey, a pilot study was done in the study ar-
eas; thereafter, observed changes were made for the survey's struc-
tured questionnaire. The interview took approximately 30 min but
took longer if the respondent has difficulties with the language,
less educated, or have health problem. Data were collected over a
4-months period (October 2008-January 2009).
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Midwives who work in the health facilities of the same areas
were trained adequately for conducting the interview face-to-face
in Arabic.

The interview instrument was a 64-item structured question-
naire. The questionnaire included further information on partici-
pants’ FGC opinions and practice, in addition to information on
participants’ socioeconomic and demographic characteristics, as
well as other information on maternity health.

Ethical approval to carry out the survey was obtained at the
planning stage from the Ministry of Health, Health Research Cen-
ter, Research Committee in Yemen. Also, ethical approval for the
project was obtained from the UNICEF-Yemen review committee.
Before starting the interview, the women were informed about the
purpose of the study and given the choice to give their consent to
participate. All of the women gave verbal consent to participate in
the study.

Measurement

Independent variables

In a previous study, we took advantage of a sub-national house-
hold survey where three SES indices were derived by factor analy-
sis based on collected data about household assets, utility services
and education attainments. Then, depending on the factor scores
of each index, they were divided into tertiles and these were used
for further analyses (Alosaimi et al., 2016). Other independent vari-
ables included under-age marriage (i.e. marriage under 18 years
old) (yes, no), family marriage (i.e. a marriage with a man who
is related as a second cousin or closer) (yes, no), mothers’ FGC sta-
tus (had undergone FGC, had not), women’s attitude towards FGC
(FGC practice should continue, FGC practice should not continue),
women’s age (year age groups), and marital status (currently mar-
ried, formerly married, never married).

Outcome measures. The current study analyzes three dependent
primary indicators of FGC monitoring and situation analysis: (i)
FGC among mothers, (ii) FGC status of daughters, and (iii) moth-
ers’ opinions that FGC practice should continue.

(i) The dependent variable “FGC among mothers” was sorted
by year age groups, where only women who had heard of FGC
were asked if they had undergone circumcision. For analysis, it
was coded one for yes and zero for no. (ii) For the “FGC status
of daughters”, this was measured by asking mothers if any of their
daughters had been circumcised. Also, it was dichotomized into yes
(yes: < 1 daughter circumcised, no: no daughters circumcised). In
the analysis, these two dependent indicators for the women who
had not heard of FGC were coded as “not been circumcised” and
“not had their daughters circumcised” in the analysis. (iii) Opin-
ions of mothers aged 15-49 about whether FGC practice should
continue or not were measured by asking women, “Do you think
traditional circumcision practice should be stopped or should con-
tinue?” (Stop/l do not know/continue). For analysis, this third de-
pendent indicator was collapsed into two categories: “Stop / I do
not know” versus “continue”. Women who had not heard of FGC
were coded as missing for this dependent indicator.

Statistical analysis

First, we measured the prevalence of the three indicators by
making weighted frequencies for each. Also, we performed descrip-
tive analysis to describe the study data set.

Associations between covariates and indicators

We applied logistic regression to define the significant predic-
tors of FGC practices and attitudes indicators. Therefore, we cre-
ated a logistic regression model for each dependent indicator, in-
cluding all covariates that significantly contributed to the models

based on the results of earlier univariate analysis. Furthermore, to
do sensitivity analysis, we again performed the analyses after tak-
ing out women who reported not having heard of FGC. The rea-
son behind this was that not every circumcised woman is aware
of having been subjected to FGC, especially if it was little cuts or it
was in infanthood, and we cannot recognize such cases as having
not had FGC.

Adjusted associations were computed after controlling for the
other variables in the models. The estimated odds ratios were ac-
companied by their respective 95% confidence intervals. Statistical
significance was fixed at 0.05 and cases with missing data (< 5%)
were excluded from the analyses. SPSS version 19 was used for the
statistical analyses.

Results
Sample characteristics

The data of the current study were available for 7076 women
who were at reproductive age and interviewed. In general, the age
of 44% of the women in the sample ranged from 15 to 29 years.

More than half (57%) of the heads of households in the study
rural settings had no education and (57%) were currently married,
while the wealth status of the women’s households shows that the
poorest formed 24.7% and the richest 34.4%. Approximately 49%
of the women were in an under-age marriage and 28% were in
a family marriage. Furthermore, 22% had used tobacco and 41.8%
had chewed qat (defines as fresh leaves of the Catha Edulis tree by
Al-Motarreb et al., 2002) (Table 1).

Distribution of population characteristics by study outcomes

FGC personal status and attitudes

The current study shows that the prevalence of FGC was around
48% among the study sample, while the prevalence of daughters’
circumcision was 34%. The data indicated that more than half
of the women believed that the practice of FGC should continue
54.2%. However, after excluding women who had not heard of FGC,
the estimated prevalence did not show any difference (Table 1).

The three outcome indicators of FGC practices and attitudes de-
creased steadily with the higher levels of wealth and education
socioeconomic indices, along with being younger and not being
in a family marriage. At the same time, FGC among mothers and
daughters and FGC supportive attitudes increased among women
who used tobacco and chewing qat compared to women who did
not engage in these behaviours (Table 2).

A higher percentage of Yemeni women in under-age marriages
had been circumcised and had their daughters circumcised, as well
as expressed an unsupportive attitude towards FGC (Table 2).

Effects of women'’s socio-demographic characteristics on FGC practices
and attitudes

In general, being older, having less education, and being poor
were all associated with increased odds of having been circum-
cised (Table 3). Furthermore, being in an under-age marriage and
being in a family marriage were associated with increased odds of
having been circumcised. However, oppositely, having poor hous-
ing quality was associated with lower odds of having been circum-
cised.

Being older, having less education, and being poorer were as-
sociated with higher odds of having had a daughter circumcised
(Table 3). Being in an under-age marriage and being in a family
marriage were consistently associated with having had a daughter
circumcised; these associations were similar to those seen for hav-
ing been circumcised.
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Table 1
Sociodemographic characteristics (weighted data) of women surveyed in sub-
national household sample survey Yemen, 2008-2009.

Variable Frequency Percentage
All women aged 15-49 7076 100.0
Household wealth indice

Poor 1747 247
Middle 2896 40.9
Rich 2433 344
Household educational indice

Poor 2403 340
Middle 2302 325
Rich 2371 335
Household housing quality indice

Poor 2413 331
Middle 2362 334
Rich 2301 325
Household head education

Education 3055 43.2
No education 4016 56.8
Missing 5 0.1
Household head gender

Male 6084 86.0
Female 984 13.9
Missing 8 0.1
Household head marital status

Married 6850 96.8
Divorced 81 11
Widow 145 20
Age (years)

<20 801 13
20-29 2311 327
30-39 1948 275
40-49 2016 285
Women have heard about FGC*

Yes 4238 59.9
No 2838 40.1
Provinces

Ibb 2387 337
Taz 1842 26.0
Hodeidah 4136 20.1
Adalea 2771 20.2
Ever circumcised 4238 100.0
Yes 3384 47.8
No 3692 522
Daughter undergone FGC*

Yes 2405 34.0
No 4671 66.0
Should FGC be discontinued”

Yes© 1942 45.8
No 2296 54.2
Person who conducted FGC?

Health worker (physician/ midwife/ nurse/morshed) 118 2.8
Traditional woman gedah ¢ 3917 924
Someone else/ Other Traditional persons 203 48
Used tobacco

Yes 1554 220
No 5522 78.0
Chewed qat

Yes 2957 41.8
No 4119 58.2
Family marriage

Yes 1980 28.0
No 5096 72.0
Under-age marriage

Yes 3493 49.4
No 3583 50.6

2 FGC, female genital cutting.

b The sample include only the women who had heard of FGC in survey.

¢ “Believing the practice should discontinue” includes both yes and I do not know
responses.

d Gedah, a female who assists the mother during childbirth and initially acquired
her skills by delivering babies herself or through apprenticeship to other traditional
birth attendants.

Finally, believing that the practice of FGC should continue was
associated with having less education, having less wealth, and be-
ing in a family marriage (Table 3). In contrast, being in an under-
age marriage was associated with believing that the practice of
FGC should not continue. The associations between covariates and
outcomes were unaffected by excluding from the analysis those
women who had never heard of FGC.

Discussion
Overall findings

The study findings suggested an overall widespread FGC prac-
tice among both mothers and their daughters. Moreover, opposi-
tion toward FGC practice was still low, with the majority express-
ing a supportive attitude toward FGC practices.

Overall, among Yemeni women, being older, illiterate and poor,
as well as being in an under-age marriage and being in a family
marriage, were all associated with increased odds of having been
circumcised and having had their daughters circumcised. At the
same time, illiterate and poor Yemeni women and being in a fam-
ily marriage were associated with a supportive attitude towards
FGC.

Findings comparison and interpretation

This study estimated that FGC tradition is widespread in the
areas studied. Indeed, the highest rate of FGC practice in Mid-
dle Eastern countries has been reported in Yemen. However, there
has been recent public criticism of FGC (Oliver and Wadi, 2013;
WADI, 2016). Other studies have also noticed the high preva-
lence of these FGC indicators with substantial variation across re-
gions in Yemen (Central Statistical Organization and Macro Interna-
tional, 1998, Ministry of Health and Population, 2003). Recognizing
the diversity within Yemen is especially crucial for adapting inter-
ventions and targeting efforts to lower FGC.

Yemen stands out for not having succeeded in reducing FGC
and support for this practice. This is evidenced by the fact that
the FGC rates in Yemen are still high, which was reported in many
prior surveys. Recently, a UNICEF report covering the last 30 years
makes the same claim (UNICEF, 2013b).

The Yemeni government has passed a declaration forbidding the
practice of FGC in all private and public health facilities. How-
ever, still the government should adopt a nationwide criminal law
against FGC The steady, high rates of FGC practice are worrying
and imply that, as a result of the very limited government efforts
and measures to combat FGC and poor implementation of the law
forbidding FGC in Yemen, people may freely choose to circumcise
their daughters, as they believe that it is difficult to get charged
and arrested.

Based on constructed distinct SES indices (wealth, educational
and housing quality indices) from an earlier study, we have been
able to describe in this paper the SES of rural women in Yemen
(20) (Alosaimi et al., 2016). Consequently, logistic regression find-
ings show that higher tertiles of wealth and educational SES in-
dices mean less likelihood of reporting having been circumcised
and having had daughters circumcised, as well as believing that
the practice of FGC should continue. Based on such a significant
relationship, improved economic and educational status of mothers
can help in ending FGC, which has been described in earlier stud-
ies (Nkwo and Onah, 2001; National Population Commission Nige-
ria and ICF International, 2014; Karmaker et al., 2011; Hayford, and
Trinitapoli, 2011). The result of this study reflects inequality among
population groups. Therefore, authorities have to invest in girls’ ed-
ucation and empowerment among the sub-population, where they
will be able to realize and practice their rights, get jobs, earn
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Table 2
Female genital cutting (circumcision) practices and attitude (weighted data) as reported by women surveyed in rural Yemen, 2008-2009.
Variable Had been circumcised Had one or more Believed practice
(n=3384) n (%) daughter circumcised should stop 2
(n=2405) n (%) (n=1942) n (%)
Wealth index
Lowest tertile 1002 (29.6) 771 (321) 512 (26.4)
2nd tertile 1273 (37.6) 879 (36.5) 733 (37.7)
Highest tertile 1109 (32.8) 775 (31.4) 697 (35.9)
Educational index
Lowest tertile 1370 (40.5) 1002 (41.7) 578 (29.8)
2nd tertile 975 (28.8) 681 (28.3) 726 (37.4)
Highest tertile 1039 (30.7) 722 (30.0) 638 (32.8)
Housing quality index
Lowest tertile 982 (29.0) 690 (28.7) 591 (30.4)
2nd tertile 1087 (32.1) 750 (31.2) 611 (31.5)
Highest tertile 1315 (38.9) 965 (40.1) 740 (38.1)
Marital status
Married 3258 (96.3) 2315 (96.3) 1883 (97.0)
Divorced 48(1.4) 24 (1.0) 24 (12)
Widow 78 (2.3) 66 (2.7) 35(1.8)
Current age(years)
30 - 34 308 (9.1) 189 (7.9) 175 (9.0)
35 -39 1094 (32.3) 644 (26.8) 674 (34.7)
40 - 44 977 (28.9) 782 (32.5) 569 (29.3)
45 - 49 1005 (29.7) 790 (32.8) 524 (27.0)
Family marriage 1379 (40.8) 983 (40.9) 691 (35.6)
Under-age marriage 1815 (53.6) 1395 (58.0) 1224 (57.9)
Household head gender
Male 2908 (86.0) 2055 (85.5) 1742 (89.8)
Female 475 (14.0) 348 (14.5) 198 (10.2)
Chewing Qat 1693(50.0) 1306 (54.3) 1034 (53.2)
Tobacco Usage 1211 (35.8) 920 (38.3) 593 (30.5)

4 for women who had heard of FGC in survey.

money, and gain respect and decision-making power. Thus, these
will also have secondary, positive impacts on the practice and atti-
tudes toward FGC.

However, oppositely, lower tertiles of housing quality SES in-
dices were associated with lower odds of having been circumcised
but not with having had daughters circumcised, nor with attitudes.
This suggests that housing quality SES indices do not reflect the
wealth and/or the education status of mothers’ households. Also,
such correlates, however, were not always consistent across the ru-
ral setting in Yemen.

Mothers undergone FGC is an important proactive factor affect-
ing their daughters’ FGC occurrence and their support for the con-
tinuation of the practice. This study’ finding of the effect where
women who have undergone FGC were more likely to be in fa-
vor of their daughters having FGC, as well as in favor of the con-
tinuity of the practice, is consistent with some previous stud-
ies that pointed out the same inference (Bellemare et al., 2015;
Molase et al., 2012; Nour, 2008), and may more likely reflect the
mothers’ beliefs that FGC preserves virginity in pre-marriage girls
and ensures marriage loyalty. Furthermore, mothers often believe
that they have gained an advantage from FGC, and that it is es-
sential for their own identity and that of their daughters, as well
as to prevent their daughters’ expected future suffering and social
isolation (Gele et al., 2012).

This study showed that the attitudes of mothers are also
an important predictor for daughters’ FGC. Daughters are more
likely to be subjected to FGC practice when the attitudes to-
ward FGC of their mothers are supportive (Gele et al, 2012;
Wahlberg et al., 2017). Consistent with our finding, many prior
studies concluded that positive attitudes of mothers and their
spouses in favor of continuation of FGC were linked with their in-
tention to subject their daughters to FGC practice (Wahlberg et al.,
2017; Al-Khulaidi et al., 2013). Even though there is social varia-
tion, previous studies have contributed to general understanding

of the mothers’ motivations to practice FGC on their daughters
(Wabhlberg et al., 2017; Allam et al., 2001; Ismail et al., 2016). Such
motivations have different norms: women’s attitude norms and
subjective norms including those of family, neighbors and social
norms. Common, driving reasons to favor this practice include be-
lieving that it increases fertility, enriches femininity, and maintains
the purity and cleanliness of girls (Allam et al., 2001; Ismail et al.,
2016; Almroth et al., 2001; Toubia and Sharief, 2003). However, the
role of mothers’ attitudes toward FGC in decision-making is still
complex and varies depending on different social contexts. For in-
stance, the dominant cultural beliefs in the traditional Yemeni so-
cial context give low status toward women in the household and
in the community, while males have a prevailing status (Ministry
of Public Health and Population, 2001; World Health Organiza-
tion, 2006; United Nation, 2010).

Results from the multivariate analysis reveal that there are sig-
nificant associations between family marriage with all three out-
come indicators of FGC practices and attitudes, and this finding
was in line with the findings of other studies that demonstrate
that FGC is a prerequisite for marriage and family honor (43)
(Wagner, 2011). Furthermore, families are undertaking FGC on their
daughters for the intention of guaranteeing their girls’ appropri-
ate upbringing, family nobility and future marriage (World Health
Organization, 2008). Another explanation of this study finding is
ethnicity at family level, which adheres to the same support-
ive social norms for daughters’ FGC irrespective of where they
settle.

Also, the study results show, remarkably, associations of under-
age marriage with having been circumcised and having had daugh-
ters’ circumcised; however, oppositely, it shows an association
with lower odds of believing that FGC practice should con-
tinue, in agreement with findings from Burkina Faso and Iraq
(Chikhungu and Madise, 2015; Saleem et al., 2013). However,
under-age marriage and FGC seem to be independently affected
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Table 3

0dds ratios (ORs) for FGC outcome indicators by socio-demographic characteristics, for women surveyed in rural Yemen, 2008-2009.

Variable Having undergone FGC Having had at least one daughter who had  Believing the practice of FGC should
undergone FGC continue
Crude OR (95% CI) Adjusted OR (95% Crude OR (95% CI) Adjusted OR (95% Crude OR (95% CI) Adjusted OR (95%
e @) e
Wealth index
Lowest tertile 1 1 1 1 1 1

2nd tertile 0.58 (0.52-0.66) 0.63 (0.55-0.72) 0.55 (0.49-0.62) 0.68 (0.57-0.82) 0.97 (0.84-1.13) 1.06 (0.90 —1.23)
Highest tertile 0.62 (0.55-0.70) 0.61 (0.53-0.69) 0.57 (0.50-0.64) 0.70 (0.59-0.85) 0.75 (0.64-0.88) 0.79 (0.67-0.94)
P-Value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Educational index
Lowest tertile 1 1 1 1 1 1
2nd tertile 0.55 (0.49-0.62) 0.55 (0.48-0.63) 0.59 (0.52-0.66) 0.79 (0.66-0.94) 0.53 (0.46-0.61) 0.66 (0.56-0.78)
Highest tertile 0.58 (0.52-0.66) 0.56 (0.49-0.63) 0.61 (0.54-0.69) 0.82 (0.69-0.97) 3.19 (0.55-0.74) 0.73 (0.62-0.86)
P-Value <0.001 <0.001 <0.001 0.017 <0.001 <0.001
Housing quality index
Lowest tertile 1 1 1 1 1 1
2nd tertile 1.24 (110-1.39) 1.04 (0.92-119) 1.16 (1.03-1.31) 0.97 (0.81-117) 1.01 (0.86-1.17) 0.90 (0.77-1.06)
Highest tertile 1.94 (1.73-2.18) 1.76 (1.55-2.00) 1.80 (1.59-2.03) 1.18 (0.99-1.41) 0.97 (0.83-1.12) 0.91 (0.78-1.06)
P-Value <0.001 <0.001 <0.001 0.053 0.854 0.390
Current age (years)
<20 1 1 1 1 1 1
20-35 1.27 (1.12-1.43) 1.25 (1.09-1.42) 1.64 (1.43-1.88) 1.82 (1.51-2.18) 0.97 (0.83-1.16) 0.98 (0.82-1.14)
36-49 143 (127-161) 1.34 (1.18-152) 2.18 (1.91-2.49) 2.57 (215-3.07) 1.20 (1.03-1.00) 1.19 (1.02-1.00)
<0.001 <0.001 <0.001 <0.001 0.005 0.013
Family marriage 3.54 (3.16-3.95 3.63 (3.24-4.08) 2.55 (2.28-2.84) 1.180 (1.03-1.35) 1.31 (1.16-1.48) 1.23 (1.08-1.41)
<0.001 <0.001 <0.001 0.019 <0.001 0.002
Under-age marriage 1.39 (1.26-1.52) 1.30 (1.18-1.44) 1.69 (1.53-1.87) 1,60 (1.38-1.84) 0.84 (0.74-0.95) 0.92 (0.80-1.05)
<0.001 <0.001 <0.001 <0.001 0.006 0.224
Mother’s FGC - - 4795 (40.08-57.37) 740 (6.01-9.13) 9.22 (7.58-11.22) 8.93 (7.30-10.91)
- - <0.001 <0.001 <0.001 <0.001
Continue FGC - - 3.52 (3.10-4.00) 2.26 (1.95-2.61) - -
- - <0.001 <0.001 - -

FGC, female genital cutting.

by factors such as residence, education, ethnicity and religion,
and these factors may influence men’s preference for circumcised
women (Gele et al., 2013; Sakeah et al., 2006; Shell-Duncan, 1995).
In most of the cases, it is impossible to understand the link be-
tween early marriage and FGC without contextual understanding
of the social norms that drive and shape them. Many parents and
families undertake both early marriage and FGC for the purpose
of protecting their daughters from the worse harm that they be-
lieve could come from pre-marital sex, poverty, kidnapping and
rape (Chikhungu and Madise, 2015; Saleem et al., 2013).

On the other hand, mothers who experience under-age mar-
riage show positive attitudes toward discontinuing FGC, which
demonstrates the positive developments in the country.

Furthermore, the study’s multivariate analysis reveals clearly
that there is considerable social advantage among younger women
associated with not being circumcised and not having had their
daughters circumcised, and that FGC practice should not persist,
when taking socioeconomic advantage into account. These re-
sults are consistent with the same findings from previous stud-
ies that indicate high levels of female circumcision amongst older
age groups (Chikhungu and Madise, 2015; Msuya et al., 2002;
Mitike and Deressa, 2009). The increasing odds of FGC with
women’s age could reflect that women may perceive the health
harms brought by FGC as less important in comparison to the
peer respect and socio-cultural gains in the household and larger
community (Wagner, 2011). The link between older women and
increasing FGC practice also reflects a social hierarchy between
women where older women hold great power over the lives of
younger women.

Also, the study findings show that FGC appears to be less
common among young women compared to older women, which
further demonstrates the positive developments in the country
and which could be translated as a positive social change among
younger women.

Strengths and limitations

The current study is based on a large representative survey
with a high response rate conducted through well-trained local
interviewers and proceeding by pilot study. Furthermore, to add
strengths to this study, we employed identified covariates interre-
lated to FGC practices and attitudes and its prevalence. Generally,
the findings expand the holistic picture of the magnitude and mo-
tivations of the practice of FGC in Yemen. This paper presents a
window of time accounting for pre-war conditions. Such data and
findings will contribute to capturing dynamic shifts in trends over
time in the outcomes observed before, during and after the course
of war.

However, our study does have some limitations. Studying sen-
sitive matters related to FGC, as we do in this study, presents
the challenge of eliciting reliable answers in cases where people
may act conservatively, leading to biased answers. Additionally, the
cross-sectional design did not allow us to assess the temporal as-
sociation of participants’ characters and beliefs with the continuity
of the FGC practice. In addition, the present study did not inves-
tigate the influence of other independent factors such as tribe or
ethnicity, as well as contextual reasons for FGC behavior. Jointly,
these limitations could lead to misclassification bias.

Implications for policy practice and research

Even though FGC practice has received both strong political
rejection and an international declaration as a violation of hu-
man rights, Yemen has not yet recognized it as an illegal activ-
ity. Given the continuous, steadily high prevalence of FGC practice
over decades and the contentious cultural mores associated with
the practices of FGC, it would be valuable to reinforce the earlier
declaration of the Ministry of Health forbidding FGC practice in all
health facilities, and to pass the proposed nationwide criminal law
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against FGC in parliament. Also, adapting policies that strengthen
the engagement of communities and religious leaders in promoting
the opposition of FGC would be favorable.

Our results and the results of other studies have suggested that
educational and economic empowerment of women and families
would have the pivotal effect of decreasing access to FGC. There-
fore, capitalizing on strategies that allow and encourage women to
have access to education and work will have important benefits
within the Yemeni context.

Additionally, in synergy with other policies, raising awareness
and promoting behavioral change amongst populations in Yemen
will ultimately lead to ending further FGC practice in Yemen.

Conclusion

Despite the severe, negative effects of FGC and competent ef-
forts, its prevalence remains high in Yemen. However, there is a
promising trend of a shift over generations. The study confirms the
significantly predicting effect of socioeconomic indices and oth-
ers individual characters for female genital mutilation and cutting
practices and attitudes. The Yemeni parliament should pass the
legislation to ban FGC and the government should put it into prac-
tice. Appropriate policy should capitalize on these findings and in-
vest in girls’ education and women’s empowerment, which might
reduce FGC behavior and practice.
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