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Abstract

Purpose: To determine maternal factors associated with low birth weight among neonates born at Thika
Level Five Hospital in Kiambu County, Kenya.

Methodology: Cross sectional convergent design was employed. The target group composed of mothers
who delivered in the hospital during the study period (July-August, 2019). Census method was used to
recruit participants for a quantitative study. Purposive sampling was used to select participants for FGDs
and Klls. Sample size was determined using the Cochran formula. Desired sample size was 210 mothers
which was adjusted to 215 participants. Independent variables included: socio-demographic, socio-
economic, socio-cultural, behavioral, and health of the mothers. Dependent variable was LBW which was
classified further into LBW, very LBW, extremely LBW. (UNICEF, 2010). Quantitative and qualitative
data were analyzed using Stata statistical version 14, logistic regression and NVivo version 14 respectively,

Findings: >35 years of mothers OR=13.67, p=0.018, CL [1.55-120.12] and the second born children
OR=2.98; p=0.025; CL [1.15-7.73] were associated with the overall LBW. Secondary level education
OR=0.35; p=0.03; CL [0.14-0.91] was a protection against LBW. Meru OR=17.429, p=0.016, CI [1.7162-
176.991] and other tribes OR=10.479, p=0.048, CI [1.025-107.124] were associated with low birth weight.
Hypertension OR=3.59; p=0.038; CL [0.14-0.91] and malaria (OR=51.250, p=0.005, CL [3.185-822.132])
were associated with very LBW. ANC-attendance (OR=0.068, p=0.37, CL [0.0055-0.845]) was a
protection against extremely LBW OR= 0.07; p=0,037; CL [0.01-0.85].

Unique Contribution to Theory, Policy and Practice: >35 years of mothers are risk factors for low birth
weight. Second child is at risk of being low birth weight. Neonates of Meru origin and other minority ethnic
groups in Thika are at risk of being LBW. Secondary level education is a protection against low birth
weight. Hypertension and malaria are risk factors for very low birth weight. ANC-attendance is a protection
against extremely low birth weight. The County Government of Kiambu should develop suitable strategies
of strengthening maternal and child services at level one.

Keywords: Socio-demographic, Socio-economic, socio-cultural, maternal health and behavior, low birth weight

(LBW)
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INTRODUCTION
1.1 Background to The Study

Low birth weight (LBW), defined as a birth weight less than 2500 g, remains a significant public
health problem in many parts of the world and is associated with a range of both short- and long-
term adverse consequences. Although about one-half of all LBW babies in industrialized countries
are born preterm (less than 37 weeks’ gestation), most LBW babies in developing countries are
born at term and are affected by intrauterine growth restriction that may begin early in pregnancy
United Nations Children’s Fund & World Health Organization [UNICEF & WHO], 2018).
Preterm birth accounts for 70% of all low birth weight babies. Preterm birth contributes to the
majority of the prenatal morbidity and mortality due to the resultant prematurity (Blencore , 2012).

In 2018, about 22 million neonates (16%) had LBW globally United Nations Children’s Fund
[UNICEF], 2019). Approximately 97% of LBW occurs in low-and-middle-income countries,
particularly among the vulnerable populations, including the poor in remote areas (UNICEF &
WHO, 2018). South Asia has the highest prevalence of LBW of 28%, followed by Sub-Saharan
Africa at 13%, Latin America and the Caribbean at 9%, and 6% in East Asia and the Pacific (Kim
& Saada, 2013; UNICEF & WHO, 2004; WHO, 2018). According to Center for Disease Control
and Prevention [CDC], 2014 shows great variation in LBW by place of residence; LBW is higher
in rural areas (8%) compared with urban areas (6%), and varies across the country’s regions, from
5% in Battambang/Pailin provinces to over 12% in Siem Reap Province National Information
Service [NIS], 2015).

The overall prevalence of low birth weight in Africa is 9.49% with variations among African
regions ranging from 8.9% in Eastern Africa to 10.3% in Southern Africa (Tessema ZT et al,
2021). WHO and UNICEF estimate LBW in Kenya as 11% and 6% by 2009 Kenya Demographic
Health Survey. The same survey estimated LBW to be 9.2% in Central Province, Kenya
Demaographic Health Survey [KDHS, 2017]. According to Kiambu County Department of Health
Services report of 2017, the county overall low birth weight was 42% .

1.2 Statement of the Problem

There is paucity of data on the factors contributing to the high prevalence of low birth weight in
Kiambu County. From the promulgation of 2010 constitution and the devolution of health
services; this has brought economic and political challenges hence paralysing a number of
healthcare systems. This paralysis has resulted to critical concerns, including whether changes in
socio-economic and demographic factors has contributed to poor birth outcomes reflected in LBW.
While several studies have established determinants of LBW (Asp et al., 2014; Class et al., 2017,
Kaur et al., 2014; Miranda et al., 2013), there still exist a gap in understanding the high prevalence
of LBW in Kiambu County.

Additionally, researchers do not know the degree of each determinant's effect on LBW. Due to this
knowledge gap, health delivery systems face issues, as the same techniques of health care delivery
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continue to be supplied but do not effectively address population requirements. Nevertheless, the
known determinants are evaluated at the same level of impact, despite the fact that investigation
has revealed no difference in their magnitudes. Girma et al., (2019) stated that public health
interventions should avoid focusing exclusively on changing individual risk profiles for a
particular health concern, but rather on modifying the factors that contribute to the population's
risk distribution. Failure to develop population-based solutions early in life may jeopardize funding
for other public health efforts, as scarce resources may be diverted to addressing the effects of
LBW, a condition that could have been avoided even before birth.

It is alarming, at 86% of the LBW prevalence in Thika Level Five hospital in Kiambu county, this
is significantly higher than the national average. With over ten thousand infants born each year,
the incidence of LBW might be worrying for a county whose health care system is already eroding.
As the notion of social suffering implies, LBW poses social obstacles to the family (Kleinman,
2010). Additionally, the repercussions of LBW are manifested not only through impaired cognitive
development or prenatal morbidity and mortality, but also through chronic illnesses such as
diabetes and hypertension later in life Linsel et al., 2015; Risnes et al., 2011). The cost expense of
addressing such chronic illnesses (UNICEF & WHO, 2018) may be a significant burden on
government, as health care in Kenya is primarily funded by public funds. Conn et al., (2010) noted
that reducing the prevalence of LBW results in long-term economic benefits for a county, including
increased quality of life.

1.3 Justification of Study

This study provides information that can assist in formulation of policies and setting up of
appropriate intervention measures for maternal and infant health. Low birth weight is a major
public health problem in under-resourced setting and is closely associated with fetal and neonatal
morbidity and mortality due to the need of specialized neonatal care. For proper planning of
preventive measures and for specialized care, data is required on the magnitude and determinants
of the problem of low birth weight. Moreover, having proper knowledge of associated factors of
low birth weight is important to identification and giving appropriate attention to those mothers at
risk. It will be of great relevance also in identifying mothers and children at risk, designing
appropriate measures, and undertaking timely interventions.

1.4 Study Objective

To determine the maternal factors associated with low birth weight among neonates born at Thika
Level 5 Hospital in Kiambu County.

1.5 Research Question

What are the maternal factors associated with low birth weight among neonates born at Thika
Level 5 Hospital in Kiambu County?
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2.1 LITERATURE REVIEW
2.1.1 Public Health Importance of Low Birth Weight

Having a LBW baby can cause emotional, social and financial stress for the family because LBW
babies can have life-long health problems and it is also the main reason babies die in the first year
of life (UNICEF & WHO, 2004). Poor health imposes a heavy burden on society and slows down
economic growth. Iliness is one of the major causes in the reduction of incomes and assets of poor
Kenyans, (Government of Kenya [GoK], 2007). In the light of this, LBW is one of the causes of
ill health and future developmental problems in addition to the existing burden of early infant
mortality (Alkema et al., 2016; Assefa, 2012). Reducing the incidence of LBW not only lowers
infant mortality rates but also has multiple benefits over the life cycle. A study by Awoleke, (2012)
that was aimed at estimating the economic benefits of reducing the incidence of LBW in low
income countries proved that this lowers the mortality rates and medical costs and also increases
learning and productivity.

Worldwide, neonatal mortality is 20 times more likely for low birth weight babies compared to
heavier babies (UNICEF & WHO, 2004). While in industrialized countries the majority of LBW
infants do well, thanks to the advances of modern obstetric and neonatal care, the chances for
survival of LBW infants is much lower in African and other developing countries due to inadequate
or limited medical care including proper antenatal care (Banchani, 2014). In addition to its impact
on infant mortality, LBW especially that due to IUGR has been associated with higher probabilities
of infection, malnutrition and handicapping conditions during childhood, including cerebral palsy,
mental deficiencies and problems associated to behavior and learning (Hack & Fanaroff, 2010).

Morbidity among low birth weight infants has significant implications for health services. Most of
the interest in medical care use by low birth weight infants has focused on the intensive care
services required to increase the survival of very low birth weight infants (Blencore, 2012;
Bourbonnais, 2013). The length of hospital stays in the neonatal period for infants who survive
to the first year of life averages 3.5 days for normal birth weight infants, but is much longer for
smaller infants: 7 days for those between 2,001 and 2,500 grams at birth; 24 days for those between
1,501 grams and 2,000 grams; 57 days for those less than 1,500 grams; and 89 days for those less
than 1,000 grams (Conrad et al., 2012). The length of stay for non-surviving infants tends to be
much less, although not proportionally less expensive. Wide variations both in length of stay and
direct medical costs per day occur within birth weight groups, depending on the need for
ventilation, the presence of congenital anomalies, the need for surgery, and other factors (Tamir,
2016).

2.1.2 Social Demographic Factors of Mothers associated with LBW

Yadav, 2011 and Ganesh, 2010 found out that LBW was common in younger (<20 years) and
older (31 years and above) mothers. In their study, age was an important predictor of LBW
deliveries. According to Alkema et al., (2016) the risk of delivering LBW babies is almost twice
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among mothers aged <20 (19 years and below) years and those who are over 30 years. Nair et al.,
(2011) argue that below 20 years of age, growth and development are still ongoing and so these
mothers have not attained their optimal height. Competition for nutrients between the growing
teenager and the developing foetus is also high therefore inadequacies which result in poor foetal
growth hence poor pregnancy outcomes. LBW is strongly associated with maternal factor such as
younger and older age. Mothers aged under 17 and over 35 years are at risk of delivering LBW
babies (Hamburg, 2017).

A number of studies show that mother’s age (at the time of giving birth) is associated with LBW
(Mahmud et al., 2017). A recent analysis of Department of Health Services [DHS] data in 10
developing countries (Mahmud et al., 2017) found that older mothers (age 35-49) had significantly
higher risk of delivering LBW babies compared with younger mothers, while other studies have
found a higher prevalence of LBW among babies born to younger mothers (Rajashree et al., 2015;
Sutan et al. 2014). Extremes of maternal reproductive age are associated with increased risk of
preterm birth with resultant low birth weight infant. Both adolescent (below 18 years) and women
of 35 years and older have been reported to have high rates of preterm birth. It’s not clear however,
whether these age differentials are due to biological mechanisms or other characteristics associated
to pregnancies at the extremes of maternal age (Ganesh, 2010).

Various studies likewise have discovered that status of the mother whether married or not is a risk
variable for low birth weight, with not married mothers more likely to have LBW babies than
married mothers (Raatikainen et al., 2015). There has not been a study in the region to co-relate
the marital status with LBW, thus this study will seek to find the relation and come up with the
best intervention measures.

2.1.3 Social Economic Factors of Mothers associated with LBW

Evidence from past studies show that the birth weight of a neonates increases with higher maternal
education. For instance, a study in Germany by Nair et al., (2011) revealed that the risk of LBW
deliveries is significantly higher in women with no education or low education compared to those
with higher education. Torres et. al., (2015) too obtained similar findings where by women with
the lowest education had significantly elevated risk for small for gestational age neonates (SGA).
The explanation behind these findings could be women with higher education are able to make
wiser decisions concerning their health compared to those who are not educated. Ignorance rates
are also higher in women with no education hence the poor birth outcomes. The similar scenario
also applies to women married to educated spouses as they can help them make informed decisions
concerning their health (Gupta et al., 2014). In Africa, poverty, low education and poor nutritional
status among women are some of the risk factors associated with adverse reproductive outcomes
including LBW and preterm deliveries (Hack & Fanaroff, 2010).

LBW is strongly associated with illiteracy (Nair et al., 2011). Other risk factors linked with LBW
include (Awoleke, 2012), paternal factors such as level of education, age, and employment which
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also is significantly linked to the incidence of LBW. Mothers with lower educational attainment
are generally at a higher risk of having a baby with LBW compared with mothers with more
education (Anjum et. al., 2011). Mahmud et al., (2017) and Rajashree et al., (2015) found that
illiterate mothers (no formal education) had approximately 1.5 times more risk of delivering LBW
babies compared with those with a secondary or higher education.

Low birth weight has also been associated with socioeconomic indicators such as education and
income as well as with stress during pregnancy. LBW is strongly associated with low socio-
economic status (Assefa, 2012). Mothers in deprived socio-economic conditions frequently have
LBW infants (Alkema et al., 2016).

Factors associated to household characteristics include the household’s socioeconomic status,
place of residence (urban-rural), and geographic area. An asset-based household wealth index, a
proxy indicator of family socioeconomic status, is associated with LBW; mothers in poorer
households have greater risk of having LBW babies than those in richer households
(Ghaemmaghami et al., 2013; Mahmud et al., 2017). The prevalence of LBW is higher among
babies born in rural areas compared with urban areas (Gebremedhin et al., 2015; Kayode et al.,
2014). LBW prevalence also differs by region within Cambodia (province or group of provinces).
Although existing studies on LBW have not included health insurance, some studies show that
health insurance coverage can reduce financial barriers to accessing health care (Hack & Fanaroff,
2010), thus facilitating women’s access to necessary care during pregnancy.

Current employment of the mother is considered a potential factor associated with LBW and has
been investigated in a number of studies, but without finding any significant association.
Therefore, this study seeks to find whether there exist an association about economic status and
LBW new born (Torres-Arreola et al., 2015).

The conventional theory of consumer behavior as outlined by (Becker 1960, 1981) and Becker and
Lewis (1973) contends that couples behave in a rational way when they decide on their number of
children and they view children more or less as consumption goods. They argue that there is a
negative relationship between birth weight and income which is one of the social-economic factors
of small size birth of babies. A similar research has also been done affiliated with Moi University
in department of Behavioral science where Discriminant analysis was used to identify predictors
of low birth weight. The analysis was based on 123 cases who had complete data on all the
variables used in the equation. Of those included in the analysis, 14 women (11%) delivered low
birth weight babies and 109 had normal birth weight babies. Results of the discriminant analysis
showed that socioeconomic status (SES) is one of the best predictor of low birth weight.

The execution of proof educated mediations to handle low birth weight will be progressively
effective and greatly affect wellbeing value if usage is energized by joint effort among projects
and divisions. All projects ought to be conscious of the convictions and inclinations of ladies as
for their wellbeing, the unequal sex relations and power appropriation among ladies and men, and
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the disparities between gatherings of ladies regarding race, ethnicity and private isolation
(UNICEF, 2015).

The scale-up of mediations ought to be a thorough and proof based procedure, regardless of
whether it is the development of a pilot or little undertaking, or the strengthening and growth of a
noteworthy program. Scaling up ought to infer conscious efforts to expand the effect of effectively
trying advancements, with the goal that more populaces can profit by these effects (Heaman, 2013)

Then again, Hamburg, (2017) noticed that "financial components, ethnicity and race contrasts, the
status of subsidizing of social insurance and may additionally add in contrasts to the report results”
yet that frequently they are not adequately controlled for. Ultimately, Torres-Arreolaet al., (2015)
discovers that the reason for the current irregularities between various investigations on LBW was
"contrary thinking about the significant effect of the monetary and social variables”. Mostly in
developing nations, the prevalence of LBW infant brought into the world with little sizes has been
a subject important to scholastic, specialists and arrangement creators for quite a while.

From an examination completed in Bangladesh, financial factors as a social gathering are among
the significant determinants of LBW which at that point is a noteworthy indicator of neonatal
deaths (ljadunola, 2010).

There is a solid connection between the mother's economic wellbeing (being socially impeded)
and having a low birth weight infant. Despite the fact that there is no conclusive proof on the causal
pathways between explicit social weakness and bringing forth low birth weight child, perpetual
lack of healthy sustenance, weakness looking for conduct, undesirable ways of life, expanded
danger of contamination and stress are accepted to be essential determinants of low birth weight
(Anjum et al., 2011).

On the other hand, Kim & Saada, (2013) have noted that "socio-economic factors, racial and ethnic
differences, the nature of funding of health care may further contribute to differences in the report
outcomes" but that quite often these are not sufficiently controlled for. Finally, Lawn et al., (2010)
found that one of the reasons for the existing inconsistencies between different studies on low birth
weight was "not considering the impact of the social economic factors". In most developing
countries, low birth rate and babies born with small sizes has been a subject of interest to academic,
researchers, and policy makers for a long time.

According to Population Reference Bureau, World Data Sheet (2018) gives the population of
Kenya as 51.0 million, a crude birth rate of 31 per 1000 population and a crude death rate of 6 per
1000 population. The annual estimated number infant mortality rate is 36% and the small size
births contributes significantly and puts this situation and high rate of infant mortality in the
country. From a research carried out in Bangladesh, socio-economic factors such as a social group
is one of the major determinants of low birth weight which then is a major predictor of infant death
(Isomaa, 2013).
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2.1.4 Social Cultural Factors of Mothers associated with LBW

Culturally appropriate care and gender-sensitive interventions are essential to reach women who
face greater barriers in access to health care. The implementation of evidence-informed
interventions to tackle low birth weight will be more effective and have a greater impact on health
equity if implementation is fueled by collaboration among programmes and sectors. All
programmes should be cognizant of the beliefs and preferences of women with respect to their
health, the unbalanced gender relations and power distribution between women and men, and the
inequalities between groups of women with respect to race, ethnicity and residential segregation
(UNICEF, 2015).

Cultural practice is one of the important factors that the healthcare workers need to focus when
providing maternal and child health care services. It involved the management of most illnesses at
any stages for an individual who lives in society with strong cultural beliefs. Many studies done
earlier had shown the association between cultural practice, its shared beliefs and norms that
influence family behaviors in obtaining maternal and child health care. Modern healthcare practice
is not well accepted or utilized if family awareness and knowledge level is inadequate for them to
make good decision. Even though the young are not keen to practice cultural practice, they have
no choice but to follow since they live with their family and especially when the bonding as part
of extended family is strong. They do that for the purpose of not offending their parents or society.
Scarce researches are available focusing on neonatal health and cultural practice. Many cultural
practices are still commonly practiced without knowing its existing health benefits or potential
harm. The common reasons for cultural practicing were due to self-belief, convenience, family
pressure and to please the elders (Awoleke, 2012).

Developing countries are rich with cultural practices (Ganesh, 2010). There is an insignificant
association between birth weight and religion (YYadav, 2011). This study disagrees with Yadav on
the association between LBW and religion, Kenya has various major religions but various beliefs
is very high in regard to medication, seeking medical care and delivery care. Therefore, this
research will extensively analyze this risk factor in order to determine whether any association
exists.

2.1.5 Behavioural Factors of Mothers associated with LBW babies

There is a strong relationship between mother’s social status (being socially disadvantaged) and
having a low birth weight baby. Although there is no definitive evidence on the causal pathways
between specific social disadvantage and giving birth to low birth weight baby, chronic
malnutrition, poor health seeking behavior, unhealthy lifestyles, increased risk of infection and
stress are believed to be important determinants of low birth weight (Maloni, 2010).

Antenatal care (ANC) visits are important for maternal and fetus health. ANC refers to pregnancy-
associated healthcare services provided by skilled health (Krueger, 2015). Even when birth takes
place in hospital, non-attendance or attending antenatal clinic fewer times carries a substantially

65



International Journal of Health Sciences
ISSN: 2710-2564 (Online)
Vol. 6, Issue No. 5, pp 58 - 97, 2023 www.carijournal.org

elevated risk of severe adverse pregnancy outcome. The optimal amount and content of antenatal
care in either low- or high- risk pregnancies is not yet resolved. There is, however, evidence
showing some unguestionable benefits of antenatal care (Lee et al., 2013). Muhwava, (2016) found
out that, pregnant women who choose not to use maternity care had poor pregnancy outcomes
although delivery took place in hospital, in conditions of modern obstetric care. They found
specifically, the risk of placental abruption, intrauterine infections, preterm birth, LBW and even
intrauterine fetal death and neonatal death to be significantly higher in those who did not attend
clinic than in the general obstetric population who attended routine antenatal care. Clinically,
attending antenatal care fewer times appeared to be a significant contributor to LBW, and this
association was chiefly the result of preterm delivery, not that of growth restriction (Migwi, 2014).

Factors associated to mother’s health-associated behaviors include: whether the mother perceived
any problems in accessing care, number of antenatal care (ANC) visits during pregnancy, and
whether the mother received ANC with nutritional counseling. Literature shows that lack of
attending 4 ANC visits is a risk factor of LBW (Zheng et al., 2016). A number of studies show
that the number of ANC visits is also associated with LBW (Feresu et al., 2015; Mahmud et al.,
2017). A study conducted by Rondon et al., (2015) found attending fewer than four ANC visits to
be a maternal risk factor for LBW, whereas the other studies did not specify a threshold number
of ANC visits, but only an inadequate number of ANC visits. Quality of ANC is also included in
some studies as a potential risk factor of LBW.

Low birth weight can be attributed to two major phenomena: intrauterine growth retardation and
preterm delivery. The primary risk factor for intrauterine growth retardation is smoking, which
accounts for 20% to 30% of all LBW births in the United States (Nyamtema et al., 2012) followed
by low maternal weight gain and low pre-pregnancy weight (Zikmund, 2010).

High-risk behaviors, such as smoking, may be associated with psychosocial stress and LBW
(Torres et. al., 2015). There is ample evidence to show that maternal factors and risk behaviors
during antenatal period play significant roles in the birth weight of babies (Ganesh, 2010).
Pregnant mothers with unhealthy lifestyles that include activities such as smoking were found to
be at high risk of delivering LBW babies (Rajashree et al., 2015). A previous study also had
showed that drugs taken during pregnancy, such as malaria prophylaxis, were associated with the
incidence of LBW (Takai, 2014). High-risk behaviors, such as smoking, may themselves be
associated with LBW (Nair et al., 2011).

According to WHO, it recommends healthcare providers to ask all pregnant mothers about their
tobacco use (past and present) and exposure to second hand smoke as early as possible in
pregnancy and at every antenatal care visit. There exists a gap since the available literature is only
on active smoking; this study seeks to examine all the SHS exposures as recommended by (WHO,
2013). Also it seeks to determine about use of alcohol and other substances (past and present) as
this may likely be a risk factor as well.
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2.1.6 Maternal health factors associated with LBW

Maternal health and child outcomes including LBW is interconnected (Murima, 2016). Measures
of maternal health include: anemia, body mass index (BMI) and hemoglobin levels (Mahmud et
al 2017, Sutan et al., 2014 and Sacker, 2017). Mothers with hemoglobin levels below 11g/dl at the
time of delivery are at risk of having babies with LBW (Rajashree, et al., 2015). Body Mass Index
(BMI) is an indicator of mother’s nutritional status mothers with low BMI - less 18.5kg/m? are at
a greater risk of having LBW babies compared with babies born to mothers with normal weight
(Kader & Perera, 2014; Mahmud et al 2017, Sutan et al., 2014 and Sacker, 2017).

3.1 MATERIALS AND METHODS
3.1.1 Study Area Description

The study was Thika Level 5 Hospital found in Kiambu County, Kenya. Data was collected from
four sites; maternity, post-natal ward, MCH clinic, and Newborn unit. This hospital is a general
public hospital with a capacity of 265 beds. It is strategically placed to serve three counties namely;
Kiambu, Muranga, and Machakos. The hospital delivery services are provided 24 hours. It
conducts about 23 deliveries per a day.

3.1.2 Study design
Cross-sectional convergent study design was employed.
3.1.3 The study Population

The study population constituted of women who delivered at the Thika Level 5 Hospital during
the study period.

3.1.3 (i) Inclusion Criteria

Mothers >18 years old who delivered at the Thika Level 5 Hospital during the study period and
consented to participated in the study.

Mothers < 18 years old who were emancipated minors whereby the mother was any of the
following: an orphan, heading a household, adolescent living in the street, married, parent or legal
guardian was absent and the minor consented (WHO, 2018). Where either a parent or guardian
was present, he or she took consent on behalf of the mother and the minor only assented (WHO,
2018).

3.1.3 (ii) Exclusion Criteria

Mothers who were referred to another facility immediately after delivery or mothers who had
stillbirths.
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3.1.4 Sample Size Determination

The population sample was resolved utilizing the normal proportion (p) of 16.4% from the
predominance of LBW in the recorded report done in Narok District Hospital in 2011 (Migwi,
2014)

In the determination of population sample, Cochran formula (1963:75) was utilized (Israel, 1992).

zZxpxq
o=

Where;

No: anticipated population sample to use;

z . standard typical deviation at 95% CI of 1.96

g : the extent evaluated in the objective populace 1-p (0.164) = 0.836

e : the level of precision at 95% CI of 2.5% two-tailed test.

_ 1.962x0.164X0.836 _

0.0252 =210

No
Therefore, the sample size was 210. This sample size was adjusted to 215 participants.

3.1.5 Sampling Technique

Purposive sampling was used to select Thika Level 5 Hospital due to its high prevalence of low
birth weight. Census method was used to select mothers for the quantitative study. All mothers
who delivered at Thika Level 5 Hospital during the study period and were willing to participate in
the study were recruited. The recruitment process was done at the post-natal ward and it was guided
by the delivery records. The order of the interview depended on the length of period a mother
stayed in the facility, mothers who were discharged on the same day of delivery were interviewed
first, followed by those with long stay. The recruitment process was done in all days except
Saturday and Sunday. The recruitment time started at 8 am and ended at 5 pm.

Participants who took part in qualitative study were purposively sampled. Mothers who were able
to sit for a minimum of 20 minutes were selected for a focus group discussion (FGD). Health
workers who were knowledgeable and skilled on mothers and neonates were selected for key
informant interviews (KIs). Participants were nurses who worked directly under mothers and their
neonates, and they included nurses in charges of the following areas: maternity, postnatal ward,
MCH and newborn unit.

3.1.6 Variables

The independent variables included: age of the mother, mother’s ethnic group, the mother’s marital
status, mother’s education status, mother and spouse income status, household size, social groups,
cultural norms and taboos, ANC attendance, drug and substance use (tobacco, marijuana, heroin
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and alcohols), The dependent variable was LBW which was classified further as low birth weight,
very low birth weight, extremely low birth weight. The primary focus was first to identify low
birth weight which was then categorized according to the standard classification (UNICEF, 2010).

3.1.7 Data Collection Instruments

Various instruments were developed for data collection. An interviewer administered
questionnaire was used to collect quantitative data for 215 mothers, while Focus Group Discussion
(FGD) guide was used to collect qualitative data for focus group discussions. The questionnaire
was designed in English, but was administered to the respondent in Kikuyu (local language),
Kiswabhili, or English subject to the choice of the client. A Key Informant guide was used to collect
qualitative data for health workers who were mainly nurses working directly under neonates and
mothers. A checklist was developed and used to collect data on maternal health and ANC
attendance. Maternal clinic cards were used to confirm the ANC visits to health facilities and the
overall health of the mother.

3.1.8 Data Collection Procedures
3.1.8. (i) Quantitative Data

The interviewer explained to the mothers the importance of the study and why their participation
would be significant. Those who agreed to participate in the study were asked to sign a consent
form before the questionnaire was administered to them through face to face interview. Prior to
the interview, the interviewer was blinded on the birth weight of the neonates to the selected
mothers to avoid bias. Once the client was selected, she was interviewed in a private room in the
maternity unit so as to ensure privacy. Mothers who had undergone caesarian section were
recruited after 48-72 hours. A note was fixed on the outside to indicate that an interview was in
progress. Gestational age was determined using the mother’s recorded or reported Last Normal
Menstrual Period and the date of delivery. A confirmation was done by checking the mother and
child health booklet.

The interviews were carried out 12 hours after delivery. Clinical records were also reviewed to
verify information on the respective neonates and other clinical information given by the mothers.

3.1.8 (i) Qualitative data

Focus Group Discussions (FGDs) was conducted on a different group of mothers who delivered
at Thika Level 5 Hospital after quantitative data collection was completed. FGDs gave diverse
information on low birth weight babies and the characteristics of the mothers giving birth to these
children. The time for group discussion was between 9 am and noon. A FGD guide was used to
guide the focused group discussion. The discussions took place within the hospital set up where
the environment was conducive with circular seating arrangements. All the discussions were tape
recorded and each one of them took a maximum of 20 minutes moderated by the Researcher.
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3.1.9 Quality Assurance Procedures
3.1.9 (i) Pre-testing of data collection tools

Pre-testing took place at Machakos Level Five Hospital to test whether the questions in the
questionnaires had captured the needed information as well as checked for redundant and
misleading words. The pre-test was also to ensure mothers of different background were asked
appropriate questions. This was important since it ensured that the interviewer was able to
administer the questions properly. The questionnaire was standardized based on the consistency
of the results obtained.

3.1.9 (i) Recruitment of Research Assistant

Two research assistants who were nurses working at Thika Level 5 Hospital and trained on data
collection were used. They also had previous experience in data collection. They spoke Kikuyu,
Kiswahili, and English.

3.1.9 (iii) Training of Research Assistant

The research assistants were trained on the following: the purpose and objective of the study; their
role and motivation; duties and responsibilities; strategies of recruiting the respondents; how to
use the questionnaire and conduct the actual interview; how to overcome difficulties that may be
encountered such as a nervous or reluctant respondent; distracting environment or interference
from others present; how monitoring of data collection was to be conducted and finally on ethical
issues.

3.1.9 (iv) Monitoring of Data Collection

The research investigator received all the filled questionnaires on a daily basis and she critically
reviewed interviewers’ returns and checked for unusual or inconsistent responses in the
questionnaire. She met daily with the research assistants to check together if the responses were
properly filled and completed, moreover to discuss any difficulty that might be encountered.

3.1.10 Data Management

The Data was stored in a laptop of the Research investigator and a backup copy in an external hard
drive that was accessible to the Researcher Investigator and the two research assistants only. The
original data remained unmodified and in case of modifications, one was able to track how and
which changes were made and by whom. A score was kept on who had access to analysis of data
and with whom data has been shared with. Data was always accompanied by a file that included a
description of the data. In statistical analyses, the codes were written in a format that anyone who
would like to repeat the analyses was able to do so by following the codes made by the researcher.

3.1.10 (i) Data Entry, Cleaning, and Coding

Data obtained from the field was edited in order to eliminate errors and biases that might have
resulted from data collection. The data was cleaned, coded and entered into a computer and
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analyzed. Codes were assigned to categorical data before entering it on the computer. Numerical
data such as the weight of the neonates was entered with the same precision as they were measured
and the unit of measurement remained constant. Missing values were also coded. An asterisk to
indicate missing values was used.

3.1.10 (ii) Quantitative data analysis

Data was entered and analyzed using Stata statistical software version 14. Univariate analysis,
multiple logistic regression and a two-tailed test of significance with a 95% confidence interval
were performed. Descriptive analysis was done to determine the prevalence of low birth weight
and factors associated with LBW of neonates for mothers delivering at Thika Level Five Hospital.
Bivariate, stratified and logistic regression analysis was performed to determine the association
between the independent and the outcome variable and to control for potential confounders. A
two-tailed test of significance was used. The measures of association were reported with a 95%
confidence interval. Factors with a p-value of <0.05 was regarded as statistically significant.

3.1.10 (iii) Qualitative Data Analysis

The recordings were translated to verbatim, using a transcription developed protocol thematic
analysis by NVivo version 14. The accuracy of the transcripts was verified. A content-driven,
thematic codebook using an interactive process was created each focus group transcripts were
viewed independently and new themes were created. All codes were defined using NVivol4 (QSR,
2014) and applied to the transcripts. The incremental progression of theme identification by log to
determine when each code was identified. Code frequencies were then documented whereby the
number of focus groups in which a code tallied. Data was also analyzed based on a 90% metric to
provide a more robust measurement of saturation. Code frequencies were used as a proxy measure
and to group the results into -low, medium and high frequencies in order to determine salient of
the themes.

3.1.11 Ethical Considerations

Permission to carry out the study was obtained from the Kenyatta National Hospital Ethical
Committee and the medical superintendent of Thika Level 5 Hospital. The purpose of the study
was explained to the mothers and subsequently consent was obtained for participation in the study.
The respondent mothers were interviewed in a private room. No name was recorded on the
questionnaire or any other identifier relating to the respondent. A study subject number was used
as the unique identifier. Mothers under 18 years old were considered as emancipated minor
whereby if the mother was an orphan, heading a household, adolescent living in the street, married,
parent/legal guardian was absent, then the minor consented. If the parent/guardian was present at
the time of study he/she took consent on behalf of the mother and the minor was only to asset.
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41RESULTS

4.1.1 Socio-Demographic Factors of Mothers at Thika Level 5 Hospital in Kiambu County
This information is displayed in Table 1

The key informants at the health facility gave the characteristics of the mothers who delivered at
the facility. “Majority of the mothers who deliver here are between 16 and 40 years. In terms of
marital status majority are married. The majority of the mothers are Kikuyus and Kambas.
Majority of the mothers are unemployed, and when it comes to the level of education, the mothers
commonly have attained secondary education with very few having university education or
certificate from college. A greater proportion of the spouses have a source of income” Nurse 1

A good number of mothers who participated in a Focus Group Discussion indicated that their
spouses gave them money to facilitate their movement and buy necessary requirements as advised
at the health facility.

“Most of us are not working and we rely on our husbands to give us transport to the hospital and
buy what the health authorities tell us to buy”” Mother 7.

The Focus Group Discussion of mothers gave various causes of low birth weight among the
neonates. “Doing a lot of work when pregnant can lead to a mother having a low birth weight
baby. Even family planning is also another cause of getting low birth weight baby” Mother 1

‘Some mothers don’t follow instructions given from the hospital. For example, they are told not to
work but they continue working” Mother 3.

The mothers on a Focus Group noted that nutrition and stress were a great concern. “Some mothers
have difficulties with finances and eating well is a problem and also stress contributes a lot to a
mother getting a low birth weight baby” Mother 5.

Mothers in the Focus Group indicated that they attended ANC clinic depended on the health of the
mother and the stage of the pregnancy during the first visit to the hospital.

“Most mothers attend ANC but number of visits depends on the body of the mother. If the mother
is having health issues, then she will have more ANC visits. Again, number of visits to hospital will
also depend the months one has been pregnant” Mother 6.

The Key Informants “The majority of the mothers do attend ANC during their pregnancy period.
The majority attend ANC during their first and second trimester. The majority attend more than
one ANC visits during the entire pregnancy period” Nurse 4.

Mothers in the focus group discussion (FGD) indicated that they do not drink or smoke tobacco
and other illicit drugs but their husbands drank and abused drugs.

“I don’t smoke or drink alcohol but my husband drinks alcohol, smokes and also takes bang. He
is not the only one but there are also others who behave like him” Mother 2.
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The health facility workers had no records of the mother’s income, household size and whether
mothers belonged to a social group or not. Most of the mothers who delivered at the facility were
Christians with the minority being Muslims. On socio-cultural attributes of the mothers, there was
no clear information on the norms that are attached to foods and excess work on pregnant mothers.
The Key Informants gave other causes of low birth weight. “Other factors causing low birth weight
include overworking by the pregnant mothers, underlying health conditions of the mothers, stress
which leads to poor feeding by the mother during pregnancy. Poor nutritional status of the mother
during pregnancy” Nurse 4.

The mothers gave their opinions on some complications during pregnancy that could result to
having low birth weight. “Doing a lot of work when pregnant can lead to a mother having a low
birth weight baby. Even family planning is also another cause of getting low birth weight baby”
Mother 12

‘Some mothers don’t follow instructions given from the hospital. For example, they are told not to
work but they continue working” Mother 6.

Key informants gave reasons leading to low birth weight. “The gestation period and uterine
conditions affect birth weight of babies born at this facility. Babies born below 37 weeks normally
have a preterm birth and a high chance of having a low weight. Mothers with high blood pressure
also have a high chance of giving birth to babies with low birth weight because we have to remove
the baby before term” Nurse 3.

On socio-cultural myths and beliefs on foods during pregnancy, some indicated that in their
community they are not allowed to eat some kinds of foods like eggs and beef. On the role of the
spouses in helping the pregnant mothers, majority indicated that their spouses give them money to
facilitate their movement and buy necessary requirements as advised at the health facility.

Of those who indicated that they were restricted from taking certain foods, listed the foods as beef,
eggs, avocado, chips and pork. On socio-cultural myths and beliefs on foods during pregnancy,
some indicated that in their community they were not allowed to eat some kinds of foods like eggs
and beef

Some of the respondents indicated that their spouses did smoke and took alcohol and other
substances like bhang.

The life style of the mothers who deliver at the facility was also examined. Very few mothers do
smoke cigarette and do take alcohol.
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5.1 DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
5.1.0 Discussion
.1.1 Prevalence of Low Birth Weight

The overall prevalence of low birth weight at Thika Level 5 Hospital was found to be 34.4%
compared with the national prevalence of 11% (KDH, 2009). This translates to over three times
higher than that of the national low birth weight prevalence. According to the classification of low
birth weight by UNICEF/WHO, 2010, the prevalence of low birth weight <2.5kg (1.5-2.499kg)
was 14.22%; very low birth weight < 1.5kg (1.499-1kg) was 18.8%; and extremely low birth
weight < 1kg (0.999 and below) was 1.38%. These findings indicate that majority of children born
with low birth weight were classified as very low birth weight and this means that their mothers
needed to have along stay in the hospital.

5.1.1 Social-demographic, Socio-economic and Socio-cultural factors associated to LBW

This research established that age was a predictor of low birth weight similar to the results of Nair
et al, 2011. Mothers who were >35 years were more likely to have infants with low birth weight
compared to mothers of <35 years. This is in contrast to other researchers who found out that even
the youthful mothers were more likely to get low birth weight infants ((Rejeshree et al. 2015, Sutan
et al, 2014, Hamburg, 2017). However, this research is in agreement with the findings of Alkama
et al., 2016 where mothers >35 years were more likely to get low birth weight babies than mothers
below 35 years.

Marital status of mothers did not have any association with low birth weight of their infants in
contrast with other researches where married women were less likely to have low birth weight
infants (Raatikainen, Heiskanen, & Heinonen, 2015).

According to this research, education was found to be a protection against low birth weight (2.489-
1.5kg). The findings specified secondary education as a protection of low birth weight. This is in
agreement with Nair et al., 2011 who revealed that the risk of low birth weight deliveries was
higher in women of lower education than those of higher education. Mothers at secondary level
are able to make decisions about their health Gupta et al., 2014. This research did not establish
why secondary education was a protection against low birth weight and not college or university
education.

The results of this research showed that the income of the mother and her husband were not
associated to low birth weight contrary Assefa, 2012; Hamburg, 2017; ljadunala, 2010; and
Alkema et al., 2016 who stated that mothers who lack finances as often as possible have low birth
weight neonates. In agreement with the other researchers is Anjum and his group who stated that
there was a connection between the mother's economic wellbeing (being socially impeded) and
having a low birth and stress as determinants of low birth weight (Anjum et. al., 2011).
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Household size was found to be associated to low birth weight. The second child was at risk of
being low birth weight contrary Mazharul found out that the first-born child was at risk of being
LBW than other children since the mother has inadequate information on pregnancy matters.
during the first pregnancy (Mazharul M at al.,2020). The reasons behind the findings were
unknown. However, mothers’ focus group discussion cited family planning as one of the factors
associated with low birth weight. Normally women do family planning after the first child. This
might have led to the second child becoming a victim of family planning side effects. Probably the
mother stopped using family planning methods at the second child after realizing that she was not
doing well in terms of her health allowing the third child to be born healthy. Other researchers
studied household size in terms of resources which in return affected birth weights (Barker, 2007,
Raatikainen et al., 2015).

The research noted that norms, taboos and values of communities were not associated to low birth
weight. Mothers stated clearly that there was nothing they were prevented from doing by their
communities. Although some mothers stated that they were prohibited from eating beef, eggs and
avocado. This was not a threat to the health of the mother since there were alternative foods which
catered for the nitrites in the prohibited foods. This is contrary to other researchers who found out
that culture on medicinal services administration (Raman et al., 2009) as well as religion were
associated to low birth weight (UNICE, 2015; Awoleke, 2012; Ganesh, 2010; Yadav, 2011).

On ethnicity, this research found out that ethnicity is associated with low birth weight. The Meru
and other minority ethnic groups were likely to bear LBW babies. Similar findings were found by
the other researchers. UNICEF, 2015, Hidalgo-Lopezosa P, 2019; Martinson ML, Reichman NE,
2016). These researchers revealed inequalities and maternal genetics (Goldstein RF, 201 Urquia
ML, 2012 ) as causes of LBW among ethnic groups. This study did not find out the reasons why
Meru and other minority ethnic groups had LBW babies. This research did not establish the causes
of LBW among the second born children. Secondary education was found to be a protection against
LBW similar to Nair et al., 2011; Torres et. al., (2015) Increase in level of education reduces
LBW similar to Muhmud et al., 2017; Bhaskar R.K at al, 2015 findings.

Women with higher education are able to make wiser decisions concerning their health
Hypertension was found to be associated with very LBW. Several findings have concurred with
this research that hypertension is a risk factor for LBW. Geteneh et al., 2020; Desta, M., Tadese,
M., Kassie, B. et al, 2019; Zhuomin Huang at al., 2023

5.1.2 Maternal Behavioral factors associated to LBW

This research established that ANC attendance was a protection against extremely low birth
weight. Similarly, Krueger, 2015 revealed that non-attendance carriers a substantial risk of a severe
pregnancy outcome. This was also the same as Maloni’s 2010 and Muhwava’s, 2016 findings who
discovered that low birth weight was higher in the individuals who did not go to the facility than
those who went to routine antenatal consideration. Number of ANC visits were not associated to
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low birth weight contrary to other researchers who noted that going to antenatal consideration
fewer occasions seemed, by all accounts, to be a huge supporter of LBW (Krueger, 2015;
Muhwava, 2016 and Migwi, 2014 ).

Focus group discussion for the mothers indicated that those mothers who attended many ANC
visits were unhealthy.

Smoking, alcohol and drug abuse was not associated to low birth weight. It was noted from the
health workers and mothers that very few mothers were smokers and substance abusers. These
findings were contrary to Nyamtema et al., 2021 who approved that smoking is an essential hazard
factor for intrauterine development hindrance.(Nyamtema et al, 2012; Rajashree et al., 2015)
trailed by the low maternal weight put on and low pre-pregnancy weight (Zikmund, 2010).

5.1.3 Maternal Health Factors

Body mass index and hemoglobin levels were not associated to low birth (BMI) contrary to other
researchers who discovered that anemia, body mass index (BMI) were associated with low birth
weight (Zikmund, 2010; Rajashree et al, 2015; Gupta et al., 2014).

The health workers and mothers who participated in FGDs cited underlying health conditions of a
mother as one of the factors for LBW infants. The research established that mothers who suffered
from hypertension were more likely to get very low birth weight babies than those without
hypertension. The research also revealed that malaria was a risk factor for low birth weight. These
findings were similar to Isomaa’s findings of 2013 which found out that malaria was associated
with low birth weight.

5.2 Conclusions
Conclusions

Risk factors of LBW are mother ‘s age of >35 years, second born child, ethnicity, hypertension
and malaria.

Level of education and ANC attendance are factors that provide protection against LBW.

5.3.1 Recommendations for Policy

Recommendations

1. There is need to provide special management for mothers of >35 years.

2. County Government of Kiambu to provide effective management of hypertension among
pregnant mothers

3. County Government should promote ANC attendance and education.

4. The County Government of Kiambu should prevent and control malaria as per the

guidelines of malaria policy.
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5. Further research is needed to establish the reasons for second child and ethnicity as risk
factors for LBW
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Tables and Figures
Figurel below is a conceptual framework with independent variables and independent variable.

Independent variable

Maternal Factors

e Socio-demographic factors (Age,
Maritus, Education) Dependent variable

e Socio-economic factors (Income,
Household size, Social groups)

e Socio-cultural factors(Values,
Norms and Taboos)

o Maternal health (Anemia, Body
Mass Index(BMI), Haemoglobin
Levels)

e Behaviors Factors (ANC
attendance, Lifestyle)

LOW BIRTH WEIGHT

A4

Figure 1 Conceptual Framework

Figure 1 above shows independent variables that are maternal factors which include: socio-
demographic, socio-economic, socio-cultural, maternal health and behavioral factors of mothers.
The dependent variable is low birth weight which is classified further to low birth weight, very
low birth weight and extremely low birth weight.

Descriptive Analysis
1 Response Rate
Table 1 presents the response rate.

Table 1 Response rate

Frequency Percent
Returned 215 100.00
Not Returned 0 0.00
Total 215 100.00

Table 1 above indicated 100% of the total sample size which is an excellent response rate. This
indicates that all the sampled respondents, fully participated in the study.

2 Socio-demographic and Socio-economic Factors of Mothers

Table 2 presents the socio-demographic and socio-economic factors of mothers. They include age,
marital status, county residence, ethnicity, level of education, occupation, income and spouse
income.
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Table 2 Socio-demographic and Socio-economic Factors of Mothers

Maternal characteristic Frequency Percentage
Age Category

Less than 18 years 3 1.40
18-34 years 201 93.49
35 and above years 11 5.12
Marital Status

Divorced 3 1.41
Married 176 82.63
Never Married 33 15.49
Single 1 0.47
County of residence

Kiambu 167 78.04
Murang’a 33 15.42
Machakos 8 3.74
Others 7 3.29
Ethnicity

Kamba 30 14.22
Kikuyu 124 58.77
Kisii 9 4.27
Luhya 12 5.69
Luo 8 3.79
Meru 15 7.11
Others 15 7.11
Level of education

College/University 57 26.51
Primary 43 20
Secondary 115 53.49
Occupation

Business 35 16.4
Casual labor 13 6.1
Employed 39 18.2
Farming 9 4.2
None 8 3.7
Student 16 7.5
House wife 94 43.9
Income

0-10000 157 73.02
10001-20000 0 0.00
20001-30000 0 0.00
Above 30000 58 26.98
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Spouse Income

0-10000 27 24.77
10001-20000 59 54.13
20001-30000 12 11.01
Above 30000 11 10.09

As indicated for age category, the common age was between 18 and 34 years with 93.49%; 6.42%
were aged 35 years and above and 1.38% were aged less than 18 years. For marital status, 82.63%
were married, 15.49% were never married,1.41% were divorced and 0.47% were single. On the
county of residence, 78.04% were from Kiambu, 15.42% were from Murang’a, 3.74% were from
Machakos and 3.29% were from other counties. On the ethnicity background, 58.77% were
kikuyus, 14.22% were Kamba, 5.69% were luhyas, 4.27% were Kisii, 3.79% were Luos, 7.11%
were Meru and 7.11% were from other tribes. Level of education of the mothers, 53.49% had
attained secondary education, 26.51% had attained college education and 20% had attained
primary education. The occupation, most were house wives with 43.9%, 18.2% were employed,
16.4% were business ladies, 7.5% were students, 6.1% were casual laborer, 4.2% were farmers
and 3.7% had no occupation.

3 Complications During Pregnancy

Table 3 shows the complications the mothers had during pregnancy. They included anaemia, P.V
bleeding, hypertension, urinary tract infection, malaria, febrile illness and the BMI issues.
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Table 3 Complications during pregnancy

Low birth weight

Yes No
Complication n (%) n (%)
Anaemia
Yes 2(2.8) 1(0.7)
No 69 (97.2) 139 (99.3)
P.V Bleeding
Yes 10 (13.9) 11 (7.9)
No 62 (86.1) 129 (92.1)
Hypertension
Yes 5(6.9) 7 (5.0)
No 67 (93.1) 132 (95)
Urinary Tract infection
Yes 12 (16.4) 19 (13.6)
No 61 (83.6) 121 (86.4)
Malaria
Yes 2 (2.8) 1(0.7)
No 69 (97.2) 138 (99.3)
Febrile illness
Yes 1(1.4) 0 (0.0)
No 70 (98.6) 140 (100.0)
BMI
Underweight 3(2.1) 4(5.3)
Normal weight 97(69.3) 54(72.0)
Overweight 37(26.4) 13(17.3)
Obese 3(2.1) 4(5.3)

As indicated in Table 3 above, 2.82% of the babies who had low birth weight, their mothers had
anaemia during pregnancy while 97.18% did not have anaemia during pregnancy. 13.89% of the
newborns who had low birth weight their mothers had P.V bleeding during pregnancy and 86.11%
did not have that complication during pregnancy. About 6.94% of the newborns who had low birth
weight, their mothers had hypertension complication during pregnancy while 93.06% did not
experience hypertension during pregnancy. Similarly, 16.44% of the newborns who had low birth
weight, their mothers had urinary tract infection while 83.56% did not have urinary tract infection.
In addition, 2.82% of the newborns who had low birth weight their mothers had malaria
complication during pregnancy while 97.18% do not have malaria during infection. Further 1.41%
of the newborns who had low birth weight, their mothers experienced febrile illness during
complication while 98.59% did not experience the febrile illness during pregnancy.
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4 Cultural Factors of Mothers

The cultural factors that are likely to be risk factors for low birth weight include cultural beliefs
on food and work.

Figure 2 below, shows the percentage of respondents who said that they were restricted on taking
certain foods during their pregnancy

2.82

= N0 =yes

Figure 2 Restrictions of certain foods during pregnancy

As indicated in Figure 2 above, 2.8% of the respondents indicated that they were restricted on
taking certain foods while 97.2% indicated that they were not restricted.
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Restrictions on doing some duties during pregnancy

Figure 3 shows the restrictions on doing some duties during pregnancy period by the respondents.
120
100 95.35

o
o

Percentages, %
(o))
o

40
20 4.65
0 |
no yes

Figure 3 Restriction of Activities during Pregnancy

As indicated in Figure 3 above, 95.4% were not restricted while 4.7% were restricted. Of those
who said that they were restricted indicated that the duties were, doing any difficult job,
overworking and taking medicine.

5 Behavioral Factors of Mothers

Behavioral factors of mothers that are likely to be the risks for low birth weight include ANC
attendance and alcohol and tobacco smoking.

Table 4 ANC Attendance and stages of ANC attendance among mothers at Thika Level Five
Hospital in Kiambu County

Low birth weight

Yes n (%) No n (%)
ANC attendance
Yes 70 (93.3) 137 (97.9)
No 5(6.7) 3(2.1)
Stage
First trimester 14 (20.0) 23 (16.7)
Second trimester 96 (69.0) 48 (68.6)
Third trimester 8 (11.0) 19 (13.8)

Table 4 indicates whether mothers did attend ANC and the stage the mother attended ANC clinic.
As indicated, 93% of the neonates who had low birth weight, their mothers attended ANC while
7% of the neonates who had low birth weight their mothers did not attend ANC at all. In addition,
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20% of the neonates who had low birth weight, their mothers attended ANC during the first
trimester, 69% attended during the second trimester and 11% attended during the third trimester.

Table 5 Frequency of ANC attendance among mothers at Thika Level Five Hospital in
Kiambu County

Table 5: Number of times mothers attended ANC clinic

Low birth weight

Yes n (%) No n (%)
Times attended ANC
Once 4 (5.7) 3(2.1)
Twice 22 (31.4) 17 (12.0)
Thrice 15 (21.4) 41 (29.0)
4 and Above 28 (40.0) 77 (54.6)
None 1(1.4) 3(2.1)

Table 5 gives the times the mothers attended ANC. As indicated, 5.7% of the newborns who had
low birth weight, their mothers attended ANC once, 31.4% attended ANC twice, 21.4% attended
ANC thrice, 40% attended four times and above and 1.4% did not attend ANC at all.

Tobacco Smoking and Alcohol Abuse Among Mothers

Table 6 below shows the smoking and alcohol abuse among mothers at Thika Level Five Hospital
in Kiambu County

Table 6 Substance abuse among mothers at Thika Level Five Hospital in Kiambu County

Low birth weight

Yes n (%) No n (%)
Smoke
Yes 1(1.3) 0(0.0)
No 74 (98.7) 140 (100.0)
Alcohol
Yes 4 (6.0) 0(0.0)
No 63 (94.0) 129 (100.0)

Table 6 gives the status of mothers who smoke and who take alcohol. As indicated, 1.3% of the
neonates who had low birth weight their mothers smoke while 98.7% do not smoke. In addition,
6.0% of the neonates who had low birth weight, their mothers take alcohol while 94.0% do not
take alcohol.

Inferential Analysis

Univariate analysis for socio-demographic and socio-economic and socio-cultural factors
associated with LBW
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Table 7 indicates the univariate analysis of the socio-demographic, socio-economic factors and
socio-cultural factors associated with low birth weight.

Table 7 Univariate Analysis of Socio-demographic, social cultural factors and socio-
economic factors of mothers associated with overall LBW

Variable Odds Ratio Std. Err. Z P>z 95% Conf. Interval

Marital Status  0.8026873 0.250735 -0.7 0.482 0.435169  1.480592
Ethnicity 1.043912 0.063616 0.71 0.481 0.926386  1.176349
Education 0.9934763 0.166629 -0.04 0.969 0.71514 1.380142
Income 1.026803 0.109779 0.25 0.805 0.832689 1.266168
Age 3.977268 2445189 2.25 0.025 1.191993 13.27076

Social Group 0.6229314 0.206012 -1.43 0.152 0.325789  1.191088
Household

size 1.857548 0.538834 2.13 0.033 1.052023  3.279858
Restriction

doing any hard

work 1.92871 1.252374 1.01 0.321 0.54011 6.8899
Restriction

eating  some

foods 1.9154 1.58894 0.78 0.433 0.37837 9.73575
Occupation 0.8371041 0.438686 -0.34 0.734 0.299713  2.338046
Spouse Income 2.375 2.941192 0.7 0.485 0.209671  26.90225

As indicated age and household sizes of the respondent had a significant association with low birth
weight. This is because the p-values were less than 0.05. The other factors, marital status, income,
education, ethnicity, social groups, restrictions on eating certain foods and restrictions on doing
some duties did not have a significant association with low birth weight.

Multivariate Analysis

Table 8 gives the multivariable analysis of socio-demographic and socio-economic factors
associated with LBW.

90



International Journal of Health Sciences
ISSN: 2710-2564 (Online)
Vol. 6, Issue No. 5, pp 58 - 97, 2023 www.carijournal.org

Table 8: Multivariable analysis of socio-demographic and socio-economic factors associated
with overall LBW

Variable Odds Ratio Std. Err. Z P>z 95% Conf.Interval
Age

16-34 years Reference

35 and above 13.66607 15.15541 2.36 0.018 1.55481 120.1185
Number of

children

One Reference

Two 2.980785 1.450006 2.25 0.025 1.148849 7.733899
Three 2.032738 1.359855 1.06 0.289  0.547831 7.54251
Constant 0.2684509 0.088462 -3.99 0.000  0.140725 0.512106

The factors that were significant at the univariate level were taken into the multivariable section.
As indicated the mothers aged 35 years and above were 13.66 times more likely to give birth to
babies who had low birth weight compared to the mothers aged below 35 years. Mothers who had
2 children were 2.980 times more likely to give birth to babies with low birth weight compared to
mothers with one child or three children.

9 Behavioral factors associated with LBW among Neonates at Thika Level Five Hospital in
Kiambu County

Table 9 Univariate Analysis of behavioral factors of mothers associated with low birth weight

Variable Odds Ratio  Std. Err. Z P>z 95% Conf. Interval

ANC attendance 0.3065694 0.228372 -1.59 0.112 0.071194 1.320119

Stage attended 0.8777055 0.226434 -0.51 0.613 0.529362  1.455274
Tobacco Smoking  2.546273 1.69413 14 0.16 0.691145  9.380824
Alcohol abuse 0.5877743  0.286363 -1.09 0.275 0.226207  1.527267

As indicated in Table 9, univariate analysis was conducted to investigate the factors associated
with low birth weight. No behavioral factor was significantly associated with low birth weight
since all p-values were greater than the level of significance 0.05.
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10 Maternal health factors associated with LBW among Neonates at Thika Level Five
Hospital in Kiambu County

Table 10 Univariate analysis of maternal health factors associated with low birth weight

Variable Odds Ratio  Std. Err. Z P>z 95% CI

Anaemia 4.028983 4.970018 1.13 0.259 0.359072 45.20737
PV bleeding 1.891496 0.876622 1.38 0.169 0.762627 4.691357
Hypertension 1.407249 0.85061 0.57 0.572 0.430391 4.601281
UTI 1.252804 0.502096 0.56 0.574 0.571137 2.748058
Malaria 3.999997 4.934348 1.12 0.261 0.356474 44.884
Fibril illness 0.1250001  0.157468 -1.65 0.099 0.010583 1.476409
BMI 0.830969 0.2129738 -0.72 0.470 0.5028303 1.373228

FACTORS ASSOCIATED TO EACH CATEGORY OF LOW BIRTH WEIGHT
(i) Low birth weight

Univariate analysis of socio-demographic and socio-economic factors associated with low birth
weight

Univariate analysis of socio-demographic and socio-economic factors associated with low
birth weight

As indicated in Table 11 below, the maternal factors associated with low birth weight included
ethnicity background of the mothers and the level of education of the mothers. Since is because
the p values were less than 0.05.

Table 11 Univariate analysis of socio-demographic and socio-economic factors associated
with low birth weight

Variable Odds Ratio Std. Err. Z P>z 95% Conf.Interval

Marital Status  0.919091 0.386538 -0.2 0.841 0.403063  2.095774
Ethnicity 1.210076 0.085828 2.69 0.007 1.053026  1.390549
Education 0.6285279 0.139218 -2.1 0.036 0.407178  0.970208
Income 1.104993 0.154438 0.71 0.475 0.840219  1.453204
Age 2.546273 1.69413 1.4 0.16 0.691145  9.380824

Social Group 0.5877743 0.286363 -1.09 0.275 0.226207  1.527267
Household size  1.440326 0.567047  0.93 0.354 0.665807  3.115826
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Table 12 Multivariable analysis of socio-demographic and socio-economic factors associated
with low birth weight

Odds Std.
Low birth weight Ratio Err. Z P>z 95% ClI
Ethnicity
Kamba Reference
Kikuyu 4139096 4.3825 1.34 0.18 0.51952 32.9776
Kisii 2.1988 3.2637 0.53 0.596  0.11987 40.3310
Luhya 1910834 2.8101 0.44 0.66 0.10701 34.1207
Luo 4.071915 6.08144 0.94 0.347  0.21803 76.0459
Meru 17.4287  20.612 2.42 0.016  1.71624 176.991
Others 10.47893 12.429 1.98 0.048  1.02505 107.124
Education
College/University Reference
Primary 1.023331 0.5466 0.04 0.966  0.35922 2.91521
Secondary 0.350131 0.1697 -2.17 0.03 0.13541 0.90536
Constant 0.060953 0.0655 -2.6 0.009 0.00741 0.501021

Table 4.29 indicates the multivariable analysis of socio-demographic and socio-economic factors
associated with low birth weight. Being of the Meru ethnicity is significantly associated with low
birth weight. A mother who is a Meru is 17.42 times more likely to give birth to a child with low
birth weight compared to a mother who is of Kamba origin. In addition, coming from a different
ethnic background apart from Kikuyu, Kisii, Luo and Luhya, a mother is 10.47 times more likely
to have a child who has low birth weight compared to a mother who is a Kamba. A mother who
has attained secondary level of education is 0.35 times less likely to have a child who has low birth
weight compared to a mother who has attained university or college education.

Univariate analysis for behaviors factors associated with low birth weight

No behavior factors were significantly associated with very low birth weight since all p-values
were greater than the level of significance 0.05.

Table 4.19 Univariate analysis for behaviors factors associated with very low birth weight

Variable Odds Ratio  Std. Err. Z P>z 95% Conf. Interval

ANC attendance 0.3065694 0.228372 -1.59 0.112 0.071194 1.320119
Stage attended 0.8777055 0.226434 -0.51 0.613 0.529362  1.455274
Tobacco Smoking  1.186441 1.289809 0.16 0.875 0.140891  9.990984
Alcohol abuse 0.6767171  0.23364 -1.13 0.258 0.343974  1.331341

No behavior factors were significantly associated with very low birth weight since all p-values
were greater than the level of significance 0.05.
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Table 4.14 Univariate analysis of behaviours factors associated with low birth weight

Variable Odds Ratio  Std. Err. Z P>z 95% ClI

Anaemia 4.028983 4970018 1.13 0.259 0.359072  45.20737
PV bleeding 1.891496 0.876622  1.38 0.169 0.762627  4.691357
Hypertension 1.407249 0.85061 0.57 0.572 0.430391 4.601281
UTI 1.252804 0.502096 0.56 0.574 0.571137  2.748058
Malaria 3.999997 4934348 1.12 0.261 0.356474  44.884

4.7.2 Very low birth weight

Univariate analysis of socio-demographic and socio-economic factors associated with very
low birth weight

No socio-demographic and socio-economic factors was significantly associated with very low
birth weight since all p-values were greater than the level of significance 0.05.

Table 4.21 Univariate analysis of socio-demographic and socio-economic factors associated
with very low birth weight

Variable Odds Ratio Std. Err. Z P>z 95% CI

Marital Status  0.8117317 0.313576  -0.54 0.589 0.380706  1.730754
Ethnicity 0.8779585 0.081594 -14 0.161 0.731756  1.053371
Education 1.355416 0.29382 1.4 0.161 0.886244  2.072964
Income 0.9969172 0.130149 -0.02 0.981 0.771851  1.287611
Age 2.800349 1.726758 1.67 0.095 0.836262  9.37739
Spouse Income  -0.422 0.617 -0.690 0.493 -1.631 0.786
Social Group 0.809434 0.31522 -0.54 0.587 0.377308  1.736467
Household size  1.82876 0.600717 1.84 0.066 0.96062 3.481465

Univariate analysis for behaviors factors associated with very low birth weight

No behavior factors were significantly associated with very low birth weight since all p-values
were greater than the level of significance 0.05.

Table 4.22 Univariate analysis for behaviors factors associated with very low birth weight

Variable Odds Ratio  Std. Err. y4 P>z 95% Conf. Interval

ANC attendance 0.3065694 0.228372 -1.59 0.112 0.071194 1.320119
Stage attended 0.8777055 0.226434 -0.51 0.613 0.529362  1.455274
Tobacco Smoking  1.186441 1.289809 0.16 0.875 0.140891  9.990984
Alcohol abuse 0.6767171  0.23364 -1.13 0.258 0.343974  1.331341
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No behavior factors were significantly associated with very low birth weight since all p-values
were greater than the level of significance 0.05.

Table 15 Univariate analysis for maternal health factors associated with very low birth
weight

Variable Odds Ratio  Std. Err. Z P>z 95% CI

Anaemia 9.885714 12.24533 1.85 0.064 0.872235  112.0424
PV 1.496212 0.818323 0.74 0.461 0.512207  4.370596
Hypertension 3.593075 2.212542  2.08 0.038 1.074766  12.01209
UTI 0.8371041 0.438686 -0.34 0.734 0.299713  2.338046
Malaria 2.375 2.941192 0.7 0.485 0.209671  26.90225

As indicated in Table 16, those mothers who had hypertension were 3.59 times more likely to have
babies who have very low birth weight compared to mothers who did not have hypertension during
their pregnancy.

Table 16 Multivariable analysis for maternal health factors associated with very low birth
weight

Std.
Very low birth weight Odds Ratio Err. Z P>z 95% CI
Hypertension
No Reference
Yes 3.59308 2.21254 2.08 0.038 1.0748 12.0121
Constant 0.19880 0.03789 -8.48 0 0.1368 0.2888

(iii) Extremely low birth weight

Univariate analysis of socio-demographic and socio-economic factors associated with
extremely low birth weight

No socio-demographic and socio-economic factor was significantly associated with extremely low
birth weight since all p-values were greater than the level of significance 0.05.

Table 16 Univariate analysis of socio-demographic and socio-economic factors associated
with extremely low birth weight

Variable Odds Ratio Std. Err. Z P>z 95% CI

Marital Status  0.2511085 0.614892 -0.56 0.573 0.002068  30.49361
Ethnicity 0.2187934 0.293742 -1.13 0.258 0.015749  3.039607
Education 1.355416 0.29382 1.4 0.161 0.886244  2.072964
Income 0.0535757 0.270631 -0.58 0.562 2.69E-06  1068.315
Age 0.5170506 1.296876  -0.26 0.793 0.003789  70.55582
Social Group 0.809434 0.31522 -0.54 0.587 0.377308  1.736467

Household size  0.8157853 0.86617 -0.19 0.848 0.101813  6.536564
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Univariate analysis for behavioral and maternal health factors associated with extremely low
birth weight

Table 17 gives the univariate analysis of the maternal health factors associated with extremely low
birth weight. As indicated malaria is significantly associated with very low birth weight.

Table 4.26 Univariate analysis for behaviors factors associated with extremely low birth
weight

Variable Odds Ratio  Std. Err. Z P>z 95% CI

ANC Attendance 0.0682927 0.087663 -2.09 0.037 0.005517  0.845302
Stage attended ANC  1.198873 1.508248 0.14 0.885 0.101839 14.11338

Multivariable analysis for behaviors factors associated with extremely low birth weight

As indicated in Table 4.30, those mothers who attended ANC were 0.068 times less likely to have
babies who have extremely low birth weight compared to mothers who did not attend ANC.

Table 4.30 Multivariable analysis for behaviors factors associated with extremely low birth
weight

Extremely low  birth Std.

weight Odds Ratio Err. Z P>z 95% Conf.Interval
ANC attendance

No Reference

Yes 0.0682927 0.08766 -2.09 0.037  0.00551 0.845302
Constant 0.1428572 0.15272 -1.82 0.069 0.01757 1.161114

Table 17 Univariate analysis for maternal health factors associated with very low birth
weight

Variable Odds Ratio Std. Err. Z P>z 95% ClI

UTI 3.000001 3.721559  0.89 0.376 0.263748  34.12349
Malaria 51.25 72.56678  2.78 0.005 3.194817 822.1324
ANC attendance

No Reference

Yes 0.0682927 0.0876 -2.09 0.037 0.0055 0.84530
Constant 0.1428572 0.15272 -1.82 0.069 0.01757 1.161114

ANC attendance was significantly associated with extremely low birth weight since it’s p-value is
less than 0.05.
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Table 18 Multivariable analysis for behaviors factors associated with extremely low birth
weight

Extremely low birth Std.

weight Odds Ratio Err. Z P>z 95% Conf.Interval
ANC attendance

No Reference

Yes 0.0682927 0.08766 -2.09 0.037  0.00551 0.845302
Constant 0.1428572 0.15272 -1.82 0.069 0.01757 1.161114

Multivariable analysis for maternal health factors associated with extremely low birth
weight

As indicated in Table 18, those mothers who had malaria were 51.25 times more likely to have
babies who have extremely low birth weight compared to mothers who did not have malaria during
their pregnancy.

Table 19 Multivariable analysis for maternal health factors associated with extremely low
birth weight

Extremely low  birth Std.

weight Odds Ratio Err. Z P>z 95% Conf.Interval

Malaria

No Reference

Yes 51.2500 72.5668 2.78 0.005 3.1948 822.1324

Constant 0.0098 0.0069 -6.52 0 0.0024 0.0393
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