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ABSTRACT
Maternal mortality is a huge concern globally leggdio more than a quarter of a

million deaths every year. Similarly, an estimadeahillion neonates die every year
worldwide, contributing to the majority of deathsumder-5 children. The majority of
these deaths take place in under-developed cosiname specifically, in the sub-Saharan
Africa region. It is evidenced that maternal illafth and death contribute to the majority
of child deaths. Reducing the death of childrenauridyears by two thirds and also
improving maternal health/reducing maternal degtthbee quarters between the years
1990 and 2015 are two of the eight aims of thedviium Development Goals (MDGSs),
MDG-4 and MDG-5 respectively. The report on maaéihrealth services in Eritrea, a
nation in the sub-Saharan Africa, shows a lowadtion of antenatal care, family
planning services, and postnatal care. Furtherntioeee is insufficient use of skilled
assistance at delivery. The purpose of this stualy i@ explore the reproductive health
knowledge and practice of women aged 18-49 andpact of these on infant birth
outcomes. Patrticipants were all living in the Cah#ione of Eritrea. This study proposed
that knowledge of reproductive health is one ofkég factors contributing to the health
of women in the reproductive age group, and therebyction of maternal and child
deaths and morbidities. An exploratory cross-seeligtudy design was implemented in
this study using an investigator-designed questoenData were collected from
participants intending to assess awareness orothaids of reproductive health

including knowledge of family planning, sexuallatismitted diseases (STDs), antenatal
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and postnatal care, importance of vaccinations,j@demtification of pregnancy/labor
danger signs. Data on the most recent birth outdbiatetook place in the past five years
were collected to investigate any existing assmeiat Findings showed that a majority
of participants recognized danger signs and wheese¢k help in case of complications
related to pregnancy and childbirth. Participatds atated the importance of child
vaccination, identified STDs and family planningtheds as well. Further, the majority
also acknowledged the importance of antenatal (@8¥€) and postnatal care by skilled
personnel. However, a large percentage did natANE visits until after the first
trimester. Also, a large number of participantsmd know when fetal anomalies were
most likely to occur or when conception can happarlation to the menstrual cycle.
Looking at birth outcomes, marital status and etlanal status showed a significant
relationship with birth weight, while education&htsis was further a significant predictor
of maturity of fetus at birth. Overall, these finds indicate the need for increased efforts
in providing adequate reproductive health educagspecially in certain target areas, so
that women are better equipped with the necessaig beproductive health information.
This will hopefully contribute to the bettermentrafiternal health, further leading to a

desired birth outcome.
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CHAPTER ONE: INTRODUCTION

Background

The health of mothers and children reflects thd-t»eing of a society.
Unfortunately, insufficient health care, poor ntidm and the general effects of ill-health
increase the mortality of these precious groughercommunity. High maternal
mortality rates remain a constant setback worldwidaternal mortality ratio (MMR) is
considered to be high if greater or equal to 300A@0 live births and extremely high if
greater or equal to 1000 deaths per 100,000 litbh({World Health Organization,
UNICEF, UNFPA, & The World Bank, 2012). The repfutther states that Eritrea, the
country of interest in this study, is considereth&we a moderate MMR at 240 deaths per
100,000 live births.

Problems during pregnancy and delivery are the miapsons for death among
women of reproductive age in poor resource cownfiiéorid Bank, 2011). Worldwide,
pregnancy and childbirth complications have a stagg mortality estimated at 500,000
women every year (UNICEF, 2008), while an estimdt@anillion mothers experience
severe health issues relatecthadbirth. In 2010, developing nations account@d%9%
(284,000) of global maternal deaths. Sub SaharacaAand Southern Asia contributed
85% of this global burden, with sub-Saharan Afgoatributing more than half of this
percentage (56%) (World Health Organization et24l1,2). As mothers in poor countries

tend to have more children, the probability of dyis even greater (World Bank, 2011).



A report from UNICEF (2008) states that the lifmai risk of death of a woman in a
developing country is 1 in 76, as compared to 8,090 in the developed world.

Improving maternal health has been one of the n@jocerns globally including
the Millennium Summit, which adopted it as onehd eight millennium development
goals in 2000 (World Health Organization, UNICEREPA, & The World Bank,

2010). One of the Millennium Development Goals (Mf)35o0al 5, focuses on maternal
health and targets a reduction of maternal moytedite by three quarters between 1990
and 2015 (World Health Organization, 2007a). Thodgl maternal mortality rate has

only decreased by an average of less than 1% bet¥830 and 2005, as compared to the
desired 5.5% reduction yearly in order to achidaeefitth MDG (World Health
Organization, 2007a). Additionally, the report stathat the rate in the sub-Saharan
Africa is extremely low, at approximately 0.1%.

Ensuring universal access to reproductive heatthces by 2015, recommended
by the Millennium Project Task Force on Maternad &hild Health, is the second target
of MDG-5 (UNFPA, 2004). Among strategies to promotaternal health is providing
antenatal care services to women which providespipertunity for communication with
health professionals. These services offer diagrarsil treatment of existing health
issues, screening for anemia and HIV/AIDS, headtiincation related to prevention of
mother- to-child transmission of HIV and healthytherhood (UNFPA, 2004). Women
who received antenatal care are also more likefgdeive a skilled attendant at birth.

Another important intervention to reduce the hugmhber of maternal deaths is to
ensure appropriate care of women during childgldNICEF, 2008; World Health

Organization, 2008a). Needless to say, achieveonfadbal 5 will obviously require



focus on the improvement of reproductive healtle dgar women. Further, it is important
to address women'’s health in general includinglanzad diet and prevention of
infectious illnesses. Such health interventionsehaaluable association with goals set for
maternal and child health and save the lives di BONFPA, 2004).

The International Conference on Population and gveent (ICPD) report
(United Nations, 1995) states that reproductivdtheshould include information and
services for family planning, antenatal care, skilattendance at birth, postnatal care,
management of complications of abortions, andrneat of sexually transmitted
illnesses. Even further, the report emphasizestpertance of women'’s involvement in
the development, performance and assessment ofdegive health care programs. In
broad terms, health literacy encompasses the uadeiag and implementation of
information provided by health care professionald that it is critical in the
identification of pregnancy complications and hiealire seeking behavior among
women (Kohan, Ghasemi, & Dodangeh, 2007). Furtherauthors specifically
emphasize the importance of literacy of women a#fécts both the health of the woman
and also of the whole family. Educating mothers ansuring their awareness of
reproductive health, hence, plays an invaluable irobassisting mothers to help
themselves by working together with those who starttklp them. This can possibly
contribute to the reduction of the unacceptablyhhigaternal mortality and also
improving birth outcomes.

The report on maternal health service utilizatioEritrea (NSEO & ORC-Macro,
2003) states that at a national level, 3 in 10 wonh@ not received antenatal care (ANC),

and that family planning utilization is only at 8%urther, the majority of deliveries take



place at home with the assistance of traditiondhl@ttendants (72%). The Cesarean
section (C-section) rate is only 3%. A C-sectia i@ fewer than 5% is in general
considered to be an indication of inadequate adogsper maternal health care (World
Health Organization, 1985). Last but not leastmatsl care is sought by very few
women (2% within the first 2 days, and 5-7% witBi#1 days postpartum). This study,
therefore, proposed to assess the reproductivéhhieadwledge and practice of women
aged 18-49 years in the Central Zone, one of then@s (regions) of Eritrea.
Definition of Terms

Reproductive Health

Reproductive health is “a state of complete physioantal and social well-being
and not merely the absence of disease or infirrmtgll matters relating to the
reproductive system and to its functions and preeg€'s(United Nations, 1995).
Maternal Mortality

According to the (World Health Organization et 2D10), maternal mortality is
defined as “the death of a woman while pregnantithin 42 days of termination of
pregnancy, irrespective of the duration and sitdhefpregnancy, from any cause related
to or aggravated by the pregnancy or its managementot from accidental or
incidental causes.”
Traditional Birth Attendant (TBA)

A traditional birth attendant is “a person who atsthe mother during childbirth
and initially acquired her skills by delivering beb herself or through apprenticeship
with other traditional birth attendants” (World HegaOrganization, UNICEF, &

UNFPA, 1992).



Skilled Birth Attendant

“An accredited health professional — such as a nféjwoctor or nurse — who has
been educated and trained to proficiency in thiksskéeded to manage normal
(uncomplicated) pregnancies, childbirth and the edrate postnatal period, and in the
identification, management and referral of compiaes in women and newborns”
(World Health Organization, 2004b).
Postnatal Period

The period following the first six weeks after hifThe Partnership for Maternal
Newborn Child Health, 2006).

Significance of Study

Maternal and child mortality are huge problems wattle and specifically, in
poor countries (Bhutta, Cabral, Chan, & Keenan,220The fourth and fifth Millennium
Development Goals (MDGSs) aim to reduce child mdstand improve maternal health
respectively. The MDG 4 aims to reduce child (urslgears) mortality by two thirds
while MDG-5 targets two issues: reduction of maaémortality by three quarters
between 1990 and 2015 and also to ensure univasasts to reproductive health by
2015 (World Health Organization et al., 2010). Aatally, 99% of maternal deaths take
place in developing countries and more than 50%ede are contributed by sub-Saharan
Africa. The death of a mother goes beyond jusdeath and impacts her infant, family,
community and the nation as a whole because a wasrthe nurturer of the family in
many developing countries. Similarly, every yeamilion neonatal deaths occur
worldwide and again, only 1% takes place in devetbpations while the rest happens in

the developing world (Chomba et al., 2008). In gaheomplications that cause



maternal morbidity and mortality also affect themnborn infants. The majority of
neonatal mortality is secondary to similar factiat lead to maternal injury or deaths.
These include poor maternal health, insufficierieaatal care, and improper
management of the mother during labor and immegas¢natal care along with poor
hygiene and insufficient newborn care (World He@tiganization & Maternal Health
and Safe Motherhood Programme, 1996).

Eritrea is a developing country located at the N&#st of Africa and one of the
sub-Saharan countries suffering from a moderatemait mortality ratio (240/100,000
live births) (Andemichael, Haile, Kosia, & Jacol®0B®; World Health Organization et al.,
2012). Specific studies regarding the knowledge@adtice of women towards
reproductive health related issues during pregndnayn and postnatal periods and also
the relationship with fetal birth outcome are nedigable in Eritrea. Based on the theory
of life course perspective, which states that #x@th status of a woman before and
during her pregnancy can affect both her healtlditmm during/after pregnancy and her
birth outcome, this study aimed to explore the @dpctive health awareness among
women in the Eritrean community in order to idgnaihy knowledge and practice gaps
that might exist and also investigate the relatigmbetween maternal awareness and
fetal birth outcomes. Information was collecteahfrwomen of child-bearing age
regarding their birth experiences over the pat figars.

The high maternal mortality in underdeveloped coastis an indication of the
need for strategies specific to those regions (Biglh et al., 2005). Understanding the

underlying condition of the dilemma in a particudaiea, therefore, could greatly guide in



planning appropriate approaches for the desiredtisas to be implemented in this
specific area.
Aims

The purpose of this study was to explore the avem®of the reproductive health
of mothers in the Eritrean community living in t@entral Zone. Maternal and child
mortality remain a challenge in Eritrea. Studiegehshown that a woman'’s health status
during pregnancy can affect her birth outcome. &ftoge, this study also aimed to assess
relationships existing between women’s knowledge @nactice of reproductive health
and fetal birth outcomes.

Specific aims of this proposed study were to:
1. Develop questionnaire items that measure knowledgdepractice of reproductive
health among Eritrean women living in the Centrah&.
2. Assess the level of reproductive health knowleddgerirean mothers living in
the Central Zone
3. Identify common health related practices of Eritre@others during pregnancy,
birth and postnatal periods
4, Examine the association between mothers’ reprodeitiealth knowledge and
reproductive health practices among those livintheaxCentral Zone of Eritrea.
5. Investigate the variation in mothers’ reproductiealth knowledge and practices
among those living in the Central Zone of Eritrgadlemographic characteristics (age,
parity, ethnicity, occupation, religious status &uldication)
6. Investigate the association between a mother’'d tfaowledge and practices

of reproductive health and fetal birth outcomes.



Theoretical Framework
The life course perspective framework by Misra, &uwand Allston (2003) is
used in this study. The Life course perspectiveR).theory emphasizes the
preconception and interconception periods and &gsscstages in life and realms of
activities that influence maternal health (Misr&&ason, 2006). A number of the major
causes of problems in childbearing outcomes am@caged with the health of the woman
prior to pregnancy (Misra et al., 2003).
Research Questions
1. What is the level of reproductive health knowledg&ritrean mothers living in
the Central Zone?
2. What are the common practices of Eritrean mothersd pregnancy, birth and
postnatal periods?
3. Is there an association between mothers’ reprogibiealth knowledge and
reproductive health practice among those livingh Central Zone of Eritrea?
4, Is there an association between mothers’ reprogibiealth knowledge and
practices among those living in the Central ZonEritfea based on their demographic
characteristics (age, occupation, and education)?
5. What are the relationships between a mother’s kedge and practice of
reproductive health and fetal birth outcome?
Summary
This chapter presents an overview of the worldvadsblem of maternal
mortality with an emphasis on sub-Saharan Africé Bntrea. Eritrea is one of the

developing nations located in the North East of@&fwith a moderate maternal



mortality ratio. The study used a quantitative srsactional study design to examine the
existing knowledge and practice of women in theadpctive age group and associated
birth outcomes. The findings of this study are etge to add to the limited studies done
in Eritrea in regard to maternal reproductive hHekhowledge and, in turn, re-structure

practice provided by health professionals.



CHAPTER TWO: LITERATURE REVIEW
Globally, more than half a million women die evgpar due to complications of

pregnancy and childbirth and an estimated 10 milirwthers experience severe
consequences related to childbirth (UNICEF, 20B88)reat majority of maternal
mortality (99%) occurs in the developing countriege sub-Saharan Africa and Southern
Asia regions contribute the greater part, i.e.,,Q6@ and 83000 respectively (World
Health Organization et al., 2012). As women arekiecare takers of children and the
rest of the family especially in poor-resource does, their death is a huge loss to the
community as a whole. Similarly, every year, 4 moilneonatal deaths occur worldwide
and again, only 1% takes place in developed natidmie the rest occur in the
developing world (Chomba et al., 2008). Premattneéfgted disorders are among the
leading causes of neonatal deaths (Davanzo, 2B0&erm birth which is defined as
birth before 37 completed weeks is a major deteantiof neonatal morbidity having
chronic adverse consequences on their health gisMarsg, Dorer, Fleming, & Catlin,
2004). When compared to children born at term nitsfdoorn preterm have increased risk
for respiratory problems and nervous system dissriteluding sensory deficits,
cerebral palsy, and learning problems (Beck etall0Q). The authors further state that
medical conditions of the mother are among causabfs linked to preterm delivery of
infants.

Eritrea, a state in the sub-Saharan Africa, suffers a high maternal mortality

(Andemichael et al., 2009) at 240 per 100,000 kivths (World Health Organization et
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al., 2012). The number of births attended by sttihealth professionals in Eritrea is only
28% (World Health Organization, 2011f). In realitgquesting assistance from a skilled
birth attendant is not a practical matter in mangler-developed countries (Sibley & Ann
Sipe, 2004) including Eritrea. Current evidencepsufs the significance of antenatal
care and skilled attendance during birth in theictidn of maternal and infant mortality.
Even with this information, little is known aboutiftean mothers’ awareness of
reproductive health issues.

According to Kidney et al. (2009), it is possibbereduce maternal mortality by
involving the community to increase awareness thinceducation or training and
advancement of care-seeking behavior along withramipg access to care facilities.
Kidney et al. (2009) did a meta-analysis of stualegch showed the considerable benefit
of community-level interventions (included traditad birth attendant training, facilitator-
led women’s groups to promote antenatal care messtand midwives working with
community health workers) to reduce maternal deaths

According to the report by the United Nations Deypehent Program (UNDP,
2005), even though there is no official MDG outhigiaims for sexual and reproductive
health (SRH), the MDGs won’t be achieved in reseyrgor countries without paying
attention to access to SRH. According to a studglbarez, Gil, Hernandez, and Gil
(2009), maternal mortality in resource poor cowstivas associated directly with a
number of factors including low antenatal care cage, low skilled attendance at birth,
and poor adult literacy rate, which are all embdageder SRH.

The following literature provides a review of thedence on maternal mortality

worldwide and in sub-Saharan Africa, specificallydritrea. Causes and measures of
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maternal mortality, epidemiology, introduction teetMDGs, introduction to the situation
of sub-Saharan Africa and Eritrea in regard to nmalehealth and mortality, impact of
maternal death along with the role of maternal awess of reproductive health is
presented. A summary follows the review of literatu
Measures of Maternal Mortality

The causes and extent of maternal deaths shovwskseassociated with
pregnancy and birth and also the performance dftheare systems in regard to
accessibility and quality of care given (World HeaDrganization, 2004a). Estimates of
maternal mortality are valuable in that they dir@etation’s decision-making in resource
allotment, direct advocacy efforts and support stigations (Hill et al., 2006) .
Identifying the accurate number of maternal deatitsadvancement towards achieving
the fifth MDG, however, have been hindered by imp@ge information provided from
the developing nations where maternal mortalityigh (United Nations, 2010). Without
an accurate registration of maternal mortality, soeag the maternal mortality rate
precisely is challenging (World Health Organizati@f11b). The World Health
Organization (2007a) lists possible reasons foirtaecuracy of information on maternal
deaths including poor registration systems whickeasaalculating maternal mortality
erroneous. Another challenge is the fact that tegmmancy status of the mother is usually
unknown, making reporting of maternal deaths ineateu An additional challenge exists
in developing countries where there is a poor sysiedocumenting causes of death,
contributing to the inaccurate number of pregnametgted deaths and their causes. In
order to assess the trend of the MDG-5, the mdterogality ratio (MMR), is a popular

measure used to estimate maternal mortality (Sh&ag 2007). It is the measure that
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portrays the risk of death of a mother from pregyaelated causes in relation to the
number of live births (World Health Organizatio®(Za).

Other possible measures include:

Maternal Mortality Rate (MMRate)

The proportion of maternal deaths in a populatothe number of women in the
reproductive age (World Health Organization, 200Tag MMRate depicts the number
of women able to give birth in a population, in gideh to the rate of maternal mortality.
Lifetime Risk of Maternal Death

The life time risk of maternal death is defined'ta® cumulative loss of human
life due to maternal death over the female liferseti(Wilmoth, 2009)

Proportionate Mortality Ratio

The death of a pregnant woman as a proportion oeaths of women 15-49yrs
(reproductive age) in a given time (World Healtlg@nrization et al., 2012).

Late Maternal Death

The death of a woman from direct or indirect obgtetauses, more than 42 days
but less than one year after termination of pregngWorld Health Organization et al.,
2010).

Pregnancy-related Death

The death of a woman while pregnant or within 4¢sdaf termination of

pregnancy, irrespective of the cause of death (dMddalth Organization et al., 2010).
The Millennium Development Goals
In the recent past, governments at several corfeseimave strongly committed

themselves to improving maternal health (World lHe@lrganization, 2004a). Three
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Table 1: Data Sources Used by Countries in ord@aloulate Maternal Mortality
(Chandoevwit, Kasitipradith, Soranastaporn, Vacmakalkieti, & Wibulpolprasert,
2007; Hill et al., 2006; World Health Organizatienal., 2010).

Data source Definition
1 Vital registrations The registration of births asehths with causes of
death
2 Reproductive-age mortality Assesses the causes of death for women in the
studies (RAMOS) reproductive age in a specific population using

multiple sources (e.g., Family member interviews,
vital registrations, health facility records, buiria
records, traditional birth attendants, midwives)

3 Household surveys Deaths in each household in@fspgeriod prior
to the census

4 Sisterhood methods Interview of a sample of paudicts regarding the
survival of all their adult sisters

5 Verbal autopsy Interview with family or communityembers
revealing cause of death

6 Civil registration systems Routine registratiorboths and deaths

themselves to improving maternal health (World He@lrganization, 2004a). Three
decades ago, 189 nations approved the Millenniuniadetion of commitment to
meeting eight goals, which are recognized as thHkeiMiium Development Goals
(MDGs) (Ronsmans & Graham, 2006; World Health Oizgtion, 2007b). Those goals
encompass fighting extreme poverty and hunger,oripg education, promoting gender
equality, betterment of health and combating disgamking sure of environmental
sustainability and worldwide partnership for deystent (World Health Organization,
2007b, 2011c). The reduction of maternal mortaitg maintaining the health of
mothers has become the focus of interest sinclated 980s and many international
conferences have addressed it, besides the Millem&ummit in 2000 (Nations, 2000).
The 2000 Millennium Summit established the improeatof maternal health as the fifth
MDG. Maternal mortality became an outcome evaluatoml as an achievement of this

goal. As a result, MDG-5 targeted the reductiomaternal mortality ratio by three
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fourth between the years 1990 and 2015 and makimgductive health available
universally (World Health Organization et al., 2D1According to the Millennium
Summit’s decision, a nation is expected to havewarage reduction of 5.5% of maternal
mortality ratio in a year to achieve the fifth MO@iIll et al., 2007). The indicators for
measuring maternal mortality are maternal mortatjos and proportion of skilled
attendance at birth. The report by United Nati&®g) states that there are a number of
indicators for universal access to reproductivdtheacluding contraceptive prevalence
rate, teen-age birth rate, antenatal care covemag@nmet family planning needs.
Epidemiology of Maternal Mortality

Global Overview

Healthy mothers are the backbone of a society.uppart the health of a nation’s
society, it is important to maintain the healtmudthers in order to keep a healthy family
and community. Pregnancy is a state where the ma@irwomen desire to be at a
certain point in their lives. However, this nornséte might cause a significant negative
experience (MDG, 2010; World Health OrganizatiodQ£2a), which may go beyond the
affected woman'’s life to other people in the wonsdife as well. Further, the MDG
(2010) states that maternal death during delivanses the baby’s life to be shortened,
leads the rest of the family and dependents tonppaad other poor social outcomes.
Every year, 210 million women become pregnant gmtaimately 500,000 mothers die
worldwide due to pregnancy and pregnancy relateks while another 10 million
mothers suffer from consequences of complicategnanecy including fistulas and

infertility (Hogan et al., 2010; McCarthy, 2002; WebBank, 2009).
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Globally, improvements in the health indicatorsdchieving the other MDGs
have been seen, except for the maternal mortality which remained unchanged
(Donnay, 2000). The majority of maternal deathdate prevented if adequate
preventive health care were provided to women (WMdealth Organization, 2004a).
Further, Donnay (2000) states that the inadequabatses toward protecting women'’s
health and lack of empowerment of women, both atiwlare strongly embedded in
societies, are the underlying causes for the cotigthigh maternal mortality ratios. The

following map shows the six WHO regions.
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_- W HID) Piesgin of Hhay Ao i - WHO Eur oosan Fasgios - WHIOD W eaterm Facihe: Regon

Fig 1: Map of the WHO regions (World Health Orgaatian, 2011e)
Sub-Saharan Africa
The World Health Organization et al. (2010) stdbed resource poor countries
account for 99% of maternal deaths. Although théemal mortality ratio has reduced by
47% according to the most recent report in 2010, tste majority of deaths occur in
developing nations and it is estimated that 56%llahaternal deaths take place in the

sub-Saharan Africa region alone (World Health Oizgtion et al., 2012). In the year
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2008, the global maternal mortality rate was 26&lle per 100,000 (World Health
Organization et al., 2010). Of this, three fiftregpened in the sub-Saharan area, having
the highest maternal death rate at 640 per 10000®0irths.

According to the MDG report (2010), many Africaruotries have managed to
show improvements in meeting almost all MDGs, destie challenges the continent is
facing. However, this is not true for MDG-5 (Faleon2010). Sub-Saharan Africa
remains a region with extremely high maternal nditbiand mortality (Rogo, Oucho, &
Mwalali, 2006). In sub-Saharan Africa, a woman&krof dying from pregnancy related
causes throughout her life time is 1 in 31 (Workebkh Organization et al., 2010).

The reduction in maternal mortality in the sub-Sahaegion was only 0.1% per
year between 1990 and 2005, far from the expeoteldiction of 5.5% globally (World
Health Organization, 2007a; World Health Organma® Department of Reproductive
Health and Research, 2008), and studies showtisategion will not meet the MDG-5
(De Allegri et al., 2011; Waage et al., 2010; Wddealth Organization, 2007a). Even
though no other region has achieved this goal déagtsia has had a maternal mortality
reduction of 4.2% (World Health Organization, 2007ssessments done in Tunisia, Sri
Lanka, India (the state of Kerala), Cuba, China BRassia show that maternal mortality
ratios were significantly reduced because of thawdative effect of equal education for
all, universal access to primary health care, adegprenatal/postnatal nutrition, access
to family planning services, skilled attendancetaldbirth, access to quality care in case
of complications, and the introduction of policevocating for better women’s
socioeconomic status (Donnay, 2000; World Healtha@ization, 2009). In contrast,

between 1990 and 2005, the maternal mortality ;rSaharan Africa rose from 212,000
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to 270,000 (World Health Organization, 2007a) asded with an increase in the birth
rate of the continent from 23 million to 30 millioAs a result, there has been only
minimal reduction in the maternal mortality in tihegion.

The majority of maternal deaths (about 60%) takegduring childbirth or
immediately after birth, about half of them occogin the first 24 hours (Rogo et al.,
2006). According to the WHO (2007a), one of the soees to reduce maternal deaths is
the availability of adequate and efficient pregneacd delivery care. Skilled birth
attendance is increasing globally except in theonitgtjof South Asia and sub-Saharan
African regions. Even if the percentage of skil&tendance in low and middle income
countries increased from 47% in 1990 to 61% in 2@06 still far behind the expected
80% by 2005, 85% by 2010 and 90% by 2015 (WorlditH&arganization, 2011d).
Despite supporting evidence both from developetisome developing countries, only a
small number of skilled professionals are presetfrica and less than half of pregnant
women receive skilled care (World Health Organ@mati2004b, 2007a, 2007b). Sixty per
cent of the pregnant women in Eastern and Soutiitae do not receive skilled
attendance during childbirth and there was nor@emlence of skilled care between
1995 and 2005 (UNICEF, 2008). The percentage altin@rofessional assisted
deliveries in the sub-Saharan Africa showed ontyirgor increase between the years
1990 (42%) and 2008 (46%) (Kinney et al., 2010he Teport from UNICEF (2008)
states that this region contributes a fifth ofwegld’s maternal mortality and has the
second highest maternal mortality ratio amongegions.

Another important risk factor for complications ohg pregnancy is adolescent

pregnancy, a common occurrence in Africa (UNICEF)®). Sub-Saharan Africa has the
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highest teen-age pregnancy rate at 123/1000 (UNJQE&E2). In addition to being
biologically immature, teenagers are also at isgdaisk for poor access to both service
and information regarding pregnancy and birth. Wlwemen begin to have children as
adolescents, they tend to have a greater numbsdnildfen, increasing their life time risk.
Life time risk is higher among those populationghwiigher maternal death ratios and
total fertility rates. Therefore, where there igthfertility, the risk of maternal mortality

is multiplied (UNICEF, 2008). The high levels oftiéty in the sub-Saharan Africa
region, a total fertility rate of 5.0, contributethe high lifetime risk of death (UNICEF,
2008). The following chart shows the distributidmmaternal mortality among Asia, sub-

Saharan Africa and the rest of the world.

Maternal Mortality Distribution

Sub-Saharan
Africa
50%

Fig 2: Regional distribution of maternal death 603 (Kinney et al., 2010)
The WHO (2009) report states that it is not onlpartant that health care
services be available for women during pregnanclyduildbirth but also those should be
provided in a way that are culturally appropriaiethe community and, at the same time,
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need to be responsive to the needs of those wohhenCenter for Communicable
Diseases and Prevention (CDC) (National CenteHealth Statistics, 2001) emphasizes
the importance of increased awareness to healiteckissues which are specifically
designed for a community as it has a significalg no attaining the desired objective.
Maternal awareness involves modifying the capabdftwomen in planning as to the
number of children and timing of birth and is evided to have reduced the health risks
associated with pregnancy and childbirth (World IB&009). Previous studies have
shown that health literacy is a good predictoredlth awareness (LeVine, LeVine,
Rowe, & Schnell-Anzola, 2004; Lindau et al., 200®3cording to the Agency for
Healthcare Research and Quality (AHRQ)(2011), hda#racy is defined as, “ the
degree to which individuals can obtain, procesd,arderstand the basic health
information and services they need to make appatgphealth decisions.”
Eritrea

Eritrea is a young nation at the North East of édriwith an area of 122,000
square kilometers. It was a northern part of Etlaamtil its independence in 1991.
Eritrea has a border with Ethiopia in the soutid&uin the west and northwest, and
Djibouti in the southeast. The Red Sea is at tlsé @ad north east coasts. The population
of Eritrea is approximately 3.5 million. Administreely, the nation is divided into 6
zones (regions), 58 sub-zones, 704 administrate@saand 2,580 villages (Sharan,
Ahmed, & Naimoli, 2010). This study is conductedhe Central Zone which includes
the capital city of the country, Asmara. This regise a part of the highlands of Eritrea
and mainly populated by the Tigrigna ethnic groupalv is the largest ethnic group in

terms of population size.
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Fig 3: Map of Eritrea and location of the studyaafesmara (GADM, 2011)

Eritrea has a four-hierarchy health care systenit(i&lo & Lindmark, 2002). At
the primary level, there are “health stations”, ifacilities run by a nurse (3 years
training) and 3-4 health care aides (18 monthsitrg). The care provided in those
institutions includes mainly treatment of commdndabkses and prevention (including
vaccinations and antenatal care). Uncomplicatatidare also managed at this level. At
the secondary level are “health centers” whichraneby a nurse or a midwife (3 years
training as a nurse and additional 1 year traimngidwifery) and provide assisted
vaginal births as well as manual exploration anettage of the uterus. At the third
level, “regional hospitals” are located in eachired nation’s regions. Here, life-saving
procedures including cesarean sections are dong alith blood transfusions whenever

needed. The highest level center, the “referraptial” is located in the capital Asmara
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and provides consultation services along with hagdiomplicated obstetric cases
referred from the regional hospitals. The MinigifyHealth (MoH) is the main health
care provider in the nation, with a few private &fdristian health care services. Eleven
hospitals out of the 18 available provide cesassmtion services (Sharan et al., 2010).
In Eritrea, the majority of health care servicesam-tertiary health facilities were free of
any charge until 1996, when a nominal fee was thiced to cover about 20% of the
health care expenditure.

In a study done to determine the maternal mortédirgl in Eritrea, Ghebrehiwet
and Morrow (2006) collected data by first identifyiall deaths in females in 42 selected
communities which represented the population aed Heparated maternal deaths
through verbal autopsy. They used Reproductive-Mgdality Studies (RAMOS) as a
methodology to estimate maternal deaths. The asitis®d the 2002 data to estimate the
ratio of maternal death, which was 752 per 100)8@0births. Maternal deaths decreased
to 450 in 2005 (World Health Organization, 2002y to 280 in 2008 (World Health
Organization et al., 2010), and to 240 in 2010 (M/étealth Organization et al., 2012).
In addition, the WHO et al. (2012) reported anreated reduction of the maternal
mortality rate in Eritrea by 73% between 1990 a@d8i® Further, the lifetime risk of
maternal death was estimated to be 1 in 86 (WodadltH Organization et al., 2012).

Human resources in the maternity field in Eritrea.

Only seventeen obstetricians/gynecologists semavtiole nation. Those
specialists work at the regional and referral hadgpi According to the WHO (2008a)
report, a universally accepted standard for mininiwman resources for health (HRH)

density doesn’t exist for any country or regioneM/HO (2006) states that when a
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nation has a density of physicians, nurses and mebahat is less than 2.28 per 1000
population, that nation fails to achieve the taege80% coverage rate for skilled birth
attendance and child immunization.

The above estimates in Table 2 indicate the nummbleealth professionals who
are currently working under the health care systéthat nation (World Health
Organization, 2010). Overall, the WHO African Regise populated with the least
number of health professionals while European natltave the highest densities. The
report further shows that higher nurse/midwife desare found in the more-developed
parts of the world.

Causes of Maternal Mortality

According to a UNFPA report (UNFPA, 2003), thestidelay’ responsible for
leading to maternal health problems occurs at ittewvs home when the decision to
seek professional health care is delayed mostlytaliseck of knowledge. Many
complications of pregnancy begin before pregnanegma woman lacks affordable
access to primary care which might include famignping and other reproductive health
services (Bingham, Strauss, & Coeytaux, 2011). Maltedeath can result from either
direct, indirect or incidental causes (Homer, ClatagMcDonnell, Peek, & Sullivan,
2009). Direct causes, contributing to about 80%nafernal deaths, are secondary to
obstetric complications including hemorrhage andrapsia. Indirect causes are due to a
pre-existing maternal health condition which mighave been exacerbated by the
pregnancy, such as chronic hypertension. Incideatases refer to maternal deaths

which are accidental and unrelated to the pregné®legh & Say, 2007).
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Table 2: Number and density of Health Professiomatkesignated countries (World Health Organizatkii0)

Country  Physicians Nurses/ Dentists Pharmacists Public Health Workers
Midwifes
N D* N D* N D* N D* N D*
Eritrea 215 1 2,505 6 16 <0.5 107 <0.5 88 <0.5
Ethiopia 1,806 <0.5 19,158 2 93 <0.5 1,201 <0.5 1,109 <0.5
India 643,520 6 1,372,059 6 55,344 1 592,577 6 - -
UK 126,126 21 37,200 6 25914 - - - -

USA 793,648 27 2,927,000 98 463,663 16 249,642 9 - -

NB: N= number, D= density, *Density is calculatezt 10,000 populations
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In Africa, Falconer (2010) reports that the fivejonaauses of maternal death are
hemorrhage (34%), sepsis (10%), hypertension (8®sfructed labor (4%), and
complications of abortion (4%). Khan, Wojdyla, S&ylmezoglu, and Look (2006)
support this finding, writing that hemorrhage ap@ss are the major causes of maternal
death both in Africa and Asia, followed by Latin &nca.

Postpartum Hemorrhage

Postpartum hemorrhage is also known as obstetmoirbage and is the major
cause of maternal death globally. It is definethasexcessive loss of blood via the
vagina after the delivery of the baby and up tadgs postpartum (Ajenifuja, Adepiti, &
Ogunniyi, 2010). Postpartum hemorrhage can takéfthef a healthy woman in less
than 2 hours if no intervention takes place, makirige fastest cause of maternal death.
Sepsis

‘Puerperal sepsis’ is defined by the ICD-10 asefaperature rise above 380
(100.4F) maintained over 24 hours or recurring duringghegod from the end of the
first to the end of the 10day after childbirth or abortion” (Van Dillen, ZwaSchutte, &
Van Roosmalen, 2010). More specifically, the WHG@ s puerperal sepsis as
“infection of the genital tract occurring at angng between the onset of rupture of
membranes or labor and the"%day postpartum in which fever and one or morédef t
following are present: pelvic pain, abnormal vagoiacharge, abnormal smell/foul odor
of discharge and delay in the rate of reductiothefsize of the uterus” (Van Dillen et al.,
2010). Puerperal sepsssthe second most important cause of maternalaimyrtvhich
could be greatly reduced using aseptic technigndgtaough early identification and
well-timed management of symptomatic postnatal wame
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Hypertensive Disorders

Hypertensive disorders in pregnancy include pratang chronic hypertension
and eclampsia, hypertension with hyper-reflexiatginuria, edema and seizures.
Eclampsia starts as pre-eclampsia which is a comgpartensive disorder that is
diagnosed during pregnancy. Three delays are msfide for maternal death from pre-
eclampsia: delays in triage, transport and treatmecurring at the community, primary
health center, and hospitals respectively (FirandBvi, Merialdi, & Von Dadelszen,
2011). Low and middle income countries are chakehigy the lack of sufficient health
workers to diagnose and treat hypertensive dissridgoregnancy. Thirty-six of the 58
nations facing acute health worker shortages anedan sub-Saharan Africa (Ahmed,
Hossain, RajaChowdhury, & Bhuiya, 2011; Save thiédgdn, 2010).
Obstructed Labor

Labor is obstructed when there is a failure to pgeg due to mechanical
problems. A mismatch between the presenting patefetus and the mother’s pelvis
may lead to short and long term disability or edeath (Neilson, Lavender, Quenby, &
Wray, 2003). Ruptured uterus or puerperal infectiat results from obstructed labor
can lead to maternal death or result in postpattamorrhage and infection that
contribute considerably to maternal morbidity (Neil et al., 2003).
Complications of Abortion

Unsafe abortion as a result of unprotected sex grteemnagers is a major cause
of maternal death in the African region (Rogo et2006). The WHO defines unsafe
abortion as the procedure of terminating an unoeempregnancy either by individuals
lacking the necessary skills or in an environmbat tloes not conform to minimum
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medical standards or both (1992). Worldwide, friw@ éstimated 42 million pregnancies
ending in induced abortion every year, about 20ionilare estimated to be unsafe
(Haddad & Nour, 2009).

Hemorrhage, sepsis and eclampsia contribute tom#jerity of maternal deaths in
Africa because some cases of abortion or obstruabexd eventually end in sepsis or
hemorrhage (Rogo et al., 2006).

Khan et al. (2006) compared some causes of matéeadh in Africa with other
regions and found that hypertensive disorders ame@ mommon causes of death in the
Caribbean contributing to 25.7% of maternal dedthikywed by the developed countries
at 16.1%, while causing 9.1 % of deaths in Afriod Asia. In addition, hypertensive
disorders contributed to 25.7% of maternal deathsatin America, followed by 12% of
deaths due to abortion in the same region. Aboctamntributes up to 30% of deaths in
some countries located in the sub-Saharan regidéritrea, the top five causes of
maternal mortality were pre-eclampsia/eclampsimpaations of abortion, postpartum
sepsis, postpartum hemorrhage, anemia and obstfpicidnged labor (Ghebrehiwet et
al., 2009). Overall, the top five causes of matedeaths are, more or less, the same
globally.

Impact of Maternal Mortality

The death of a mother implies the death of the moaker, technically defined as
the nurturer and also the major producer of thalfaforld Health Organization et al.,
1992). In many cases, maternal death usually leatie death of the child as well, as the
health of the mother is a contributing factor tomatal survival (Lawn, Cousens, &
Zupan, 2005). A woman’s death, whether she is denair not, characterizes a major
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loss both to the family and the community, as tte@lpctive human resource of a nation
is affected due to loss of the working power arsiiits in both economic and social
suffering (Nanda, Switlick, & Lule, 2005; World Hih Organization et al., 1992).
Globally, for each woman who dies from pregnanay wetated complications, about 20
more suffer due to consequences of childbirth (UBFC2008). When a woman survives
pregnancy and childbirth but suffers from complimas, the woman’s energy is
exhausted and therefore her earning capacity reldhe®ing a negative effect on the
entire family (Nanda et al., 2005).
Strategies to Reduce Maternal Mortality

The strategies to improve maternal health and eeduartality are specific to the
causes of maternal health problems and vary gréathy place to place (Campbell &
Graham, 2006). The absence of the desired progressds reducing maternal death
indicates the urgency of the matter and the needfforts to be intensified and
implemented immediately and continue through arsd @15 (Obaid, 2007). Access to
adequate reproductive health care in the antenati@natal and postnatal periods
significantly reduces maternal mortality insteadrging to lessen risk once the damage
is done (Goodrum, 2001). As more than half of atennal deaths occur at birth and the
first 24 hours after birth, it is important that thers receive skilled care specifically
during those critical times (Campbell & Graham, @0RBogo et al., 2006; World Health
Organization, 2007a). In addition, the report byad(2007) states that family planning
services could reduce mortality by one third antleskattendance at birth, when
accompanied by emergency obstetric care servicaslmyuch as three quarters of
maternal deaths. Areas with an insufficient nundfeskilled attendances at birth,
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inadequate use of family planning methods and peatth systems are the ones
suffering from the greatest number of maternal alivyt(World Health Organization et
al., 2010). As an example, the percentage of wonserg contraceptives in Eastern Asia
is 86 compared to 22 in the sub-Saharan AfricakBiGSandall, 2010).

Maternal wellbeing is one of the main concernshef\¥orld Health Organization
(WHO) and through its department of Making Pregryd®afer, it serves by supporting
evidence-based data both at the practice settidgpalicy levels, the underpinning
guidance being on provision of proficient, helpdnid culturally acceptable services
(World Health Organization, 2011b). The UNICEF i®#ner organization focusing on
changing the increased number of high maternahddat making the health of mothers
a priority worldwide (Obaid, 2007). This will reqgeipolitical support, policy reform, and
incorporation of reproductive health in developmemigrams. The second focus is in
bringing stakeholders together at national levgétber to raise financial support for
local health plans to provide integrated and qualitre. Education and participation of
the community are the third focus of UNICEF’s visior upcoming efforts in maternal
health. It is emphasized that supporting materaalth be a part of the continuing care
provided to women of all ages.

Meeting the MDG-5 requires extensive joint ventamgong organizations as well
as political and economic commitments for contiguafforts to improve current health
care systems. Among the suggested services to v@pnaternal health are promoting
the rights of women, use of family planning, ensgrskilled attendance during delivery
through training of service providers to make skilservice available to all women and
also access to quality emergency obstetric camth&uthe World Health Organization
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(2004c) report states that the majority of matemaitality is preventable by affordable
and effective methods even when resources areeliimitccording to Belizan, Buekens,
Althabe, and Bergel (2006), affordable intervergitimat can be used at all health care
levels in the developing nations are needed anéfiire, researchers and health
professional from those countries who are famiéh the situation and culture need to
search for strategies that work best in their dfmeareas.

Skilled Care During Birth

Globally, an estimated four in ten of all childbstare not attended by skilled
health professionals (UNICEF, 2008); Sub-Saharait&find south Asia having the
lowest levels of skilled birth attendance and, eguently have the highest maternal
mortality rate. The report further states that othy5% of women get professional
assistance during childbirth in the African regasa whole. Among the less developed
regions of the world, the number of skilled work@tsectors, nurses, midwives and other
trained personnel) account for 33.7% of skilledf@ssionals for the Eastern Africa
region followed by Western Africa (41.2%) and seaémtral Asia (46.9%). This
indicates the east African region to have the Iayegulation of skilled professionals
worldwide (UNICEF, 2008).

The world health statistics report shows that s#libirth attendance in the nation
is only 28% (World Health Organization, 2010). Natly, birth assisted by a skilled
attendant reduces the risk of mortality associatéld pregnancy and childbirth (World
Health Organization, 2008a). The care providedliliesl health personnel is extremely

important especially when complications occur.
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Role of the traditional birth attendant (TBA).

The majority of traditional midwives are mothersiriselves and a member of the
same community as those who receive their ser¢\tlesld Health Organization et al.,
1992). Most TBAs are uneducated but are highlyeetga by the community. According
to the World Health Organization et al. (1992)carntain cultures, every family has its
own TBA and anyone from outside the family isn’t@pted to give delivery services. In
other cultures, the popularity of a certain TBA htigo beyond her community and she
might be asked to provide service in nearby distas well. Further, the report states that
the function of the TBAs varies from place to plaitem bathing and massaging to
domestic chores and care provision even after,birtile the main role is delivering the
baby. Traditional birth attendants typically getitireputation through word- of-mouth.

Being a TBA includes giving advice to the motheridg pregnancy. Traditional
birth attendants also act like traditional healarsome communities, giving advice on
how to handle abortions, infertility or even penfong procedures like circumcision
(World Health Organization et al., 1992). PaymdntBAs differs from place to place
and could be in-kind or cash or a privileged posiin the community.

Similar to other low-resource countries, the mayooi traditional birth attendants
in Eritrea are elderly mothers living in the sansencunity. Traditional birth attendants
are highly respected by the Eritrean community tied service is not limited to the
rural areas but also in the towns and the capstalell. Mothers in Eritrea are known to
have regular antenatal follow up care at a healthify but then deliver at home with the
help of these traditional midwives. Traditionaltbiattendants are responsible for the
majority (72%) of childbirths in Eritrea (World Hiéla Organization, 2010).
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The study done by Ghebrehiwet and Morrow asse$sekintowledge and practice
of traditional birth attendants along with trairtegditional birth attendants and the
support and supervision they receive from the rriyisf health (Ghebrehiwet &

Morrow, 2010). Information was collected regardihg traditional birth attendants’
practice pertaining to cord care, use of herbsitrg and skills maintenance, knowledge
about obstetric complications and advice providedhbthers. Their study showed that
42% of traditional birth attendants did not userappate or sterile equipment. Also the
majority of participants did not recall signs aythptoms of complications during
pregnancy or birth. More than half (54%) of thetjggrants had not received any
supervisory support six months prior to the study.

Antenatal (prenatal) Care

The antenatal period is the best time to providenem with the necessary health
related information or even interventions if needduch promote their health and
survival along with their infants (UNICEF, 2008)n#&natal care is defined as the care
that a woman receives during childbearing that$elgsure healthy outcomes for women
and their infants (WHO & UNICEF, 2003). The Unit&dtions Children’s Fund
(UNICEF), United Nations Population Fund (UNFPA)dahe WHO (UNICEF, 2008)
recommend a minimum of four prenatal visits to jevbasic services including
infection screening, nutritional supplement prammsand monitoring for pregnancy and
related complications. Although the quality of #r@enatal care is not stated, the
UNICEF report (2008) further states that approxehab0% of women worldwide

receive four antenatal visits, compared with or2¢adin the sub-Saharan Africa. The
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Eritrean demographic health survey (EDHS) repdrds the national ANC care was at
70.1% in the year 2002 in Eritrea (NSEO & ORC-Ma@@03).
Family Planning

Family planning assists families in preserving madeand child health, prevents
unwanted pregnancies and reduces women’s expasthre tomplications of childbirth
and abortion (United Nations, 1995). It also offemmen more time to care for their
children and themselves. Education resources reele available regarding
contraception methods for both men and women (SH9Q0). It should also be noted
that family planning cannot help reduce risk asstec with pregnancy and delivery once
a woman is pregnant and is strictly a prior-to-pi@ty strategy.
Postpartum Care

Mothers and their babies need to be cared for kflontime of birth, but also
throughout the postpartum period, which extends tivt 42 day after delivery, a
period which, unfortunately, is ignored by many (GREF, 2008). The report
additionally states that cultural or traditionaagtices might hinder women from seeking
care during this period. In the Eritrean commurfity,example, after a woman gives
birth, her post-partum care could include two merghbed rest in order for her body to
heal. During this time, even if she encounters darafions, the community will use
home remedies before they seek professional hefickdnewborn is treated in the same
manner. Considering that the majority of birthsetgkace at home, it is definitely
important for the health care system to work witlditional birth attendants who

supervise the mother and the baby closely.
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Theoretical Framework

The theory of life course perspective (LCP) by Mist al. (2003) was used in this
study. This framework recognizes that outcome efjpancy is affected by social,
psychological, behavioral, environmental and biaabforces. The authors state that the
strongest influences on the health of a woman blegfiare she becomes pregnant. For
instance, adequate nutrition needs to be a maigstg before pregnancy occurs for
certain nutrients to be available sufficiently metbody. In cases of infection, infectious
organisms need to be treated long before pregifansyccessful prevention of poor
outcomes. The period before and during pregnankgosvn to have a significant impact
(Public Health Service Expert Panel on the Coméirenatal Care, 1989). Little
attention has been given to pre-pregnancy heatthtdras not received its proper place
in the perspective of the health of women acrosdifeéime (Misra et al., 2003).
Preconception care includes ways that are usexilore and amend biomedical, social,
and behavioral health risks to the health of wonhémth), outcome of pregnancy and the
postpartum period which need to be addressed fariconception or early during
pregnancy for a better outcome through preventimhraanagement (Johnson et al.,
2006).

Summary

Improving both maternal and child health are amitvegeight goals of the MDGs
and its progress towards improving maternal healthreducing mortality is specifically
lagging behind. Maternal mortality has been redunetkss than 1% worldwide while
the desired target is a decrease by 5.5% per anflisichapter presented an overview
of the global, sub-Saharan, and Eritrean materoalality problems, an introduction to
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the MDGs, a brief discussion of the causes of matenortality in developing countries
and impact of maternal death. The theoretical fnaank of LCP which emphasizes the

health of a woman before and during pregnancy mpéct on birth outcome was used in

this study.
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CHAPTER THREE: METHODS

Introduction
This chapter describes the methods that were ustiki study. This is a
guantitative cross-sectional study of women inr@oductive age group of 18-49yrs in
the Eritrean community. Data were collected vidadministered survey. Depending on
the educational status of participants, two reseassistants were involved in
administering the survey questionnaires.
Study Design and Setting
This is an exploratory-quantitative, cross-secti@tady. The study took place in
the Central Zone of Eritrea. This specific zone s@lected out of the 6 zones in the
nation because of the convenience to recruit ppants. The Central Zone covers 500
mi? area with an estimated population of 671,941 (Wetkalth Organization, 2008b).
Participants and Sample
Two-hundred-and-one women in the reproductive agem(18-49yrs) were
recruited in this study. Those women also fulfilted inclusion criteria of having been
pregnant or given birth in the past 5 years ancetstdod Tigrigna (i.e., were able to
speak with or without the ability to write). Thengple size estimate (200 participants)
was based on an alpha of .05, power of .80, andogteqh an effect size of r=.20. Two
research assistants were involved to recruit ppaints, distribute questionnaires, and
collect them after they were completed. Researsistasits approached participants

during the frequent gatherings for coffee ceremothat are culturally done in the open
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air among women living in close neighborhoods awuitment flyers were also
distributed among those women.
Instrument

An investigator-designed questionnaire preparedisgally for this group and
community was distributed to women of reproductige group living in the Central
Zone in Eritrea. According to World Health Orgartiaa (2008a), a knowledge and
practice questionnaire is used to represent afepstudy population as to what is known
and what is actually practiced in relation to ac#jpearea of interest. This study used a
guestionnaire developed in the major local langyéaggrigna’) and designed to
specifically assess the level of reproductive Inelaftowledge and practice of women in
the reproductive age living in the Central ZoneisTdurvey questionnaire (see appendix
A) had four sections: i.e., socio-demographic statnowledge questions on
reproductive health, questions on reproductivethgahctices, and questions on birth
outcome/s within the past five years prior to $usvey. The socio-demographic data
included information regarding mothers’ age, ethlipj@ducational status, and marital
status. Responses to questions under the knowssahgjen were scored as'l’ for
desirable (health promoting) answer or‘0’ for uricdse (non-health promoting) answer.
On the practice questions, mothers were aske@yf plerform a certain reproductive
health practice and responses were scored ‘1’dsireld (health promoting) practice and
‘0’ for undesired (non-health promoting) practi@ée last section included information

on birth outcome/s of pregnancyl/ies within the piastyears.
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Procedure

Research Assistants

Two research assistants were involved in parti¢gipagruitment, questionnaire
distribution and data collection at the conventene and place for participants. The
primary investigator (Pl) made the decision to iredhem in the study after several e-
mail communications and phone conversations tloedt péace at the beginning of the
study process. The research assistants were selmtause of their preferred status in
academia (college level), desired communicatioltsskand were from the same region as
the participants. The research assistants wera ginerientation through a conference
call regarding the study and expectations fromigpgnts. In addition, the orientation
included inclusion criteria, tips on how to appro@and recruit participants, the voluntary
nature of participation, and regarding the neecbtafirm the completeness of
guestionnaires while collecting them back from iggraints (see Appendix C).
Ethical Review

Approval from the Institutional Review Board (IRBf the University of South
Florida (USF) was obtained before commencemertestudy (see Appendix E). The
two research assistants were involved in partid¢ipaeruitment and questionnaire
distribution/data collection and had credentialeehtselves with the Collaborative
Institutional Training (CITI) Basic Course in thed®ection of Human Research Subjects,
as per the regulation of the USF. They also werergan orientation through a
conference call regarding the study and expectafimm participants. Informed consent
was obtained from all participants after briefihgr on the purpose of the study prior to
taking the survey.
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Questionnaire Administration

The questionnaire was drafted in Tigrigna and tin@nslated in to English for
approval by experts in the field of maternal/chihlth from the dissertation committee
members. Before doing the actual data collectiom questionnaire was tested on twenty
participants for the purpose of identifying and miyaidg questions that appeared unclear.
After confirming all questions were clearly undemd by these participants, they were
sent to research assistants via e-mail and wemngegriThe two research assistants
recruited were responsible for participant recremitrand also distributing and collecting
guestionnaires from participants. The researclst@sgs also assisted those participants
who were unable to read and/or write by readingjnestions and documenting their
responses. Completed questionnaires were mailéadpzally via DHL to the principal
investigator. Data collected were kept confidential
Analysis

Data analysis was done using SPSS package. Thalloyeal of analysis was to
assess Eritrean women’s awareness of reproducaighibased on their responses to the
knowledge and practice questions and determineeattonship existing between
awareness and fetal pregnancy outcomes. Aim 1 yascass of developing the
guestionnaire by using literature, related questines and personal experience. Aims 2
through 6 involved data analysis. More specificaiese analyses addressed the
following aims:

Aim #2: Assess the level of reproductive healthwdealge of Eritrean women

living in the Central Zone of Eritrea.
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This aim was addressed by calculating descriptiatssics for relevant variables
studied.

Aim #3: Identify common health practices of Eritne@omen during pregnancy,
birth and postnatal periods.

This aim was addressed by calculating frequenciesefevant variables studied.

Aim #4: Examine the association between matermpbiuctive health
knowledge and reproductive health practices amaitgeBn women.

This aim was addressed by calculating the coreidietween the two variables
to determine the strength and direction of thetieahip (if any).

Aim #5: Investigate the variation in maternal rephirotive health knowledge and
practices among Eritrean women by demographic ctesatics (age, occupation, and
education).

This aim was addressed by using Chi-square testedacategorical variables
(i.e., educational status, occupational status, mwadital status). For the continuous
variables, i.e., age, age at first birth, numbgpregnancies and number of births,
Analysis of Variance (ANOVA) was used to calculatey existing variations.

Aim #6: Investigate the association between a mtgtevel of knowledge and
practice of reproductive health and fetal birthcomes.

Logistic regression was done to predict the categbfetal birth outcome
(maturity status) from mothers’ scores on knowledge practice variables. For those
mothers who had successful deliveries, linear s=ypa analysis was used to predict

differences in birth weight from knowledge/practgmores.
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Summary

This chapter discussed the methodology of the stigdign. Women of
reproductive age (18-49 years) who have been pnegmal/or gave birth in the past 5
years who live in the central part of the natiomen@pproached. A total of 201 women
were involved in this study. Two research assistamre involved in distributing and
collecting questionnaires from participants ang/thlso provided assistance to those
who were not able to read/write by reading the goles and documenting it for them.
The questionnaire included four sections: i.e.jisdemographic information,
knowledge of reproductive health in women and alsxtices among those women in
order to prevent or treat reproductive health isslie last part of the questionnaire
included questions on fetal birth outcome in thst fi@e years. Institutional review board
(IRB) approval was obtained prior to data collectiData were later analyzed using

SPSS package.
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CHAPTER FOUR: RESULTS
This chapter summarizes the study findings aftanering the reproductive

health knowledge and practice of mothers of repctde age group living in the Central
Zone of Eritrea. The study results include desmmpbf socio-demographic
characteristics of the participants, summary ofvkedge and practice scores (minimum,
maximum, mean and standard deviation), associakietygeen socio-demographic
characteristics and knowledge/practice items, amghct of socio-demographic
characteristics and knowledge/practice scores tahlbegth outcomes. The study results
are presented by each of the research aims.
Sample

Two-hundred-and-one eligible participants agreepaigicipate and were
included in the study. Participants completed aestigator-developed demographics,
knowledge, and practice questionnaire. Six pauitip had a missing value of one of our
main outcome, birth weight, and were excluded ftbefinal analysis. All participants
were recruited from the Central Zone of the countryhe city of Asmara. Knowledge
and practice questions were scored by countingainger of health promoting
(desirable) and non-health promoting (undesiradtsers provided by each participant.

The demographic assessment of the study partiggamsisted of age, age at
first marriage, age of first birth, religion, malistatus, ethnicity, education and

employment. The distribution by frequency and petage of those women is presented
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in Table 3. The majority of the participants wetiStians (87.1%) from the Tigrigna
ethnic group (86.6%). Married women represente@%6.

Table 3: Demographic Characteristics of the Stuaipde; frequency and percentage

Demographics Frequency Percentage
(N) (%)

Age at first marriage

<20 yrs 66 32.8

>20 yrs 135 67.2
Age at first birth

<20yrs 42 20.9

20-34yrs 151 75.1

>35yrs 7 3.5
Religion

Christian 175 87.1

Other 25 12.4
Marital status

Married 174 86.6

Single 22 20.9
Ethnicity

Tigrigna 174 86.6

Other 27 13.5
Education

None 12 6

Elementary/High school 162 80.7

Some college/College 27 13.5
Employment status

Employed 53 26.4

Unemployed 140 69.7

Table 4 displays the demographic characteristib®fstudy sample as continuous
variables. The mean age of participants was 30e24sySD 6.8). Mean age at first
marriage and first birth were 21.99 and 23.23 retypaly. About 36% of the participants
had a single live birth. One hundred participad& &%) had had 2-5 live births, while 28
(14%) mothers had six or more.

Birth outcomes by fetal maturity, birth weight, amgtcome are summarized in

Table 5. For the purpose of uniformity and compéitgtof findings, the most recent
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Table 4: Means and SDs of Demographic Charactesisfithe Study Sample

Variable N Minimum Maximum Mean SD
Current Age 200 18 47 30.24 6.80
Age at ' marriage 201 14 38 21.99 4.92
Age at f' birth 200 14 39 23.23 4.89
Pregnancy count 200 1 10 3.29 2.36
Live birth count 200 1 10 3.00 2.19

birth outcome is reported. The majority of recemgmancies in the study sample resulted
in live birth.

Table 5: Frequency and Percentage of Birth Outcdarables

Variable Frequency Percentage
Maturity status
Preterm 14 7
Full term 163 81.1
Birth weight
Low weight 37 18.4
Normal 158 78.6
Outcome
Abortion 1 0.5
Still birth 3 1.5
Live birth 193 96

A majority (78.6%) of the babies had normal birteight, i.e., 2500gms or above
(World Health Organization, 2011a). The lowest wWeigmong this group was 2500gms
and highest was 4500gmd 8132gmsSD 0.42). Among the low birth weight, 21000gms
was the lowest weight and 2400 the high®st1035gmsSD 0.41). Mean birth weight
was 1935gms among low birth weight and 3100gms gmonmal weight babies.

In summary, the study sample included two-hundrett@e women aged 18-
49yrs, married, mainly from the Tigrigna ethnic gpdiving in the Central Zone of
Eritrea. The majority were unemployed and had etgarg or high school education.

Most pregnancies resulted in full term babies wibthmal birth weight.
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Research Aim 1: Development of a Knowledge and Prace Questionnaire

The questionnaire was developed by reviewing teealiure on aspects of
maternal child health, other questionnaires usesihnilar published studies, and from the
personal experience of the investigator. Experteeénmaternal child health field then
modified and approved the questionnaire. The quséiire had four parts including:
socio-demographic information, questions on knogtedf reproductive health,
guestions on practice of reproductive health, amestijons on fetal birth outcomes. Major
domains of maternal child health area includingifaplanning methods, sexually
transmitted illnesses, danger signs of pregnandybath were covered in the
guestionnaire. Knowledge and practice questiona(ith4 respectively) were scored by
counting the number of desirable/undesirable arswevided by each participant.
Research Aim 2: Assess the Level of Reproductive Bléh Knowledge of
Participants

The second aim of the study was to assess thektutalledge and practice scores
for the participants which represent the reprosiectige women’s awareness of
reproductive health in the Central Zone. Mean stuigtn was used to replace missing
values for both variables. The minimum knowledgereavas 3.23 and highest was 14
(M 10.50;3D 2.00). In the practice sub-scale, minimum scors Wvand maximum 4
3.11;9D 0.84).
Research Aim 3: Describe Reproductive Health RelateKnowledge and Practices of
Participants

The third aim of the study was to describe freqiemof desirable answers
provided for the knowledge sub-scale (Table 6)faaguencies of answers provided for
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the practice sub-scale (Table 7). Out of the 7a@pctive health practice questions, only
less than 25 participants responded to three spegiéstions (i.e., if the participant had
severe headache, leg swelling, and/or bleedingngumer pregnancy in the past five
years), and therefore, only 4 practice questiongweluded in analysis. Generally,
participants provided desirable answers for theAtedge questions except for two items
(knowledge of conception time in relation to meunatrcycle and identification of the
time when birth anomalies most likely occur).

The majority of the participants provided desiradntswers regarding their
reproductive health practices during their mosene@regnancies except for physical
activity during pregnancy, where the majority rasged by stating that they did not have
appropriate physical activity during their mosteetpregnancy.

In summary, the majority of responses were desrédlitems both under the
knowledge and practice sub-scales except for kriydef time of conception in relation
to menstrual cycle, knowledge of the stage of paegy when fetal anomalies were more
likely to happen, and appropriate physical actiditying pregnancy.

Research Aim 4: Examine Associations Between Reprodtive Health Knowledge
and Practice

The fourth aim of the study was to describe anysiids associations between
reproductive health knowledge and practice. Tostigate associations, responses to
each knowledge items were cross-tabulated with peattice item. Because multiple
Chi-square tests were run (14 knowledge items pradtice items giving 56 tests),
Bonferroni adjustment was used by dividing the silasutoff point for significance at@a
value 0.05 to the total number of tests (56) ardetore, g value of less than or equal
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Table 6: Frequencies of Desirable Answers Providethe Knowledge Sub-scale

Variable N Desirable responses
N (%)

Are you aware of family planning methods? 201 187

Do you know any sexually transmitted illnesses 200 179 (89.1)

(STDs)?

Do birth control pills prevent STDs? 200 178 (88.6

Do birth control injections prevent sexually 200 174 (86.6)

transmitted diseases?
Do condoms prevent sexually transmitted diseases? 01 2 161 (80.1)

In reference to the menstrual cycle, when is a womal97 35 (17.4)
most likely to get pregnant?

At what time, in your opinion, should a pregnant 197 123 (61.2)
woman attend her first antenatal examination?

Should a pregnant woman count her fetal movemeni97 167 (83.1)

every day in the last three months of pregnancy?

Do you know the danger signs of pregnancy/birth? 0 20 168 (83.6)
Where would you seek help for the above mentione@01 194 (96.5)
problems?

Are you aware of the steps needed to be takensim ca201 194 (96.5)
of labor/complications?

At what stage in pregnancy does fetal deformitytmosl91 20 (10)
likely occur?

Does a baby need to receive vaccinations immegiatél92 190 (94.5)
after birth?

Do you think a pregnant woman needs more nutritiol98 195 (97.0)

foods than a non-pregnant woman?

Table 7: Frequencies of Answers Provided for treette Sub-scale

Variable Frequency Number of desirable responses (Y
ANC visit
Not adequate 42 20.9
Adequate 158 79.0
OTC use
Used 12 6
Not used 189 94.0
Activity
Not appropriate 104 51.7
Appropriate 92 45.8
Postpartum care
Not received 15 7.5
Received 173 86.1

Note. ANC = antenatal care; OTC = over-the-counter drug
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to 0.001 was used instead. Table 8 displays ctiwakof the knowledge and practice
items. The items that were significanipat 0.001 are marked. Frequency of antenatal
care was significantly related to knowledge statushe following knowledge items:
prevention of STD with condomg?= 13.9,df = 1,p < 0.001), where to get help for
problems ¢*= 18.3,df = 1,p < 0.001), family planning methodg € 33.4,df = 1,p <
0.001), knowledge of STQ}{= 18.3,df = 1,p < 0.001), danger signs of pregnang’=
15.21,df = 1,p<0.001), and need to count fetal movemeht(11.5,df =1, p=
0.001).

Postpartum care seeking behavior and knowledget &bba (over-the-counter)
drug use during pregnancy were assessed for #atranship with the 14 knowledge
items and both practice items didn’t show statdlycsignificant relationship with any of
the knowledge items after Bonferroni correctionhep-value. The last practice item,
activity during pregnancy was found to be signifitta related to knowledge status of the
following items: first ANC timing f: 8.16,df = 1,p = 0.004), family planning methods
(y*= 24.1,df =1,p<0.001), and knowledge of STRFE 8.97,df = 1,p = 0.003). Table
8 shows the correlations between the reproductadtin knowledge and practice items.

In summary, adequate antenatal care visit wasfgigntly associated with
knowledge of family planning methods, STDs, roleofidoms on STDs, need to count
fetal movement, danger signs of pregnancy, andeviweget help for complications of
pregnancy as well as labor. Physical activity dyipnegnancy was significantly
associated with knowledge of timing of first ANG#¥j family planning methods, and

STDs. Postpartum care seeking behavior was assdaath knowing where to get help
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for problems. The practice of consultation for Ol%& did not have significant
association with any of the knowledge items.

Table 8: Correlations of the Knowledge and Pradtems

Knowledge and practice items ANC visit Activity Post- History
frequency status partum  of OTC
care
Family planning methods 0.413* 0.370* 0.126 0.090
Knowledge of STDs 0.284* 0.214* 0.005 0.038
Prevention of STDs with pills 0.016 0.002 -0.034 -0.089
Prevention of STDs with injections -0.026 -0.002 -0.054 -0.100
Prevention of STDs with condoms  0.260* 0.040 0.026 0.016
Knows time of conception 0.127 0.025 -0.158 0.119
1°' ANC visit timing 0.115 0.144 -0.014 -0.038
Need to count fetal movement 0.210* 0.013 0.190 -0.109
Knows danger signs of pregnancy 0.267* 0.143 0.133 -0.028
Where to get help for problems 0.212* 0.074 0.244* -0.041
Awareness of complication steps  0.139 0.057 0.180 0.092
Stage anomalies mostly happen 0.067 0.084 -0.135 0.083
Need for vaccination 0.155 0.077 -0.025 -0.020

Note. STD = sexually transmitted diseases; ANC = aritdrtare; OTC = over-the-
counter drugs. p<.001
Research Aim 5: Variations in Maternal ReproductiveHealth Knowledge and
Practice Across Demographic Characteristics

The fifth aim of the study was to investigate amiseng variations in maternal
reproductive health knowledge and practices amamticpants by demographic
characteristics. There was a significant variatioparticipants’ knowledge about family
planning methodsf= 22.85,df =1, p< 0.001), correct time of conceptioyf € 8.82,
df =1,p= 0.003), adequacy of ANC visitg’c 5.77, df = 1,p= 0.02), and physical
activity during pregnancy{= 5.53,df = 1,p= 0.02) across employment status.
Participants’ knowledge about the role of threet@oeptive methods on STDs

(injections j>= 17.04,df = 5,p= 0.004], pills *= 17.33,df =5,p= 0.004], and
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condoms {*= 15.66,df = 5,p = 0.008]), knowledge of family planning methogé
39.92,df =5, p< 0.001), knowledge about STDg € 24.56,df =5,p< 0.001), and
knowledge of where to get help for complicationgpaEgnancy/birthyf = 24.20,df = 5,

p < 0.001) varied by their educational status. Morepparticipants’ utilization of ANC
(y*= 41.12,df = 5,p < 0.001) and pattern of physical activity duringgancy ¢*=
16.69,df = 5,p = 0.005) varied across different educational leVdiatried women were
more likely to receive adequate ANE € 4.05,df = 1,p < 0.04), and report consultation
of a professional for OTC use during pregnanéy(13.70,df = 1,p < 0.001). Women
with advanced maternal age36 years) at time of data collection were morelyike

have better knowledge of family planning method$1(FL97) = 12.91p < .001), role of
contraceptive injections on STDs (F (1, 197) = 5®%2 .02), knowledge of danger signs
(F (1, 197)=12.82 < .001), knowledge of appropriate nutrition duringgmancy (F (1,
195) = 3.79p = .05), importance of vaccinations (F (1, 189)= 6/53,.01), knowledge
of correct time of conception (F (1, 195) = 7.f7% .008), and physical activity during
pregnancy (F (1, 194) = 5.7p= .02). Women who married late in their reproductive
age had better knowledge on the role of condonpsawenting STDs (F (1, 199) = 5.87,
p = 0.02), where to get help for complications agmancy/labor (F (1, 199) = 6.84=
0.01), family planning methods (F (1, 199) = 8.8% 0.004), need to count fetal
movement during third trimester of pregnancy (F1@5) = 3.84p = 0.05), and
adequacy of ANC visits (F (1, 198) = 6= 0.01). Women who waited to latter age of
their reproductive life for their first pregnancere more aware of family planning

methods (F (1, 198) = 9.3p;= 0.002), where to get help for complications of
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pregnancy/birth (F (1, 198) = 6.38= 0.01), and adequacy of ANC visits (F (1, 197) =
7.10;p = 0.009).

In summary, the demographic characteristics higdercational status, being
married, having a job, and maternal age at the ¢ifiest marriage, first child birth, and
age at the time of data collection were relatedh Wwétter reproductive health knowledge
and practice.

Research Aim 6: Associations Between Mothers’ Levelf Knowledge and Practice
and Fetal Birth Outcomes

The sixth aim of the study was to explore possaisigociations between mother’'s
level of knowledge and practice of reproductiveltieand fetal birth outcomes by
controlling for potential confounders including: mtal status, educational status, and
maternal age (age at first marriage, age at firit,kand current age).

Logistic regression was done with maturity statsig aependent variable and
knowledge items, selected practice items (adeqoaB&\NC visit, physical activity, and
OTC use) and selected demographics including nhatagus, educational status, and
current age as independent variables. Married worega about 6 times more likely to
give birth to a term baby than unmarried womenuysigjd odds ratio [AOR] = 5.96 and
95% CI [0.65 — 54.49]) after adjusting for potehtianfounders including individual
knowledge items and adequacy of antenatal care Mgwever, the association didn’t
reach statistical significance. Educational letielvever, was significantly associated
with maturity at birth with those at higher eduoatl level almost 8 times more likely to
give birth to a full term baby (adjusted oddsop&iOR] = 7.82 and 95% CI [1.27,
48.03)).
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Regression analysis was employed to investigatehghendividual knowledge
and practice items are predictors of birth weighlhe analysis showed that one practice
item, consultation of a professional for OTC usasw significant predictor of birth
weight ¢ = 2.16;p = 0.03). The impact of marital status, current, gyl educational
status on birth weight was examined by controlforgreproductive health knowledge.
Marital status and educational status were sigamtiy associated with birth weight=
2.87,p=0.005;t = 1.96,p = 0.05) respectively.

In summary, women with higher level of educatiorraveore likely to give birth
to a term baby than their counterparts with loveeel of education. Married and more
educated women were most likely to give birth tsay with normal birth weight.
Women who consulted professionals before OTC usegipregnancy were also more
likely to have a baby with appropriate birth weiglten compared to women who

reported use of OTC without professional consutaturing their last pregnancy.
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CHAPTER FIVE: DISCUSSION, STRENGTH, LIMITATIONS,
CONCLUSION AND IMPLICATIONS

Introduction

This final chapter presents the synthesis of teearch results including the
discussion of the findings, limitations, conclusionplications and recommendations for
future study. This study examined the reprodudtiealth knowledge and practice of
mothers of reproductive age group living in the €ariZone of Eritrea. The study
provides an insight into the level of knowledge @nalctices related to reproductive
health and its potential association with the nmesént birth outcome. Assessing
reproductive health status of women may provideafsle information on the level of
awareness, practices, and gaps that require imtg&owe This is even more crucial when
considering a resource poor country like Eritreaese human and financial constraints
exist to a larger degree (Prata, Sreenivas, VahidPotts, 2009), making the need to
plan targeted interventions extremely importardnter to make the best of available
resources. The findings of this study could ses/baseline data to maternal health
program planners in Eritrea.

The death of a mother goes beyond just her deatly@atly contributes to the 4
million neonatal deaths and the 3.2 million stillbs every year (Holzgreve, Greiner, &
Schwidtal, 2012). Strategies to lessen the higlemat deaths include, among other
measures, the use of skilled professionals andgoovof emergency obstetric care

(World Health Organization, 2012). A study by Chan colleagues reports that
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among possible reasons for delay in seeking priofiegiscare include underestimation of
severity of complication, prior negative incideatshealth services or cultural beliefs
(Cham, Sundby, & Vangen, 2005). A study done inr&ai evaluated the effectiveness of
community-based intervention that promotes mateknaWledge and improves behavior
to promote safer motherhood and study results &eldtthat the intervention not only
positively affected maternal knowledge but alsartheactices related to reproductive
health (Turan, Tesfagiorghis, & Polan, 2011). Qffgibetter opportunities of education
for women and improving their status through empowent and ability to make
decisions are proven to be among integrated ansticapproaches to providing
appropriate perinatal and neonatal care in devegppations (Bhutta, Darmstadt, Hasan,
& Haws, 2005). In summary, all the above studi@erethe huge role that appropriate
knowledge of reproductive health including healtbrpoting activities during pregnancy,
delivery and after birth have on promoting matearad child health. This study is a step
to explore the existing knowledge and practicesteel to reproductive health among
women in the Central Zone and see their relatignalith infant birth outcomes. In an
effort to accomplish this, an investigator-designedstionnaire was used which
represented a wide range of domains of reprodubteadth to capture reproductive health
knowledge and practice of women in this specifimowinity.
Sample Characteristics

Participants of this study were two-hundred-and+women of reproductive age
group (18-49 years at the time of study) livinghe Central Zone of Eritrea, pregnant or
had a child in the last five years. Inclusion ofrmen who have been pregnant or gave
birth in the past five months was preferred to dveicall bias of events that happened
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long time ago. Based on personal experience gbrineary author of this study and other
professional colleagues in Eritrea, often time#y&n women tend to discuss events that
surround their pregnancy and delivery with famigdriends, hence good memory of
outcomes of recent births. This argument is evifiemh the relatively few “missingness”
of birth outcome variables like birth weight. Ther@ral Zone of Eritrea is mainly
composed of the Tigrigna ethnic group with Chrisitiabeing the dominant religion. The
majority of participants in this study were Chists (87.1%) dominantly from the
Tigrigna ethnic group (86.6%).
Summary of the Study

Participant Demographic Data

Among women who took part in this study, 6% hacddacation, 80.7% had
elementary, junior or high school education and%3had some college or College
education. The overall level of education amondi@aants in this study was higher than
the national literacy estimate among women, whiels ¥4%. This is not surprising
considering the fact that educational attainmehigbest in the Central Zone compared
to the other zones in the nation. Educational ojdtly is equally available for both
genders in Eritrea but national figures show theber of women in education
dramatically decreases after elementary schootteose who get to the level of higher
education are far fewer than their male countesg®NSEO & ORC-Macro, 2003).

Employed mothers represented 26.4% of the studplgaihe remaining 69.7
were unemployed housewives. This is slightly lotiran the national average estimate of
30% by EDHS among women aged 15-64 in 2002 (NSEOR&-Macro, 2003). This
might be explained by the fact that the age ranggwider in the EDHS study and
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unlike this study, all women with or without hisgasf pregnancy or child birth in the
five years prior to their survey were included. Waamwho are not mothers are more
likely to be employed possibly because they hase family related responsibilities that
come with motherhood. As from the findings, a éapgrcentage of employed women
still reside in the Central Zone.

The current age of participants ranged from 18€ary M = 30.24). The
majority, 86.6%, were married. This was expectezhbee in the Eritrean community,
marriage characterizes the time in a woman'’s lifemvchildbearing is socially
acceptable. Maternal age at first birth is onéheffactors that determines fertility rate in
a population. Women who marry early are exposezhtty pregnancy and become
mothers at an early age and also have increasddyferin this study, the median age at
first marriage was 21 years (14 youngest and 38st)dwhich is slightly higher than the
national median- 18.2 years (NSEO & ORC-Macro, 200&rriage at younger age is
more common in the lowlands and southern region&itrea than the Central Zone, thus
the observed variation between national reportstlaisdstudy is expected. For example,
the woman who married at age 14 in this studyrmeeaber of an ethnic group in the
low-lands of Eritrea where early marriage is a cammractice. The median age at first
birth was 22 years (14 youngest and 39 oldest)nbeian for the nation in 2002 ranged
from 20.6 to 22.5 years (NSEO & ORC-Macro, 2003)t Burprisingly, in this study, age
at first marriage was inversely related with numdiechildren. Generally, Eritrean
women prefer to have a large family, the majorigniing four or more children and
women residing in rural areas are more likely teehanore children when compared to
their counterparts in urban settings (NSEO & ORGzMa2003). In this study, which
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was situated in the urban setting, mean live lmaibnt was three children. Maternal
demographic characteristics are associated withitferates. An inverse relationship
between maternal education and fertility was foumthis study. It has been established
in the literature that women with adequate eduoai@ more likely to experience better
health practice behaviors (e.g., family planninggibne, nutrition), and employment
status (Baker, Leon, Smith Greenaway, Collins, &N®011; Koch et al., 2012). Only
18% of study participants had a college educati@hthe majority were unemployed,
hence housewives (69.7%). Only 8.3% of those watleducation, 24.1 % of those with
elementary/junior education, and 27.5% of thosé& wigjh school level education were
employed.
Birth Outcome Characteristics

The majority of births were term (81.1%). Most intig born to study participants
had normal birth weight (78.6%), with the remaindaving low birth weight (18.4), and
3% undocumented birth weight. According to theidthrnational statistical
classification of diseases and related health prab) normal birth weight is defined as
birth weight>2.5kgs (WHO, 2010). In the absence of congenitahzlies, prematurity,
low birth weight (LBW), and intra uterine growthtaedation (IUGR) are the most
common adverse birth outcomes and leading causesoofatal deaths (Abu-Saad &
Fraser, 2010; Bhutta et al., 2005). The numbeowfBirth weight infants is doubled
from 9.8% in the year 2002 to 18.4% in the curstady. The current figure of LBW in
Eritrea puts the country’s ability to meet the smihium development goal (MDG-4)
under question. Multiple reasons could explaindigaificant increase in the number of
infants born with abnormal birth weight. Firstigtpossible that more women with
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pregnancy related complications were recruitedhis $tudy. Unfortunately, we do not
have enough data to test this hypothesis. Anottasan might be that there was
underestimation of low birth weight in the 2002iaaal survey. Low birth weight is
conceptually composed of infants who are eithen lib@fore term or those who had fetal
growth restriction (Goldenberg & Culhane, 2007) andn important indicator of infant
health due to the strong association between Weight and morbidity and mortality.
Low birth weight can also put the infant at a geeaisk of chronic medical conditions
later in life. Therefore, policy makers and hegtbfessionals in Eritrea need to give this
issue due attention to get the country back orktramvards the attainment of the MDG-4.
Research Aim 1: Development of a Knowledge and Prace Questionnaire

This aim was a process of developing a questioarnmsirusing literature, related
guestionnaires and personal experience. This questire was designed in a way to
embrace major domains of maternal reproductivethéatluding antenatal care, family
planning, complications of pregnancy, labor andveey; exercise and nutrition during
pregnancy, skilled care, sexually transmitted 8bes, postnatal care and child
immunizations.
Research Aims 2, 3, and 4: Level of Reproductive lé&h Knowledge, Common
Reproductive Health Practices and Variation BetweerkKnowledge and Practice
ltems

There were two sub-scales in the questionnairepdegtive health knowledge
and reproductive health practice. The items unueptactice sub-scale and knowledge
sub-scales (grouped in to 6 major categories fee e presentation: Antenatal care
(ANC) knowledge and utilization, knowledge of faynglanning methods, identification
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of danger signs, skilled assistance at delivergtmadal care, and child immunization) are
discussed both individually and in relation to amether.

ANC knowledge and utilization.

According to the United Nations (United Nations12}) the antenatal period is a
crucial moment to reach women with health promotimigrmation and interventions that
help enhance well-being and survival of mothersthed babies. The WHO
recommends at least four ANC visits throughout peegy (WHO, 1999). A study in
South Africa (Daponte, Guidozzi, & Marineanu, 208€)orted a relationship between
antenatal care utilization and maternal mortalftfomen with documented ANC visit (at
least two visits) during their pregnancy had rekdy lower mortality rate (29.8 per
100,000 live births) when compared to women whoradntenatal care (348.5 per
100,000 live births). In the current study, 79%ldd participants had at least four or
more ANC visits during their last pregnancy. Théoral ANC coverage rate was only
40.9% in 2002 (NSEO & ORC-Macro, 2003), about 40%dr than the rate in the
current study. This significant difference in argteat care coverage could be due to the
fact that participants in this current study weaaai the Central Zone which translates
into better awareness and also better access ltt lsage services.

The EDHS survey in 2002 found that women with see®ondary school
education are more likely to get adequate antepatal (97%) when compared to women
with no education (61%) (NSEO & ORC-Macro, 2003)nSistently with this finding,
this study showed an increase in ANC frequency f5&3% among those with no
education to 78.7% among those with junior levelaadion, to 85.4% among high
school and 100% among those with college level aalue. Overall, findings of this
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study point to the importance of education expanpi@grams among women in Eritrea.
Governmental and other non-governmental organiastieho work in the area of
maternal and child health need to put emphasisagrams that provide education to
women of reproductive age in an effort to combatemeal and child health co-
morbidities.

Another critical issue while considering ANC ansl éfffectiveness is timing of
first visit (WHO, 1999). When initial ANC visit idelayed, the period for mothers to
consider and make informed decisions concerninig taee is lost. In this study, 61.2%
of women believed that initial ANC should begirtle second trimester or beyond,
indicating that a significant number of women do kimow the appropriate time to seek
antenatal care. This is of a great concern bedaeskrst trimester is a crucial time in
pregnancy where organogenesis occurs. Failuratbasitenatal care early in pregnancy
may put the life of the mother and the fetus ik by delaying identification of problems
and important interventions. In addition to thigthers will miss the first encounter with
a health professional which could have providedajygortunity to discuss concerns and
necessary and basic facts including estimatiorooect time of conception and expected
date of delivery, expected developmental changéseofetus, and care that needs to be
taken during pregnancy, birth and after birth. Ohly4% of the participants knew when
pregnancy can occur in relation to the menstruelecyrhile more than 85% did not
know the period of pregnancy at which most fetalmalies are likely to occur, partly
explaining the delay in seeking initial antenatalecseen in significant number of

participants.
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Information on nutrition is one of the vital comprts of ANC package (Shah &
Say, 2007). Nutrition plays an important role ie tiealth of the mother and her offspring
and understanding this relation could help in dasig interventions that could improve
birth outcomes and further, the long-term qualityife of children (Abu-Saad & Fraser,
2010). The majority of participants in this stu®y %) understood the need for balanced
diet during pregnancy. It is optimistic that thejandy of the participants consider
nutrition to be an important concept during pregyatdowever, future studies should
look at this at a deeper level as to the practicali this awareness.

Knowledge of family planning.

Family planning is an important aspect of reproshechealth which has a
significant impact on maternal health through presas of unintended pregnancies.
Knowledge about family planning methods is essétdianake informed decision about
method of family planning that fits individual’s dition. In this study, just above half of
the participants (51.7%) were able to mention astt®@ne method of family planning
among those available in Eritrea, suggesting thaereffort is needed to expand the
knowledge and therefore, utilization of contracegsi Such effort is vital because it has
been documented in the literature that underutibmeof contraceptives is a risk factor
for unwanted or mistimed pregnancies which in @mnerisk factors for adverse maternal
and child birth outcomes (Graham et al., 2006)ti€lpants who were more likely to
mention family planning methods also had higheradpctive health practice scores
than those who did not know at least one familypiag method.

Seeking antenatal care, delivery at a health facdind receiving postpartum care
are associated with reduced maternal mortality. él@s, some countries like
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Bangladesh have reduced the maternal mortality veithout any change in those
indicators. In Bangladesh, the reduction in madstatkitio among mothers was mainly
attributed to the appropriate utilization of coseptives (Shah & Say, 2007). Some argue
that one third of maternal deaths worldwide cowddenbeen avoided just by expanding
proper family planning methods (Smith, Ashford,,Jayoonna, 2009).

In line with knowledge of family planning methodsyareness about sexually
transmitted diseases (STDs) and their preventiamasher essential component of
reproductive health. When asked if birth contrdlspinjections and condoms were able
to prevent STDs, 88.6%, 86.6% and 80.1% particgppravided correct response
regarding the role or absence of role of each @vgmting STDs. Interestingly the
percentage is lower for condom, suggesting thatewess about the benefits of condoms
still remain relatively lower despite extensivedbmedia campaigns in the past few
years. A majority of participants (89.1%) were aolénention at least one STD. Future
studies should consider measuring level of awagealksut preventive measures and
complications of untreated STDs.

Danger sign identification.

Identification of danger signs early by the pregn@oman is important as it helps
the mother to seek help at the right time. Fortelga83.6% of the women in this study
were able to mention at least one pregnancy/latwmptication, while 96.5% stated at
least an example of a step to be taken in sudiatisin (e.g., saving money for such
times, knows who to contact at such times) and stisted that they would seek help
from a skilled professional. As expected, those eomwho were able to identify danger
signs had also higher practice scores, indicahagthey had healthier reproductive
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health practices (e.g., adequate ANC visits) wienpgared to those who failed to
identify danger signs.

Skilled assistance during delivery.

Skilled delivery assistance and emergency obstedre reduce obstetric
complications and thereby maternal death (Shahy 3207). Women with better
economic status are more likely to give birth imelth facility than economically
disadvantaged women (Montagu, Yamey, Visconti, kgrd& Yoong, 2011). In the
Eritrean community, it is the norm for family amtehds to decide from whom the
pregnant woman should seek assistance during delizeen if help is sought from
skilled professionals, traditional birth attendaats the first to be approached for their
opinion. According to the 2002 EDHS findings, 71%deliveries in the Central Zone
were assisted by health professionals (NSEO & ORAZ+bl 2003). While in the current
study 85.1% were assisted by a professional, aihdkéase. This could be explained by
the fact that women in this study were from theamrplace in the Central Zone who are
more likely to be at a higher economic level, ededaand also aware of health related
information. The fast-growing socio-economic depah@nt of urban places in the nation
could possibly explain this positive change. Addhally, the ministry of health (MoH) in
Eritrea, in collaboration with the WHO and othevgmmental and non-governmental
agencies, has launched maternity waiting homewdonen who live in remote areas so
that they can stay close to health facilities befgiving birth where eventually, they
could deliver with the assistance of skilled prefesals or get a referral service if needed

(wild, Barclay, Kelly, & Martins, 2012).
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Postnatal care.

Care following birth is crucial both to the motleard the newborn infant as major
transitions take place during this period and thatmajority of deaths take place in the
first few hours or days after birth (Lawn et aD0B; Li, Fortney, Kotelchuck, & Glover,
1996; Matthews, Xylander, & Jelka, 2010; Rogo et2006).The neonatal period,
though only 28 days, contributes to 38% of undee-tieaths (Lawn et al., 2005).The
post-partum period starts after approximately omér fafter birth of the placenta and
extends until the next 6 weeks. Postpartum caesetbre, includes early identification
and prevention of complications as well as provissbinformation related to
breastfeeding, vaccinations, maternal diet andh lspacing (World Health Organization,
1999). The majority of the women in this study (®6) reported that they received
postnatal care by a health professional. Women gher levels of reproductive health
knowledge as measured by the 14 knowledge items mere likely to receive post natal
care from a professional. In a study done by SimahSay (2007) in some developing
countries, post-partum care was sought by as lI088%sin Nepal, 27% in Bangladesh
and only 11% in Ethiopia. Further, the authors refiat the majority sought post-
partum care days after birth when in fact it shdwdste been received within 24 hours
following delivery. The current home visit programEritrea which provides basic
postpartum care by visiting women who gave birtthatr homes during the first 6 hours,
then by 6 weeks, and lastly, by 6 months (‘6-6¢étegy’). The Central Zone is one of
the regions to implement this strategy extensibelyause of the availability of skilled
human resources. This could explain the relatiheer rate of postpartum care in this
study.
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Child immunization.

Immunization is a uniquely important public healttervention to reduce
maternal and infant mortalities. In line with thaent WHO guidelines, children under
the age of 5 years in Eritrea get vaccines fotdipesix vaccine preventable diseases
including: Tuberculosis, Diphtheria, Whooping coug@ktanus, Poliomyelitis and
Measles (NSEO & ORC-Macro, 2003). In recent yeaascination coverage has been
expanded and vaccine for Hepatitis B has beenaalded to the list of vaccines above.
The current study showed that 94.5% of the womehigstudy agreed that vaccination
is beneficial to their children. Since the datdexdion process to this study solely relied
on recall by the mother, we didn't collect informatabout vaccines received and timing.
Research Aim 5: Variation of Knowledge and Practice&scores Across Demographics

Age, ethnicity, and religion.

The level of knowledge about reproductive healtloagnparticipants was directly
related to age. However, no significant correladiorere seen between maternal age and
reproductive health practices as measured by tivepi@ctice items in the questionnaire.
These findings suggest that as maternal age iresea®men are more likely to be aware
of reproductive health but changing practice dagsseem to improve at an equal pace
with their knowledge status. Therefore, health gaoviders need to put more emphasis
of educating younger women who have less experiandé&knowledge of reproductive
health.

On the other hand, age of the mother at first rageriwas associated with
maternal knowledge on benefits of condoms, wheseék professional help, need to
count fetal movement during the third trimestepadgnancy, family planning methods,
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and practice of visiting antenatal care serviceviglers. The study was done in the
Central Zone which consisted majorly of Christians the Tigrigna ethnic group and
hence we could not investigate if there is varratiothe level of reproductive health
knowledge and practice across diverse ethnic grolps other zones in the nation are
composed of a different ethnicities having a vgradtcultural practices and it will be
interesting to study the association of the culafrthese zones and reproductive health
knowledge and practice in the future.

Marital status.

A majority of women in this study were married.drégstingly, when considering
adequacy of ANC visits, unmarried women were lgdsdyl to seek antenatal care than
married women. The Eritrean community expects wotodye married before becoming
a mother and there is stigma against women whprgghant out of wedlock. This might
explain the above finding in that unmarried womaghhhave less confidence to seek
professional care or have no proper support sytairencourages them to seek
professional assistance.

Educational status.

Educational status of the mother was significaatigociated with increased
knowledge of family planning methods, knowing whereeek help for complications of
pregnancy and knowledge of STDs and its prevemtiethods.

Awareness of family planning methods increased witheasing educational
level. Among those with no education, none were ablstate at least one method of
family planning. Among those with junior, elementanigh school or college level
education, the numbers increased (22.2%, 44.7%%5and 93%) respectively. Women
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with less awareness about available methods oflygitanning are less likely to use
family planning increasing their chance of havingrenchildren. According to the 2002
EDHS survey, family planning utilization among reguctive age women in Eritrea was
only 8% with the highest utilization being in ther@ral Zone (10.5% ) and the lowest
1.8% in Gash-Barka Zone. In the current study, nilmae 50% of participants were able
to mention at least one method of family planniNGEO & ORC-Macro, 2003).
However, data on actual use of family planningasaddressed in this study. Lack of
awareness and under utilization of family planmmethods is a concern to Eritrea
because it can lead to unplanned pregnanciesk gag®r for adverse maternal and
infant birth outcomes. For example, a study in @Hound that maternal mortality
among women with unplanned pregnancy was much highe those with planned
pregnancies (397.1/100,000 vs. 92/100,000). Acagrth the authors of this study, their
finding was partially explained by the lack of adate prenatal care (Ni & Rossignol,
1994).

Women with higher education also tended to exeregalarly and completed
antenatal care follow up requirements. Basic foresiication in Eritrea provides reading
and writing skills along with enlightening studemigh basic health related information.
The positive influence of education on health edanhformation and practice is also
evidenced from previous studies (Amano, GebeyehBirBanu, 2012; Breman, 2001,
Dike et al., 2006; Nigussie, Mariam, & Mitike, 200&pecifically, the study done by
Dike and colleagues (Dike et al., 2006) to exptbeeimpact of education on practice
found that higher levels of education were relatgti improved knowledge and healthy
practice.
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A significant association between employment analkadge of family planning
methods and knowledge of correct timing of con@epwas found. Adequate ANC visit
and proper physical activity was also associatéldd employment status. This finding is
expected considering the fact that the majoritgaticipants in this study were educated.
Further, healthier practices by mothers extendeddade provision of proper care for
their children, as is seen in this study by thos¢hers who provided desirable answers
regarding child vaccinations. According to repdrtsn the United Nations, maternal
education even to the level of elementary schogllags a dominant role in child
survival (United Nations, 2012).

Research Aim 6: Associations Between Mother’s Levelf Knowledge and Practice
of Reproductive Health with Fetal Birth Outcomes

Outcome measures investigated in this study includaturity status (term or
preterm), and birth weight (underweight or normaigt). Among participants of this
study, more educated women were more likely to givh to a full term baby. This
finding might be linked to the fact that more ededavomen are more likely to be aware
of reproductive health and therefore, are mordylike have health-promoting behaviors
than those who are less educated or not educa#dd lslioreover, although not
statistically significant, married women were mbkely to have a mature baby than
unmarried women. Multiple factors could explairsthnding. First, married women are
more likely to receive adequate social support ftbeir husbands, family members and
the society in general. Multiple studies have lohks¢érong social support to improved
physical and psychological well-being of the motaed hence better birth outcomes
(Collins, Dunkel-Schetter, Lobel, & Scrimshaw, 19@8r, 2004; Page, 2004). The
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second argument is that, unmarried women are nialy ko experience unintended
pregnancy, which is a known risk factor for advardant birth outcome (Bustan &
Coker, 1994; Joyce, Kaestner, & Korenman, 2000ixdlyh unmarried women might
have had adverse behavioral or clinical condititas impact birth outcome negatively.
However, since data was not collected on prior tieinal and clinical conditions, this
hypothesis cannot be supported in this study.

Adequate antenatal care during pregnancy has bdéexdlwith better maternal
and infant outcomes (Banta, 2003). Pregnant wom#mhigher education and
reproductive health knowledge demonstrated bettdr butcome than women with less
education and less reproductive health awarenestu(Ksebremariam, Alemseged, &
Deribe, 2011; Luo, Wilkins, & Kramer, 2006; Udof@ped, Calys-Tagoe, & Nimo,
2013). In this study, those who were married andeneducated were more likely to give
birth to a baby with normal weight. Women who weagtious of use of any medications
during pregnancy were also associated with havingrenal weight baby.

Conclusion

This study has provided valuable information tovegrsquestions about the
existing state of reproductive health knowledge aradttice among women of
reproductive age women in the Central Zone, Erithemajority of respondents, if not
all, could identify sources where they can accesdaces related to reproductive health,
recognize danger signs of pregnancy, recognizartpertance of vaccinating children,
and prevention methods of sexually transmittedadies. It is fair to say that the
campaigns, sensitization, and mass mobilizatiothenmportance of antenatal care and
family planning through the national media outleése helped women to have a clearer
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understanding of reproductive health issues andmity interventions contributing to an
increase in utilization of reproductive health sezg. However, the study has also
revealed some important reproductive health knogdeghps in some areas of the
reproductive health domain.

Relatively, few respondents were able to identily time when a woman could
get pregnant in relation to her menstrual cycleoSehwho were aware of the timing of
possible conception were mostly among the highlycated group. The gap of
knowledge about timing of conception that existethis group of women is of particular
concern especially in communities where family piag services are not easily
accessible. Considering the extent of maternalifiatit morbidities associated with
unintended pregnancies, immediate and effectiaegjies that equip and empower
women to be able to control their reproductive tieis warranted. Another area of
concern was the lack of awareness among a maggrigspondents about important
events that happen during the critical period gEgpancy, the first trimester. Women
who are not aware of the important events that @agjuring this period are more likely
to delay their initial antenatal care visit, whiobuld result in costly pregnancy
complications and poor health outcome for the nrsthed infants alike.

Overall, particular attention is required to in@e&nowledge and motivate
healthy practices of reproductive health. It is artpnt to make sure that health care
providers are equipped with culturally appropriatel feasible educational materials that
could be used to disseminate vital reproductivdthealated information to women of
reproductive age. The current policy of governnmmbhed educational institutions
providing certain quota for minority students isrgsoendable.
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Implications for Nursing

Nurses contribute to more than 90% of Eritrea’dthezare workforce, and are
providers of almost all antenatal health care sesvin the country. Therefore, as primary
service providers, nurses in Eritrea are in constantact with women seeking antenatal
and family planning services. Moreover, nursesresponsible for the majority of
deliveries of uncomplicated pregnancies that oattealth facilities. As key care
providers to this vulnerable group of the populatiourses can use the findings of this
study to re-frame their educational materials aratesgies to address areas where there is
a gap in terms of reproductive health knowledge@adtice. Nurses should educate
women on how events that surround their reprodadiie can affect their life and the
life of their newborns. Furthermore, nurses inféatcan use this study as a stepping
stone to build on similar research in their catchthaea to see if the findings of this
study are closely similar among reproductive agena in their respective zone in the
country. This study could also serve as a toohtoses to discuss evidence based
practice and come up with reproductive health eelaésearch questions to be addressed.

Strengths and Limitations

The primary limitation of this study is relatedthe data collection. Data were
collected via self-report and there are no objectiwurces to confirm some of the
information provided. Therefore, some variableghthhave been subject to recall bias.
However, in order to minimize such bias, relevamsiions were limited to reproductive
history of participants in the past five years. @t the study was conducted only in the
Central Zone of the country. Therefore, the findind this study might not represent the
reproductive health knowledge and practice patteriasher zones of the country.
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Despite these limitations, this study also hasgfies that are worth mentioning. First, to
the knowledge of the primary investigator, thisdstis the first to investigate the levels
of reproductive health knowledge and practice itr&x and explore the association of
these with birth outcomes. And secondly, the stadl/a foundation for creation of an
instrument that could be of use to measure reptodubealth related knowledge and
practice in the Eritrean community. Hopefully, tetsdy will be just the first of many
more such studies in the future, influencing thraductive health of women and their

birth outcomes.
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Appendix A. Survey questions
I nformation for the participant:

The purpose of this research study is to identifyite knowledge and practice of women
between the ages 18-49 years in regard to reprodua health and its impact on birth
outcome.

We wish to learn about your knowledge and practices relation to reproductive health
issues and we hope to understand your areas of neidorder to plan the best way to
provide appropriate information and care to improve the health of mothers and their
babies.

If you wish to participate in this study, you will complete this questionnaire only once. The
answers provided in this questionnaire will be keptonfidential. Also, your name will not
be recorded anywhere. Your participation in this suvey is absolutely voluntary and you
may stop participating at any time.

Thank you for your assistance.
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PART 1: SOCIO-DEMOGRAPHIC CHARACTERISTICS
1. Age:

2. Religious status:

[ ] Christian

[ ] Islam
[ ] Other

3. Ethnicity:

[ ] Tigrigna
[ ] Tigre

[ ] Saho

[ ]Blen

[ ] Nara

[ ] Kunama
[ ] Rashaida
[ ] Hidareb
[ ] Afar

4. Marital status:

[ ] Single

[ ] Married

[ ] Widowed
[ ] Separated
[] Divorced

5. How old (in years) were you when you first marrggat/in the relationship from which
the child/children in question were born?

How old were you when you had your first child?
Number of pregnancies throughout your lifetime

Number of births throughout your lifetime

© ©o N O

Highest level of education attended:

[ ] None

[ ] Primary (1-5grade)

[ ] Junior (6-8grade)

[ ] Secondary (9-12grade)
[ ] Some college

[ ] College graduate
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10. Occupational status:

[ ] Housewife
[ ] Employed

PART 2: KNOWLEDGE QUESTIONS

Instruction: Please answer the following questionby ticking in the appropriate box or
filling the space provided.

A. Pre-pregnancy

1. Are you aware of family planning methods?
[ ] No
[ ] Yes Pleaselist as many methods as possible)
2. Do you know of any sexually transmitted diseases?
[ ] No
[ ]Yes Pleaselist as many as you can)
3. Do birth control pills prevent sexually transmittdideases?
[ ] No
[ ]Yes
4. Do birth control injections prevent sexually tranited diseases?
[ ] No
[ ]Yes
5. Do condoms prevent sexually transmitted diseases?
[ ]No
[ ]Yes

6. In reference to the menstrual cycle, when is a womast likely to get pregnant?
B. Pregnancy and birth

7. At what time, in your opinion, should a pregnantwmam attend her first antenatal
examination?

8. Should a pregnant woman count her fetal movemestyday in the last three months of
pregnancy?

[ ] No
[ ]Yes

9. Do you know the danger signs of pregnancy/birth?

[ ] No

[ ] Yes Pleaselist as many as you can)
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10.Where would you seek help for the above mentiometllpms?

11.Are you aware of the steps needed to be takensm ablabor/complicationsPlease list as
many as you can)

12. At what stage in pregnancy does fetal deformity tikely occur?

13.Does a baby need to receive vaccinations immegliafedr birth?

14.Do you think a pregnant woman needs more nutritioads than a non-pregnant woman?
[ ] No please explain why:
[] Yesplease explain why:

PART 3: PRACTICE QUESTIONS

Instruction: Please answer the following questionby ticking in the appropriate box or
filling the space provided.

1. How many times did you go for ante-natal care dysiaur pregnancy/ieis the past five
years?

First pregnancy:  Year #of visit care from traditional midwife only
Second pregnancy: Year #of visit care from traditional midwife only
Third pregnancy: Year #of visit care from traditional midwife only

2. Did you have bleeding during your pregnancyirethe past five year®
First pregnancy:
[ ]No
[ ]Yes
If yes, who did you seek care from?
[] Skilled health professional
[ ] Traditional midwife/personnel

Second pregnancy:
[ ] No
[ ]Yes

If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel
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Third pregnancy:
[ ] No
[ ]Yes
If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel

3. Did you have severe headache during your pregniasay/the past five year®
First pregnancy:
[ ] No
[ ]Yes
If yes, who did you seek care from?
[_] Skilled health professional
[] Traditional midwife/personnel

Second pregnancy:
[ ] No
[ ]Yes
If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel
Third pregnancy:
[ ] No
[ ]Yes
If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel

4. Did you have swollen feet during pregnancyiiethe past five year®
First pregnancy:
[ ] No
[ ]Yes

If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel

Second pregnancy:
[ ] No
[ ]Yes

If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel
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Third pregnancy:
[ ] No
[ ]Yes

If yes, who did you seek care from?
[] Skilled health professional
[] Traditional midwife/personnel

5. Did you perform any different physical activity duy pregnancy/ies the past five years
than when you were not pregnant?
First pregnancy:
[ ] No
[ ] Yes ---please specify:

Second pregnancy:

[ ]No
[ ] Yes----please specify:

Third pregnancy:
[ ]No
[ ] Yes---please specify:

6. Did you self-medicate yourself during any of youegnancy/iesn the past five year®
[ ] No
[ ]Yes

If yes, who did you take advice from before selfdiating? :
[] Skilled health personnel
[] Traditional midwife/personnel

7. After your delivery/iesn the past five years did you receive medical care (‘postnatal
care’)?
First pregnancy:
[ ] No
[ ]Yes

If yes, care received from:
[] Skilled health personnel
[] Traditional midwife/personnel

Second pregnancy:
[ ] No
[ ]Yes

If yes, care received from:
[] Skilled health personnel
[] Traditional midwife/personnel
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Third pregnancy:
[ ] No
[ ]Yes

If yes, care received from:
[] Skilled health personnel
[] Traditional midwife/personnel
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PART 4: PREGNANCY OUTCOME

Instruction: Please answer the following questionby ticking in the appropriate box or
filling the space provided.

Pregnancy #1

] Abortion (death prior
to 7 months), or

[] Still birth (death
after to 7 months), or

[ ] Live birth
[] singleton birth
(] multiple birth

Year of birth

Delivery took place at:
[] Health facility
[ ] Home (please

state reason/s)

[ ] Term (birth at 9
months), or

[ ] Preterm (birth before
9 months)

Birth weight

If multiple birth:
Birth weight of twin:___

Pregnancy #2

[] Abortion (death prior
to 7 months), or

[] Still birth (death
after to 7 months), or

[ ] Live birth
[] singleton birth
] multiple birth

Year of birth

Delivery took place at:
[] Health facility
[ ] Home (please

state reason/s)

[ ] Term (birth at 9
months), or

[ ] Preterm (birth beforg
9 months)

Birth weight

If multiple birth:
Birth weight of twin:___

Pregnancy #3

[] Abortion (death
prior to 7 months), or

[ ] still birth (death
after to 7 months), or

[ ] Live birth
[] singleton birth
[] multiple birth

Year of birth

Delivery took place at:
[] Health facility
[ ] Home (please

state reason/s)

[ ] Term (birth at 9
months), or

[ ] Preterm (birth
before 9 months)

Birth weight

If multiple birth:
Birth weight of
twin;___

Pregnancy #4

] Abortion (death prior
to 7 months), or

[ ] still birth (death
after to 7 months), or

[ ] Live birth
[] singleton birth
(] multiple birth

Year of birth

Delivery took place at:
[] Health facility
[ ] Home (please

state reason/s)

[ ] Term (birth at 9
months), or

[] Preterm (birth beforeg
9 months)

Birth weight

If multiple birth:
Birth weight of twin:___

Questionnaire completed by:

[ ] Participant

[ ] research assistant
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Appendix B. Scoring Instructions
PART 2: KNOWLEDGE QUESTIONS

The following are two sections of the survey questinnaire designed for this specific
community and will be scored as follows: ‘1’ for dsirable answer and ‘0’ for undesirable
answer. There are 21 questions (14 —knowledge retat and 7- practice related) in the
guestionnaire. Possible maximum score will therefa be 21.

1. Are you aware of family planning methods? s[YéNo[ ] (‘yes’ if she mentions
one or more of the following)-ptease encourage participant to name as many as possible
[ ]Condoms
[ Pills
[ JluD
[ JInjections
[_]Abstinence
[ |Diaphragm
[ ISpermicides
[ Jwithdrawal
[INorplant
[ ] Other
2. Do you know of any sexually transmitted diseage$Pes [ |No (‘Yes’ if she mentions one
or more of the following)please encourage participant to name as many as possible:
[ ] AIDS
[]Syphilis
[ ]Gonorrhea
[ ] Herpes
[IChlamydia
[ ] Other
3. Do birth control pills prevent sexually transmittdideases?
[ ]Yes
[ ]No
4. Do birth control injections prevent sexually trarited diseases?
[ JYes
[ ]No
5. Do condoms prevent sexually transmitted diseases?
[ ]yes
[ ]No
6. In reference to the menstrual cycle, when is a womast likely to conceive? (desirable:
between two periods)
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7. At what time, in your opinion, should a pregnantwmam attend her first antenatal
examination?

A. (Desirable): During the first three months
B. (undesirable): After three months

8. Should a pregnant woman count her fetal movemestyday in the last three months of
pregnancy?

A. (Desirable): Yes
B. (Undesirable): No

9. Do you know the danger signs of pregnancy/birthd e Nd_| (‘yes’ if she mentions one
or more of the following)please encourage participant to name as many as possible:
[ ] Anemia
[ ] Premature rupture of membranes (the bag of wageki, and the woman has no
birth
pains)
[_] Meconium staining (waters are brown, yellow, ceegr)
[ ] Prolonged labor (strong birth pains last more thaay and a night and baby is not
born)
[] Obstructed labor (pushing with strong birth pdarsmore than 1 hour and baby is not
born)
[_] Hemorrhage (too much bleeding)
[] Fits/convulsions
[ ] Fever
[] Cord prolapsed (cord comes down in front of baby)
[ ] Retained placenta (placenta does not come oudloyiButes after the baby is born)
[ ] Other
10. Where would you seek help for the above mentigredlem/s?
A. (desired): Skilled health professional
B. (undesired): Traditional midwife/family/friends
11.Are you aware of the steps needed to be takensi| @ilabor/complicationd?] Yes [_] No
(Check list for awareness: ‘yes’ if checked onenare of the following)—please encourage
participant to name as many as possible:
[ ] Identified nearest health care facility to whatte could go if there were problems
[ ] Found out how to arrange transportation if neggssago to a health care facility
[] Set aside money to pay for transportation and/tioal care
[] Decided who would go along if she had to go t@alth care facility
[ ] Talked with the nearest trained health worker &lbioeiupcoming birth
[ ] Decided who would assist with the birth)
[ ] Other
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12. At what stage in pregnancy does fetal deformitytikely occur? (desirable: <12 weeks)

13.Does a baby need to receive vaccinations immegliafedr birth?

A. (desirable): Yes
B. (undesirable): No

14.Do you think a pregnant woman needs more nutritioads than a non-pregnant woman?

A. (desirable): Yes
B. (undesirable): No

PART 3: PRACTICE QUESTIONS

1.

How many times did you go for ante-natal care dygiour pregnancy/ies in the past five
years?

A. Desirable — at least four times

B. Undesirable — less than four times

. Action taken if bleeding occurs during pregnancy

A. Desirable — seek professional help

B. Undesirable — rest, traditional healing, herbs, OTC
Action taken if severe headache occurs during @egy

A. Desirable — seek professional help

B. Undesirable — rest, traditional healing, herbs, OTC
Action taken if you had swollen feet during youegnancy

A. Desirable — seek professional help

B. Undesirable -- rest, traditional healing, herbs
Activity during pregnancy

A. Desirable — doing chores, preparing meals, walking

B. Undesirable — total bed rest
Self medication during pregnancy

A. Desirable — checks with skilled professional first

B. Undesirable — advice from traditional healer
After your delivery, who did you receive medicateffom?

A. Desirable — skilled professional/traditional bigttendant

B. Undesirable — traditional midwife
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Appendix C: Instructions for Research Assistants

General advice:

The purpose of this study is to assess the knowladg practice of reproductive health
among reproductive-age women living in Asmara, ismdnpact on birth outcome. In order to
do this, we plan to distribute a survey questioreto be completed by eligible mothers.

Before approaching eligible participants:

1. Please remember that the potential participantthferstudy are (‘inclusion criteria’):

a. Women in the reproductive age group (18-49yeavg)diin Asmara
b. Those who were pregnant or gave birth in the pgsiahs
c. Those women who speak/understand Tigrigna

2. Please try to reach the potential participant®eaiias gatherings (e.g. coffee ceremonies)
at your neighborhoods. In addition, you can apgndhose that someone from your
neighborhood brings to you who fulfill the inclusioriteria.

3. Please rememb®&OT to approach women at organizations (e.g. clinicsgghtals,
church...) as we are required by law to approachtitestors/leaders of such places for
official support letters to approach anyone whsessed by them at the moment of the
data collection. Due to time constraints, we wdldkipping this stage and collect data
from neighborhood events/social gatherings only.

4. Please explain the purpose of the study to thentedr participanBEFORE you give
out the questionnaire and make sure the particyagérstands the content. Also, give
chance to the participant to ask questions.

During a conversation with a potential participant:

1. Please approach each potential participant witrostmespect and sensitivity. Please see
the following instruction (‘My name is xxx. We atleing a study regarding knowledge
and practice of reproductive health among mothérs gave birth or have been pregnant
in the past 5 years. Have you been pregnant or ¢nsee birth in the past five years?
Are between the ages 18-49yrs? And understandghig? Then, if you are willing, we
would like to give you a questionnaire that you camplete. It will probably take you
15-20 minutes to complete the questionnaire. la&cevken read it for you and note your
answers if you need assistance). You do not hasaytat word for word but it will give
you an idea of how to start a conversation. If geptal participant is willing, ask if
‘now’ is an appropriate time or if you could comachk later. Please confirm timing that
is convenient for the participant.

2. Please put your initials (e.g. WA) on the indivitidata sheets (questionnaires) you
collected on the top right corner. This will heh@ contact the individual research
assistant if questions come up regarding informabio a specific questionnaire.
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After approaching a participant:

1. PLEASE make sure the ‘completed’ questionnaigctsially complete Try to collect
completed questionnaires from the participant diyeand check ithree timesbefore
leaving. Remember, the questionnaire is anonymodace you leave the participant,
there is no way of knowing who the incomplete guestaire belongs to. As a
consequence, new participants will need to be redto replace the incomplete data
sheets. Please let’s try to avoid making mistakasdould be prevented easily.

2. If you decide to go on a group of two, please chmuk another’'s completed
guestionnaires instead of your WoW!ICE , just as a precaution.

If you have any questions or comments, please émmaifcontact addres$
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Appendix D. Healthy Mommy Healthy Baby flyer

This is a research study (elRB #9156) entitled ‘Knowledge and
practice of reproductive health among Eritrean mothers and its
impact on birth outcome’

Healthy mommy healthy baby!

Are you:
-Tigrigna speaking?
-Pregnant in the past five years?

Then you could be eligible to take part in our study. This
will help us come up with better ways to help mothers and
their babies have a healthier life.

Let’'s make life better together!

For more information, please call: 07134432 or email: winta_a@yahoo.com
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Appendix E. Approval from Institutional Review Board

DIvISION OF RESEARCH INTEGRITY AND COMPLIANCE
Institutional Review Boards, FWA Neo. 00001869

A R o R et e e e e e
12901 Bruce B. Downe Bld . MDCO55 o Tampa, FL 536124793

UNIVERSITY OF (813) 9745638 » FAX (513)9745615
SOUTH FLORIDA

January 31, 2013

Winta Araya
College of Nursing
Tampa, FL. 33612

RE: Exempt Certification for IRB#: Pro00009156
Title: Knowledge and practice of reproductive health among mothers and its impact on fetal birth
outcome: A case of Eritrea

Dear Ms. Araya:

On 1/30/2013, the Institutional Review Board (IRB) determined that your research meets USF
requirements and Federal Exemption criteria as outlined in the federal regulations at 45CFR46.101(b):

(2) Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement), survey
procedures, interview procedures or observation of public behavior, unless:

(1) information obtained is recorded in such a manner that human subjects can be identified, directly or
through identifiers linked to the subjects; and (ii) any disclosure of the human subjects' responses outside
the research could reasonably place the subjects at risk of criminal or civil liability or be damaging to the
subjects' financial standing, employability, or reputation.

As the principal investigator for this study, it is your responsibility to ensure that this research is
conducted as outlined in your application and consistent with the ethical principles outlined in the
Belmont Report and with USF IRB policies and procedures. Please note that changes to this protocol may
disqualify it from exempt status. Please note that you are responsible for notifying the IRB prior to
implementing any changes to the currently approved protocol.

The Institutional Review Board will maintain your exemption application for a period of five years from
the date of this letter or for three years after a Final Progress Report is received, whichever is longer. If
you wish to continue this protocol beyond five years, you will need to submit: 1) a continuing review
with Final Report selected and 2) a new application. Should you complete this study prior to the end of
the five-year period, you must submit a request to close the study.

We appreciate your dedication to the ethical conduct of human subject research at the University of South
Florida and your continued commitment to human research protections. If you have any questions
regarding this matter, please call 813-974-5638.

Sincerely,

L 2D,

John Schinka, PhD, Chairperson
USF Institutional Review Board
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