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ABSTRACT 

Worldwide, low birth weight (LBW, <2500gms) remains pervasive despite focused antenatal 

care interventions. Children with LBW have increased risk for death and multiple morbidities 

whose consequences track through life span. They require advanced medical care to manage 

effectively yet, these are often meagre in the high burden regions. Maternal psychosocial stress 

and determinants are insidious and subtle risk factor for LBW but is not routinely screened for 

during antenatal visits, indicating missed opportunities in the care continuum. By 2019, the 

global prevalence of was approximately 20 million comprising 14.6% of live births. Of these 

95% were born in the developing countries with 13.7% being in Africa, 13.4% in East Africa and 

11.5% in Kenya. Coastal region in Kenya is leading with a prevalence of 12.7%. Understanding 

the occurrence and predictors of maternal psychosocial stress could enable early identification 

and referral for definitive care to improve health outcomes. The current study aimed to 

investigate the antenatal psychological stress predictors of LBW among postnatal mothers in 

Kilifi County, Kenya. Specifically, the study determined prevalence of LBW infants among 

mothers who had psychological stress during antenatal period; socio-demographic characteristics 

of mothers with LBW infants; the association between antenatal psychological stress and LBW 

infants. Througha cross-sectional design, data was obtained from 387 postnatal mothers at Rabai 

and Mariakani Sub-County Hospitals. Eligible participants were identified through simple 

random sampling from the postnatal clinic. Structured questionnaires were used alongside 

perceived stress scale (PSS) and Edinburgh depression scale (EDS). The PSS has 10 items, each 

scored between 0-4. Iindividual scores range from 0 to 40 with higher scores indicating higher 

perceived stress; EDS has 10 items each scored between 0-3, with summated scores of 10 or 

more indicating possible depression. Data was analysed descriptively with chi-square test of 

association employed to establish the association between categorical variables. Statistically 

significant variables were modelled using logistics regression with crude and adjusted odds ratios 

estimated. The mean age was 25.9 years (±5.1); 30(7.8%) had no formal education, 160(41.3%) 

had primary level education, 125(32.3%) had secondary level education and 72(18.6%) had 

tertiary education. Majority (86.8%, n=336) were married;50.4% (n=195) were unemployed, 

59.4%(n=230) were multiparous and 47.8%(n=185) had attended at least four antenatal care 

visit. The overall prevalence of low birth weight was 25.1% with 54.3%(n=19) of the births 

being from mother with psychosocial stress. Mothers with tertiary level of education (OR 0.32; 

95% CI=0.12,0.89, p=0.028) and those who were formally employed(OR 0.35; 95% 

CI=0.14,0.86, p=0.022) had lower odds of delivering infants with low birth weight. Maternal 

age-group25-34 years was a significant predictor of low birth weight(95%CI=1.05, 3.46, 

p=0.035).Frequency of ANC visit did not reach statistical significance, although the odds of 

giving birth to LBW child was lower among mothers who attended at least 4 ANC visits 

(OR=0.58, 95% CI=0.21, 1.61). Bivariate analyses were performed to determine the association 

between prenatal psychological stress and LBW. Women with moderate (OR=2.30, 

95%CI=1.41, 3.78, p=0.001) or high stress levels (OR=9.94, 95%CI=1.74,56.64, p=0.01) and 

those with depression (AOR=1.87, 95%CI=1.15-3.04)) had higher odds of giving birth to LBW 

infants. The burden of LBW associated with stress, and depression were considerable in this 

population. Findings from this study highlight the need for routine early screening for antenatal 

psychosocial stress and depression during routine visits as well as providing program postnatal 

monitoring interventions to aimed to reduce the risk of LBW. 
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CHAPTER ONE 

 INTRODUCTION 

1.1 Background of the Study  

Perinatal period is a critical developmental window for the infant’s health and outcomes not only 

in the short-term and over the life course but also across multiple generations. Maternal 

experiences of adverse life events during pregnancy are known to impact negatively on the fatal 

growth processes as well as stress response systems through complex biological mechanisms 

involving the neural, endocrinal, and genetic pathways. Research has shown that morbidity and 

mortality burdens attributable to maternal psychological stress, premature births and LBW are 

increasing  in Africa (Dadi et al., 2020).Worldwide, approximately 20 million LBW new-born 

are born annually, 96.5 % of them in LMICs. Out of these at least 50% are born in Asia versus 

26.5% in Africa (Blencowe et al., 2019).In Kenya, the prevalence of LWB is 11% WHO, 2019) 

and Kilifi County has one of the highest prevalence of LBW estimated at 13% (KDHS, 2022) 

despite scaled up interventions. This is comparable to a recent studies conducted in Kenya, 

whose prevalence was higher than the national prevalence; In a study conducted in Kenya and 

Tanzania by K’Oloo et al., (2023), the prevalence was 12.6% while Mutwika, Onyango, & 

Okeyo, (2023) reported a prevalence of 13.7% from a study conducted in Jaramogi Odinga 

Oginga Teaching and Referral Hospital in Kisumu, Kenya. Low birth weight is significant 

because it is associated with increased risk for early mortality and morbidity as well as multiple 

adverse life-course outcomes(Blencowe et al., 2019). Whereas majority of causes of prenatal 

LBW are preventable, their occurrence is frequently obscure, thus delaying timely 

interventions(Blencowe et al., 2019).In Kenya, there is paucity of recent studies that have been 

done to establish the prevalence of LBW in both Kilifi and other counties. 

Low birth weight indicates the health of both the infant and maternal health during pregnancy 

including antenatal nutrition, infections experienced in pregnancy and utilization of health care 

services during pregnancy (Musau et al., 2023) and has been significantly associated with 

various sociodemographic factors like maternal age, sex of the child, previous history of LBW 

infant, desirability of pregnancy and marital status(Falcão et al., 2020).In a study done across 35 

countries in sub-Sahara Africa with Kenya included,  Female gender, women uninvolved in 

healthcare decision making, and divorced/ separated women, and twin pregnancies were had an 
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increased occurrences of low birth weight, while level of education, antenatal care visits, older 

maternal age, and multiparity associated with reduced occurrence low birth weight (Tessema et 

al., 2021).  Recent studies done in Kenya have documented extreme maternal age, parity, level of 

education, numbers of ANC visit as the predictors of LBW (Jumbale, 2018; Kenyanya et al., 

2023)The scope and contextual factors that account for the increasing and disparate morbidities 

as well as health outcomes in different population groups across regions in Kenya remain poorly 

understood. Interventions to reduce LBW require an understanding of maternal socio-

demographic factors that describes the unique characteristics of these postnatal mothers(Musau 

et al., 2023). Antenatal psychological stress which includes depression, anxiety and stress have 

various predictors categorized into social, biological, and psychological factors. These act in 

more intricate ways and may be important risk factors to the burden of LBW in Kenya(Li, Zeng, 

Zhu, Cui, & Li, 2016).  

The perinatal period is a critical developmental window for the infant’s health and health 

outcomes not only in the short-term and over the life course but also across multiple generations. 

Maternal experiences of adverse life events during pregnancy are known to impact negatively on 

the fetal neuro-developmental and growth processes as well as stress response systems through 

complex biological mechanisms involving the neural, endocrinal and genetic pathways 

(DeSocio, 2018) Chronic high levels of prenatal maternal psychosocial stress, especially those 

occurring early in pregnancy, have been consistently observed to be associated with preterm 

births and low birth weight (Dadi, Miller, Woodman, Azale, & Mwanri, 2020). Higher 

prevalence is consistently observed among low and middle-income countries. Recent studies 

have shown that the morbidity and mortality burdens attributable to maternal psychosocial stress 

as well as preterm births and low birth weight are expanding  in Africa (Dadi, Wolde, et al., 

2020). However, there is still insufficient information on why this is so. Knowledge of other 

potential life pressures which also predict chronic psychosocial stress may help explain some of 

the variations. This understanding would inform antenatal interventions provided to the mothers 

towards improving birth, survival, and health outcomes of new-borns. 

1.2 Problem Statement 

LBW and premature births are not only main predictors of perinatal morbidity and mortality but 

are also associated with devastating health outcomes and indicators of significant underlying 
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factors which hinder the expected growth and development of the foetus. The increasing 

prevalence of LBW globally and in Kenya pose considerable public health concerns, yet there is 

still lack of evidence to guide optimal intervention planning. Pooled evidence from systematic 

reviews and meta-analysis of relevant research in Africa have indicated that at least one in four 

postnatal mothers have depression but showing wide disparities by magnitude and associated 

factors across contexts (Devisree et al., 2018). Chronic antenatal maternal psychological stress is 

a known indicator of exposures to persistent or recurring adverse life and livelihood events, yet 

there is still little consensus about whether it is independently associated with LBW and preterm 

births. While its necessary to contextualize the issue per region due to its spatial variations across 

counties in Kenya as recommended by Musau et al., (2023), there is paucity of data published in 

that regard for Kilifi County which has a high prevalence of LBW in Kenya. It is important to 

understand the spatial variations in health outcomes like LBW since they are essential aspects 

considered when designing effective public health strategies.  

There is therefore a need to investigate and characterize psychological stress and clarify its 

association with given birth outcomes in specific contexts. In addition, there is need to 

understand the scope and magnitude of contextual factors associated with antenatal 

psychological stress that may account for increased risks for LBW and preterm births and 

disparate health outcomes among postnatal mothers identified to have experienced antenatal 

psychological stress. In this thesis, it is postulated that antenatal maternal stress has an important 

function in LBW causation and preterm deliveries through complex individual level 

mechanisms. Independent role of antenatal psychological stress especially in a high disease 

burden area with simultaneously high prevalence of LBW, such as in Kilifi County has not been 

studied. The study will allow the health authorities to target the available limited resources to 

maximize impact. 

1.3 Study Objectives 

1.3.1 Broad objective 

This study aimed to investigate the antenatal psychological stress predictors of LBW among 

postnatal mothers in Kilifi County, Kenya. 
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1.3.2 Specific Objectives 

i. To determine the prevalence of LBW in Kilifi County, Kenya. 

ii. To determine the association between socio-demographic factors and LBW among 

postnatal mothers in Kilifi County, Kenya 

iii. To determine the association between prenatal psychological stress and LBW among 

postnatal mothers in Kilifi County, Kenya 

1.3.3 Research Questions 

i. What is the prevalence of LBW in Kilifi County, Kenya? 

ii. What is the association between socio-demographic factors and LBW among postnatal 

mothers in Kilifi County, Kenya? 

iii. What is the association between antenatal psychological stress and LBW among postnatal 

mothers in Kilifi County, Kenya? 

1.4 Significance of the Study 

The goal of this study was to explore and characterize the psychological stress and socio-

demographic factors and clarify their association with LBW. In addition, there was need to 

understand the scope and magnitude of antenatal psychological stress factors that may account 

for increased risks of LBW and preterm births. The study which was hospital based was 

implemented in the two main Sub-County referral hospital in Rabai and Kaloleni Sub-County, 

Kilifi County, Kenya. Kaloleni and Rabai Sub-Counties formerly making up the Kaloleni 

District before devolution has been documented to be among the poorest regions of Kenya with 

approximately 70% of the population living below the poverty line (Ngugi et al., 2020). The two 

sub-counties have been selected by the County government of Kilifi for maternal health research 

due to unavailability of population level health data and poor population health indicators 

relative to other parts of Kilifi County. The two Sub-Counties have a few health indicators data 

specific to the area and maternal neonatal and child health indicators that are poorer than the 

national average. The region has also been listed by USAID as a high priority area due to 

widespread poor performing maternal health indicators and low socio-demographic and 

economic disparities. 
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Studying the socio-demographic factors provided insight on life-course stressors which 

influenced the individual’s exposure to antenatal psychological stress in this setting. The results 

highlighted the individual socio-demographic and psychological stress factors associated with 

LBW highlighting the respective areas to concentrate on in the interventions programs. It also 

emphasized the importance of the ongoing programs like the Focused ante-natal clinic that 

requires pregnant mothers to attend a minimum of 4 antenatal clinic visit during their pregnancy 

since failure to do so increases the risk of delivering a LBW infant. The findings highlighted the 

need for early screening, monitoring, and program intervention for common antenatal mental 

disorders to reduce the risk of LBW. 

1.5 Scope of the Study 

This research was done at Kaloleni and Rabai Sub-Counties of Kilifi County, Kenya, among 

postnatal mothers aged 15 to 49 years to ascertain the sociodemographic, and antenatal 

psychological stress predictors of LBW among postnatal mothers with LBW babies. 
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CHAPTER TWO 

 LITERATURE REVIEW 

2.1 Introduction 

This chapter explores the write up and publications on association between socio-demographic 

and antenatal psychological stress factors with LBW 

 

2.2 Prevalence of Low Birth Weight 

WHO (2019) defines LBW as weight at birth of <2,500g,regardless of the gestational age.LBW 

may result from either restricted foetal (intrauterine) growth or preterm delivery before37 weeks 

of gestation(Anil et al., 2020; Blencowe et al., 2019; Organization., 2019) and is an important 

public health problem with related unlimited sequel. LBW infant have an increased risk of 

morbidity,  unwavering developmental and physical ill health and stunting in childhood, 

(Blencowe et al., 2019). LBW is more prevalent in the developing countries despite the 

variability across regions (Zemenu et al., 2021).  

The prevalence of LBW globally is approximated at 14.6% of new-born delivered annually, 95% 

from developing countries out of which 17.3%  are born in Asia, 13.7% in Africa, 13.4% in East 

Africa and the prevalence in Kenya is 11.5% LBW babies (WHO., 2019). Prevalence of LBW 

has a wide variation across regions in the world and most hospital based cross sectional studies 

have shown higher prevalence rates than the national prevalence (Thapa et al., 2022). According 

to a study conducted by Marete et al., (2020), there was no significant change on birth weight by 

global region in the years between 2013 to 2018. Infants delivered in Africa showed a higher 

birth weight means across the study period. Incidence of LBW globally was highest in Asia as 

compared to Africa and central American sites. The mean birth weight was found to be highest 

in African regional sites in Zambia and Kenya as compared to other regional sites in South Asia 

and Central America(Marete et al., 2020). Prevalence of LBW in Africa was 4% a figure that is 

lower than what had been reported by WHO (2019) since data used for UNICEF and WHO were 

from multiple sources and subjected to modelling (Marete et al., 2020). 

In more recent studies conducted in Kenya, the prevalence has been reported to be higher than 

the national prevalence; In a study conducted by K’Oloo et al., (2023), in Kenya and Tanzania, 

the prevalence was 12.6% while Mutwika, Onyango, & Okeyo, (2023) reported a prevalence of 
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13.7% from a study conducted in Jaramogi Odinga Oginga Teaching and Referral Hospital in 

Nyanza Kenya. The Kenyan Coast region has reported a prevalence of  29% in a study done at 

the Coast General Hospital (Jumbale et al., 2018) while the prevalence in Kilifi county is at 7% 

(County Government of Kilifi, 2018). There has been no recently published data on the 

prevalence of LBW in Kilifi County despite the ongoing interventions rolled out by the 

government. Efforts to reduce LBW has been standing since 2000, more specifically theperiod 

2010and 2015. The world is off course in the aim to achieve the World Health Assembly goal on 

LBW and without an expedited prevention efforts, the achievement of a 30% reduction in LBW 

by 2025 will not be possible (WHO, 2019).  

2.3 Maternal socio-demographic factors and its association with LBW 

The causes of LBW are multifactorial, genetic, and environmental factors play a major role. 

Despite the known risk factors like parity, low socio-economic status, marital status, maternal 

age, nutritional status, maternal body mass index, maternal health status, smoking, alcohol intake 

and infections that have been associated with LBW, there is a regional difference in prevalence 

of the risk factors which can further increase the odds of LBW delivery across regions ( Potpalle 

et al., 2023; Marete et al., 2020). The determinants of birth weight vary across various ethnic 

populations and it is still unclear to what extent the LBW of some ethnic groups can be explained 

by these factors (Marete et al., 2020).  Risk factors of LBW are varied and have been associated 

with a complex cluster of overlapping social, biomedical, and psychological factors. Some of the 

socio-demographic factors associated with LBW include Primiparity, maternal age and 

race(Agorinya et al., 2018; Zemenu et al., 2021). Multiple factors affect the growth of the foetus, 

its duration of gestation and birth weight not limited to extremes of maternal age; <16years and 

>40years, multiple pregnancy, environmental exposures like pollution of air, tobacco use, and 

smoking(Blencowe et al., 2019). Significant association was also found between marital status, 

alcohol intake, pregnancy intention and unwanted birth outcome however after adjustment for 

confounders using multiple logistics regression to adjust for maternal stress, these factors were 

found not to be significantly related to poor birth outcome leading to disparities across various 

findings on the socio demographic factors associated with birth outcomes (Tanpradit & 

Kaewkiattikun, 2020).Postnatal mothers from poor socio-economic backgrounds often give birth 

to LBW infants due to prolonged poor maternal health and nutrition, lifestyle and engaging in 
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physically demanding work in pregnancy which can impact the growth of the foetus(Agorinya et 

al., 2018; Mohammed et al., 2019). In a study conducted in Tanzania, high prevalence of LBW 

was associated with extreme maternal age, grand multiparity, extreme maternal age, low level of 

education, low numbers of ANC visits and obstetric risk factors and complication (Kamala et al., 

2018). 

LBW in Kenya has been significantly associated with maternal nutrition, maternal age, sex of the 

child, previous LBW baby and premature rupture of membranes. Shorter postnatal mothers tend 

to deliver LBW babies, female infants tend to be small in size and multiple deliveries are likely 

to have small infants in comparison to singleton deliveries(Jumbale et al., 2018; Murage et al., 

2018; Supra et al., 2022). LBW has been demonstrated to be linked to desirability of pregnancy, 

marital status, accessibility to medical services, inadequate antenatal clinic visit and use of 

contraceptives in a study to explore the pathway of the causes of unfavourable outcomes of birth 

and antenatal care was found to constitute the link between LBW and several socio-demographic 

factors(Jumbale, 2018).Several studies have consistently reported the various determinants of 

LBW, however, there has been few publications focussing on the socio-demographic 

determinants that are unique to postnatal mothers within the Kilifi County population which has 

consistently reported a high prevalence rate of LBW. Interventions to reduce LBW in this region 

will require an understanding of the maternal socio-demographic factors.  

2.4 Association between prenatal psychological stress and LBW 

Prenatal psychological stress is the variation a pregnant woman feels when unable to get along 

with the pressure conveyed physiologically  and through her behaviours(Bernard et al., 2022).It 

includes anxiety, maternal depression, and stress and the impact depends on how a mother reacts 

to the situation based on her coping skills, her feelings of self-esteem, and her experience with 

the event (Hechler et al., 2019). The impact is also mediated by the support available to her 

(Omidvar et al., 2018). Predictors of psychological stress can be categorised into social, 

biological, and psychological factors. Women with mental disorder have an increased risk of 

adverse obstetric outcomes and the risks are greater among women in the LMICs than their 

counterparts in HICs (Howard, 2020). 
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Social factors include deficient socio-economic status,  stressors and absence of social assistance 

like unplanned pregnancies and economic deprivation(Agorinya et al., 2018). Mothers with low 

socio-economic status have insufficient and few financial resources to meet their financial needs, 

challenges with realization of health care, social isolation resulting to depression(Li et al., 2020). 

Social support from a woman’s close web can alleviate unwanted effects of antenatal stress and 

absence of support during pregnancy is a risk to having low birth weight (Mondragón et al., 

2019; Westby et al., 2021). In Ethiopia, depression and psychological risk factors was found to 

have important indirect negative effect, while a positive effect on the poor birth outcome is 

provided by partner support (Dadi et al., 2020). Some biological factors include obstetric 

complications. Postnatal mothers tend to experience stress and depression in their first trimester 

than in third trimester. This is ascribed to symptoms in the first three months which are difficult 

to cope with for most mothers (Mirieri et al., 2020). History of still birth or miscarriage may 

result to anxiety and depression in their subsequent pregnancies(Westby et al., 2021; 

Gravensteen et al., 2018). The main psychological predictor is history of mental disorder 

(Murauskienė et al., 2020). The risk to maternal mental health disorder may be related to 

substance abuse, mother’s lifestyle like self-care and diet, inactive lifestyle, general poor health 

habits due to the perilous socio-economic standing leading to minimal social and material 

resources. These could also be as a result of pre-existing mental health disorder (Sūdžiūtė et al., 

2020; Howard, 2020).  

Postnatal mothers with prenatal mental disorders may not be concerned with their wellbeing, 

experience challenges in adhering to medical orientation and difficulty in obtaining proper 

antenatal care which lead to an increased neonatal mortality and morbidity risk especially in 

developing countries(Westby et al., 2021; Howard, 2020). Prenatal and post-natal period has the 

highest prevalence of mental disorder and more frequent is depression affecting 20% of postnatal 

mothers. Parity of more than 2 presented with a higher risk of depressive symptoms during the 

first year post-partum(Pereira da Silva et al., 2022). Neuropsychiatry disorders resulting from 

depression and other common mental health disorders attribute to 15.3% burden,2.8% depression 

and 15.1% anxiety disorder drawing attention to its importance in public health and the need to 

integrate screening of mental disorders during routine ANC visits (Shreya et al, 2021). Global 

prevalence of prenatal depression is approximated at10%. Postnatal mothers in LMICs have 
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presented a higher prenatal point prevalence of 15.6% and 19.8% after delivery(WHO, 2019). 

There is scarcity of prevalence data of common prenatal mental disorders in Sub Saharan 

African. In Addis Ababa, Ethiopia, prevalence of common mental disorders was 45.2% 

(Gizachew et al., 2020),antenatal depression had a prevalence of 24.94%,3 times higher among 

postnatal mothers who had depression in the pastas compared to postnatal mothers who have 

never had depression. (Biratu & Haile, 2015).A longitudinal research on prenatal postnatal 

mothers at the Maternal Child Health Clinic had a prevalence of 18% of depression and 21% 

postpartum depression in Kenya (Otieno et al., 2016). Loss of loved ones, unwanted pregnancy, 

history of chronic illness and obstetric complication were associated with antennal common 

mental disorders (Gizachew& Biks, 2020) 

Poor maternal and birth outcomes like Intra Uterine Growth Restriction(IUGR), premature birth,  

LBW, still birth, neonatal death, pre-eclampsia,  caesarean section, and premature rapture of 

membranes has been associated with psychological stress(Devisree et al., 2018). Prenatal 

psychological stress has been shown to indirectly affect the health behaviour of a pregnant 

woman consequently leading to delay in seeking prenatal care and affecting her ability to 

assimilate the health education she receives(Glover, 2020). Behavioural responses to 

psychological stress may also come in the forms of changes in use of prenatal services, exercise, 

nutrition, substance abuse, and tobacco use and the physiological responses to this kind of stress 

may present in form of immune and neuroendocrine responses that may result to LBW(Pope et 

al., 2022). Prenatal psychological stress is missing from the routine measurements in daily 

obstetric exercise, and this may predict a mother’s keenness to personal health issues. It is 

important to screen all pregnant postnatal mothers for issues of psychological stress like 

depression, anxiety and perceived stress(Luciano et al., 2022). 

Moderate to severe life events and anxiety experienced by pregnant woman increases the risk of 

premature delivery, foetal distress and LBW(Lim et al., 2020; Li et al., 2020). Against this 

background, the relation between antenatal psychological stress and birth outcomes have been a 

subject of interest to many scholars. A study involving more than 2000 postnatal mothers in the 

U.S. found exposure to stressors significantly linked to many behavioural and clinical risks 

associated with LBW among Caucasian and African American postnatal mothers. Maternal 

stress increases the likelihood of having LBW(Li et al., 2020). Analysis of data drawn from 
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7,740 pregnant postnatal mothers, grouped into five clusters depending on the patterns of 

psychological stress displayed, new-borns of postnatal mothers characterised by high anxiety, 

moderate job strain and high depression had LBW infants while those born to postnatal mothers 

in the cluster characterised by high anxiety, high depression and unemployed were likely to be 

born preterm. Pregnant postnatal mothers who had increased levels of depressive and anxiety 

symptoms had a high chance of having poor birth outcomes (Loomans et al., 2013). Antenatal 

psychological stress can result to low weight gain among prenatal postnatal mothers due to 

reduced efficiency of calorie utilization. Poor weight gain in prenatal postnatal mothers in turn 

affects the placenta weight, the length of gestation, and the weight of the foetus(Lim et al., 2020; 

Li et al., 2020).  

Study by Tanpradit & Kaewkiattikun, (2020) conducted in Thailand found no link between 

serious life events and the increase in the risk of preterm birth and birth outcomes. The study 

however found that perceived stress scale and stress level were significant predictors of poor 

birth outcome. The study did not review various intervening factors that might affect 

psychological stress like social support which are essential factors when assessing any form of 

psychological stress issues.(Tanpradit & Kaewkiattikun, 2020). With different studies eliciting 

different results, the relationship between antenatal psychological stress and LBW remains 

inconclusive and hence the need for further investigation Furthermore a review of the empirical 

literature has shown that many of the research on  relationship between LBW and antenatal 

psychological stress focused on the developed countries and less in the LMICs (Mirieri et al., 

2020). More attention has also been on the physical health for the mother and foetus than on  

prenatal mental health with an assumption to disregards emotional episodes due to hormonal 

imbalance in pregnancy hence leading to the depression persisting silently resulting to poor birth 

outcome (Mirieri et al., 2020). Findings on association between birth outcome and psychological 

stress are inconsistent (Loomans et al., 2013). In Ethiopia, prenatal stress was found to be a 

predictor of LBW linked to moderate to high levels of stress among pregnant women (Feyisa et 

al., 2023). 

In Kenya, perinatal period has been shown as predictors for depression which was found to be an 

antepartum risk factor associated with poor birth outcome and postpartum depression (Ongeri et 

al., 2018). 32.5% of adolescent mothers have reported to have clinically elevated depression and 
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25.9% had severe depression in pregnancy with the risk factors linked to extremely stressful life 

context in a younger age and lack of partner or family support. Family support was found to be a 

protective mechanism in mitigating depression and mental health problems in pregnancy. Most 

evidence based perinatal depression intervention in LMICs are focused on adults with limited 

understanding of depression related risk in depressed pregnant or parenting adolescents. This 

needs further research on the respective regions to understand the unique attribute of the 

contribution of depression in different populations for custom made intervention specific to the 

individual populations needs (Osok et al., 2018a). 

2.5 Theoretical Framework 

Biopsychological theory is a model that discusses the social, environmental, biology and 

psychological factors in a way to understand how health conditions are affected by multiple 

levels of organizations that needs to be considered when addressing a health issue (Kusnanto& 

Agustian, 2018; Xiao et al., 2021).A major focus concerns the stress process in pregnancy which 

is composed of three fundamental mediators and outcomes outlined in the conceptual framework 

and the resultant effect of LBW(Flannery et al,  2019; Ramiro-Cortijo et al., 2021). In pregnancy, 

current and historical medical condition, and behaviour (emotions and coping behaviours, style, 

and resources) are some of the medical individual level factors that may impact the outcome of 

pregnancy if not taken care of.  Intergenerational partner relationship, social support, family, and 

social network are some of the relationship level analyses. Socio-cultural level analysis includes 

cultural norms and values, ethnicity/race, and socio-economic status. Community level analysis 

include access to quality health, geographical factors and physical environment(Flannery et al., 

2019. For this study we narrowed down to studying the medical individual factors like current 

and historical medical condition, behaviour (emotions and coping behaviours), 

sociodemographic status under socio-cultural analysis, access to quality health during the ANC 

visits under community level factors (Independent variable), social support which falls under 

relationship level analysis was reviewed as an intervening variable and low birth weight which is 

the outcome for the study (Dependent variable). All these factors either fall under the social, 

biology or psychological factors that can result to LBW as indicated in figure 2.1 below. 
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Additional stressors affecting prenatal postnatal mothers include strained intimate relationships, 

financial difficulties, family burden, employment status and pregnancy related worries(Blount et 

al., 2021). According to a past study by Bizuayehu (2021),  foetal growth and birth weight 

signify the part of depressive symptoms in pregnancy relating to psychological factors 

(Bizuayehu et al., 2021). The behavioural pathways of adverse birth outcomes involve lifestyle 

like smoking and substance abuse implicated with PTB, physical activity, use of tobacco and 

malnutrition which are the common risk factors for LBW. Currently it may seem that LBW is 

more frequent with psychopathology consistent with other research however, there is need for 

follow up to establish whether psychological stress consequence of childbirth outcome is true. 

 

Figure 2.1:Biopsychological model of socio-demographic and psychological stress in 

pregnancy 

Adapted from Biopsychological model of health: a tool to guide the assessment of psychological 

stress in pregnancy. Retrieved June 2020.(Schneider et al., 2017) 

 

 

2.6 Conceptual Framework  

The conceptual framework for this study was adopted from path model of antenatal stress and 

depressive symptoms among Chinese primipara in late pregnancy  (Li et al., 2016). Antenatal 

wellbeing of a mother has direct consequence on the birth outcome. This framework has three 

concepts that was used to describe the entire process. Stressors which are the independent 

variable included Socio-demographic factor like age, education level, Occupation Parity, marital 

status, gestational age, smoking, alcohol use, Gravida, religion and psychological stress factors 

like depression, anxiety, and perceived stress were the stressors. The mediator was the social 
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support which was analysed as an intervening variable and birth weight classified under stress 

outcome. By accounting for the intervening variable which in this study was social support, the 

outcome was either weight >2500g or <2500g which was classified as low birth weight. The 

original Added socio-demographic factors under the stressors section which are the independent 

variable and removed the personal resources like coping styles which was not assessed in this 

study instead the results adjusted for social support as an intervening variable. The original 

framework was adopted and adjusted for this study by adding socio-demographic factors under 

the stressors section which are the independent variable and removed the personal resources like 

coping styles which was not assessed in this study instead the results adjusted for social support 

as an intervening variable. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: Path model for socio-demographic factors and prenatal psychological stress to 

LBW. Adopted from path model of antenatal stress and depressive symptoms among Chinese 

primipara in late pregnancy. Retrieved on 17June2020  Li et al., (2016).  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Study Area 

The research was conducted in Kilifi County whose location is to the northwest of Mombasa. 

The study site was at Rabai and Kaloleni Sub-Counties which lie between latitudes 3° 38’ and 3° 

59’south and longitudes39° 21’ and 39° 39’east (Kenya National Bureau of Statistics, 2022). A 

map showing the sub-counties within Kilifi County is presented in appendix II. Recruitment of 

study participants was conducted at Mariakani Sub-County Hospital and Rabai Health Centre 

which are public facilities managed by the Kilifi County Department of Health Services. These 

two facilities not only attend to mothers from the sub-counties but also from the neighbouring 

sub-counties that are closer to them geographically. The Mariakani Sub-County Hospital is a 

level 4 hospital that serves as a referral hospital for the surrounding community health units, 

dispensaries, and health centres. Kaloleni and Rabai Sub- Counties have 2 health centres, 2 sub-

county hospital, 15 dispensaries and 19 community units all of which refer participants to 

Mariakani Sub-County Hospital (Ngugi et al., 2020). 

3.2 Population 

According to strategic purchasing for primary health care in Kilifi County report, the proportion 

of postnatal mothers with at least four ANC visit was at 54% while proportion of skilled birth 

attendance was 69%. Over 90% of births in Kaloleni Sub-County were attended by skilled birth 

personnel at the end of the financial year 2019/ 2020(County Government of Kilifi, 2018). There 

were 44 maternal deaths in Kilifi County in 2019. No maternal death was reported in Rabai Sub-

County however, 10 maternal deaths were reported in Mariakani Sub-County Hospital(County 

Government of Kilifi, 2019).Target population for this study was constituted by the number of 

deliveries at the two facilities. Records from the two facilities had an average of 415 infants with 

LBW out of 5,812 births in 2019 (Rabai and Mariakani Sub County Hospital maternity registers, 

2019). It is estimated that in a period of six months, 207 babies with LBW are born to mothers of 

equal number, in total of 2,906 deliveries. 
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3.3 Study Design 

A retrospective hospital-based cross-sectional study design was used to establish the association 

between prenatal psychological stress and socio-demographic factors with LBW retrospectively. 

A hospital-based design was selected owing to convenience of recruiting post-natal mothers 

either presenting to the Maternal Child Health (MCH) clinic or still in the maternity ward for 

those who have just delivered. They are more likely to be more motivated and willing to 

participate; have homogenous health seeking traits; have been observed by skilled medical staff 

as required, hence information obtained from records and self-report likely to be more objective 

since the need to ensure that the information bias that affect mothers is similar (Ruano-Ravina &  

Pérez-Ríos, 2008).  A population-based study would however maximize external validity. The 

design enabled me to retrospectively assess exposure to psychological stress and determine its 

association with LBW.  
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3.4 Study variables 

Table 3.1: Independent and Dependent Variables and Measures 

Variable  Variable definition Variable measurement 

Independent Variables 

Psychosocial stress An imbalance between demands 

placed/ experienced by a pregnant 

woman and her ability to manage 

them or meet the expectation. 

Likert scale: ―0 – never, 1 - almost 

never, 2 – sometimes, 3 - fairly often, 4 

- very often‖ response to the respective 

questions in the perceived stress scale. 

Scores graded as  

Low stress, Moderate stress, or High 

perceived stress 

Maternal age Length of time lived in years  Years 

Level of Education Status defined by formal schooling Highest level of education attained  

 No school 

 Primary 

 Secondary 

 Tertiary or post-secondary 

Marital status 

 

 

Partnership or union    Single (Never been married, 

widowed, divorced, separated) 

 Married (Monogamous) 

 Married (Polygamous) 

Occupation  Type of gainful activity one 

engages in for livelihood 

 

 Formal  

 Informal  

 No employment or occupation 

Use of alcohol, tobacco, 

and other hard drugs  

 Use and consumption of alcohol, 

cigarette, and other substances such 

as Marijuana, injectable drug use   

 YES 

 NO  

Domestic Violence Violent or aggressive behaviour 

within the home, typically 

involving the violent abuse of a 

spouse or partner. 

 YES 

 NO    

Chronic health 

problems 

A disease that persists for 3 months 

or more, 
 YES 

 NO 

 

History of pregnancy 

complication 

Any health complication in 

pregnancy or related to pregnancy 
 YES 

 NO 

Dependent Variable 

Birth Weight  Weight of an infant at birth in 

grams (LBW <2500g Normal 

weight >2500g) 

 Birth weight by child welfare card in 

grams 

  

Intervening variable 

Social support  Any form of help from the family, 

friends or community members 

closes to her 

 

 YES 

 NO 
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3.5 Sampling Design 

3.5.1 Sample size determination 

The sample size was determined as follows: 

i) Population Size of target group:  

The target population used in this study for sample size determination was derived from 

the approximate 5812 deliveries recorded in 2019 at the two facilities (Rabai and 

Mariakani Sub-County Maternity Register, 2019). 

ii)  Sample size determination  

The annual number of deliveries constituted the sampling frame from which an 

appropriate sample size was obtained using the Yamane formula for sample size 

calculation(Yamane, 1967): 

 

𝒏 =  
𝑵

𝟏 + 𝑵 𝒆 𝟐
 

which is 𝒏 =  
𝟓𝟖𝟏𝟐

𝟏+𝟓𝟖𝟏𝟐 𝟎.𝟎𝟓 𝟐
 

 

𝒏 =
𝟓𝟖𝟏𝟐

𝟏 + 𝟓𝟖𝟏𝟐 𝟎. 𝟎𝟎𝟐𝟓 
 

 

𝒏 =
𝟓𝟖𝟏𝟐

𝟏 + 𝟏𝟒. 𝟓𝟑
 

 

𝒏 =
𝟓𝟖𝟏𝟐

𝟏𝟓. 𝟓𝟑
 

 

 

 n = 374.2434 

n = 374 

Where: 

n = minimum sample size required,  

N = Population size,  

e = the level of precision 

 

3.5.2 Finite Population correction 

Sample size adjusted for finite population because the target population of annual deliveries was 

less than 10,000. Sample size after correction is 352 as indicated below 
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Where n is the sample size and N is the population size. 

 

𝒏 =
𝟑𝟕𝟒

𝟏 +
 𝟑𝟕𝟒−𝟏 

𝟓𝟖𝟏𝟐

 

 

 𝒏 =
𝟑𝟕𝟒

𝟏.𝟎𝟔𝟒
 

 

 n = 351.5 

      

 n = 352 

 

The sample is further adjusted by 10% for possible non-response  

10% of 352 = 35.2 =35 

=352+35 which is 387 

The Ideal sample size for this proposed study is therefore 387 

Margin of Error (Confidence interval: 5%); Confidence level: 95% 

 

3.6 Inclusion and Exclusion Criteria 

3.6.1 Inclusion Criteria 

i) Post-natal mothers aged 15 to 49 years 

ii) Mother with term delivery (>37 weeks of gestation) 

iii) Willingness and ability to give informed consent  

3.6.2 Exclusion Criteria 

Postnatal mothers who delivered multiple babies because delivery of multiple babies is a risk 

factor for LBW 

3.7 Sampling procedure 

Simple random sampling was used to select eligible study participants from the two health 

facilities. The postnatal list from the maternity and antenatal register bearing details of the 

mothers who attended the clinic or delivered on that day was generated. Simple random 

sampling was applied. Each member was assigned a unique number and selected using a random 
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number generator. Postnatal mothers having the selected numbers were included in the sample. 

The study research assistants with the help of the nurses then located the participants and 

approached them for possible participation in the study. The selected mothers were screened for 

participation and only those who were eligible and willing to proceed with the study activities 

were assessed for enrolment. 

3.8 Pre-testing of data collection tools 

Pre-testing of data collection tools was done amongst 38 post-natal postnatal mothers in Rabai 

Sub-County Hospital. The results from pre-test helped to identify aspects that needed to be 

modified in the data collection tools. 

3.8.1 Validity and Reliability 

A pre-test of the questionnaire was done to test both the validity and reliability of the 

questionnaire. 

Face validity- was used to check the extent to which a measurement method appears ―on its 

face‖ to measure the construct of interest of the study.  

 

Reliability 

Cronbach’s alpha was computed to test for reliability of the data collection instrument. The pre-

test yielded an internal consistency of ≥0.7 in the three groups of scale tested  

 

Table 3.2: Reliability table 

Scale Average interitem 

covariance 

Number of items in the 

scale 

Scale reliability 

coefficient 

PSS 0.2406958 10 72.78% 

HADS 0.1690058 10 78.15%  

 (HADS-

A) 

0. 1996016 7 73.40% 

3.9 Data collection, tools, and procedures 

The Lead Researcher for the study provided scientific oversight, training, technical support to the 

research team, oversight on development of participant identification numbers, data analysis and 

preparation of findings for study reports. Four Research assistants provided administrative and 
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research support at the sites. Under the supervision of the lead researcher, the research assistant 

identified participants, obtained informed consent, and enrolled participants in the study.  

3.9.1 Data collection tools 

Data was collected using a self-report questionnaire (Appendix 1). The questionnaire obtained 

information on socio-demographic and obstetric history as well as experience of psychological 

stress (anxiety, depression, and stress) based on the following tools: Perceived Stress Scale 

(PSS), Edinburgh Depression Scale (EDS) and Hospital Anxiety Depression Scale- Anxiety 

(HADS-A). Additional information on socio-demographic and obstetric history was abstracted 

from the antenatal booklet. 

Possible risk factors for LBW were assessed using a set of questions looking for information on 

the mother’s obstetric and medical history including LBW history, socio-economic status, parity, 

and demographic features including marital status, age, education, use of tobacco and alcohol. 

Maternal stress was evaluated by a 10-item Perceived Stress Scale Cohen, (1994) to determine 

the extent a situation during pregnancy had been appraised as stressful. This is a validated scale 

used in prenatal population and its validity and reliability supported among rural and urban 

pregnant postnatal mothers from ethnically diverse regions. The questions were easy to 

understand and alternative responses easy to grasp (Woods et al., 2010). It measures thoughts 

and feelings about stressful happening, control, mastery of stress and coping with pressure. The 

scale examines risk factors of behavioural disorder and shows stressful relationship processing. 

The scoring method is according to the Likert scale survey. Mother who scored 0-13 were 

considered to have low stress, 14 – 26 had moderate stress and those who scored27-40 had high 

stress. (Kamarck & Mermelstein, 2015). Scores on the PSS-10 demonstrated adequate internal 

consistency reliability (α = .78); moderate concurrent criterion validity with the amount of stress 

experienced during an average week (r = .39, p < .001)Cohen and Williamson (1988) 

Edinburgh Depression Scale (EDS) was employed to screen perinatal depression. In Kenya, it 

has been used as a clinical screening tool(Ongeri et al., 2016) English or Swahili version was 

issued to the mothers depending on their preferred language through a face-to-face interview by 

the research assistants. The test was completed in 5 minutes with the responses score at 0, 1, 2 or 

3 dependents on symptom severity. The scale has a maximum score of 30 with scoring as 
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follows: 0-9 scores indicate symptom of distress that may be for a short duration and unlikely to 

tamper with day today tasks and >10 indicates possible depression with a sensitivity of 100%. 

The scale has acceptable sensitivity of 94.12% and specificity of 93% (Shoaee1 et al., 2019). The 

scale has acceptable specificity, sensitivity and positive predictive value. EPDS can be used as a 

valid tool to screen mothers with depression in health care centres (Cox et al., 1987; Ongeri 

2015; Osok et al., 2018)..  

Hospital Anxiety-Depression Scale-Anxiety (HADS-A) was applied to assess antenatal anxiety. 

HADS originally developed by Zigmond and Snaith (1983), is often used by doctors to establish 

anxiety and depression levels  a person is having. It is a commonly validated subjective measures 

for anxiety in perinatal population Snaith (2003). HADS-A has items measuring worry, panic, 

and fear with a strong proof of psychometric robustness, in pregnancy (Sinesi et al., 2019). All 

items have a four-point (0-3) response category with scores ranging between 0-21 with: 0-7 score 

(Normal); 8-10 borderline anxiety; 11-21 abnormal anxiety, (Zigmond and Snaith, 1983).  

HADS-A is validated for use among prenatal postnatal mothers. It has a93% sensitivity and 90% 

specificity for the anxiety subscale (Fadzil et al., 2013). 

3.9.2 Data Collection and procedures 

Postnatal mothers attending their first ANC visit at 6 weeks and those at the maternity ward were 

identified by the facility nurses and referred to the Research Assistants for group briefing on the 

study, its objectives, and the procedures. Thereafter, they were given a chance to ask any 

questions and asked if they were willing to participate in the study. Those who were willing to 

take part in the research were issued an informed consent form to read. An assessment of 

understanding (AoU) tool was then administered to assess their comprehension on study and 

only those who scored 7 out of 10 marks in the first or second attempt were allowed to 

participate. Those who scored less than 7 in the first attempt were taken through the consent the 

second time and allowed to take the assessment of understanding the second time. The 

participants who scored less than 7 the second time were thanked for their time and released to 

continue with their regular clinic activities since their comprehension to study activities was not 

adequate. Those who passed the AoU were asked to confirm their willingness to participate in 

the study by signing the informed consent document which was counter signed by the Research 

Assistant. 
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Copy of the signed consent forms were given to participants followed by administration of 

questionnaires on google form by trained research assistant. Internet data was provided to all the 

research assistant to facilitate online data collection and real time submission to the lead 

researcher who verified them for completeness and accuracy, upon completion of every 

interview. Each interview lasted approximately 45 minutes and all research activities were held 

in private rooms. 

 

All consent forms containing participant names were stored securely in locked cabinets at the 

study facilities. All data was recorded using study identification numbers, rather than participant 

names in google form and submitted in real time upon completion of every interview. The 

Research assistants engaged to help in the process, were trained on Data and information security 

before starting data collection process. No personal identifiable information such as name, 

locator information, phone numbers or Clinic identification numbers was be used during data 

collection process. All information was recorded using study identification number that was 

assigned to each participant at screening. The code was in the format, PSS (Psychological Study) 

followed by facility digit (00 for Rabai and 01 for Mariakani) and 3-digit sequential number 

which is the n
th

 participant screened per site. 

3.10 Data management and analysis 

Field data was coded on Statistical Package for the Social Sciences (SPSS) version 20 software. 

Before analysis, the data was cleaned to eliminate errors, inconsistencies, and multiple entries in 

the data set. Descriptive statistics (Mean/ SD and proportions) was employed to characterize 

participants and estimate the prevalence of LBW. Chi-square test of independence was employed 

to establish the association between socio-demographic factors and psychological stress and 

association between LBW and psychological stress. Significant associations (p= 0.05) were 

subjected to logistic regression with crude and adjusted odds ratios estimated. The analysed data 

was presented in form of frequencies, percentages, charts, and tables. Test for significance was 

performed with statistical significance considered at p-values < 0.05. 
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Table 3.3: Summary of data analysis methods applied 

Specific objective Research question Statistical test  

Objective i: To determine the 

prevalence of LBW in Kilifi 

County, Kenya 

What is the prevalence of LBW 

in Kilifi County, Kenya? 

Descriptive statistics (Mean/ 

SD and proportions) 

Objective ii: To determine the 

association between socio-

demographic factors and LBW 

among postnatal mothers in 

Kilifi County, Kenya 

 

What is the association between 

socio-demographic factors and 

LBW among postnatal mothers 

in Kilifi County, Kenya? 

Chi-Square test of 

independence followed by 

logistics regression for the 

statistically significant variables 

 

Objective iii: To determine the 

association between prenatal 

psychological stress and LBW 

among postnatal mothers in 

Kilifi County, Kenya 

What is the association between 

antenatal psychological stress 

and LBW among postnatal 

mothers in Kilifi County, 

Kenya? 

Chi-Square test of 

independence followed by 

logistics regression for the 

statistically significant variables 

 

3.11 Ethical Considerations 

The research obtained approval from SGS (Appendix III), ethical approval from Maseno 

University Ethical Review Committee (Appendix IV) and research permit from National 

Commission for science, Technology, and Innovation (Appendix V). Additionally, necessary 

permissions/ approvals were obtained from the Kilifi County (Appendix VI), and the two 

facilities (Rabai and Mariakani Sub-County Hospitals) (Appendix VII and VIII). 

  

Written Informed consent was obtained from participants selected for the research. All informed 

consent forms and assessment of understanding questionnaire were translated into local 

languages and back translated to English to ensure correct use of language. Participant 

confidentiality and privacy was strictly held in trust by the research team. This confidentiality 

was extended to the data being collected as part of this study. No personal identifying 

information was used in data collection tools. Data that could be used to identify a specific study 

participant was held in strict confidence within the research team. No personal-identifiable 

information from the study was released to any unauthorized third party without prior written 

approval of the participant or legal authority.  All research activities were conducted in as private 

a setting as possible. 
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This study posed minimal risk to participants; there were neither experimental drugs nor 

procedures used in the study; however minimal level of potentially sensitive information like 

intimate partner violence information were asked that may have caused discomfort to participant. 

Participants were advised during consenting that they were free to skip any questions that caused 

them discomfort.  Any participant found to score high for anxiety, distress or depression was 

referred for specialised care within the facility for further management following the existing 

facility referral plans in place. 

Participation in this study was voluntary. Participants were free to decide whether or they wanted 

to be in this study. They had the right to stop participating in the study at any time without 

penalty.  
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CHAPTER FOUR 

 RESULTS 

4.1 Socio-Demographic and Obstetric characteristics of the respondent 

In Table 4.1, a total of 387 postnatal mothers from two health facilities (Mariakani Sub-County 

hospital and Rabai Sub-County hospital) in Kilifi County participated in the study, yielding a 

response rate of 100%.  The mean age of the respondents was 25.9 ±5.1 years with a modal age 

of26 years. 32.6% of them were falling between 25 to 29 years old.  About 7.8% (n=30) of the 

postnatal mothers had no formal education, 160(41.3%) were of primary level education, 

125(32.3%) were of secondary level education and 72(18.6%) were of tertiary education. 

Majority (86.8%, n=336) of the respondents were married. About half of the respondents (50.4%, 

n=195) were unemployed. More than half of the respondents (59.4%, n=230) were multiparous 

and about half of them (47.8%, n=185) had attended at least four antenatal care visit. 

Table 4.1: Socio-demographic and obstetric characteristics of postnatal mothers in Kilifi 

County (n=387) 

 
Frequency Percentage 

Characteristics  n % 

Age in years   

Mean ±SD = 25.9 ±5.1 

  15-19 43 11.1 

20-24 124 32.0 

25-29 126 32.6 

30-34 72 18.6 

35-39 16 4.1 

40-44 6 1.6 

Level of education 

  None 30 7.8 

Primary 160 41.3 

Secondary 125 32.3 

Tertiary 72 18.6 

Marital status 

  Married  336 86.8 

Single (Never been married, widowed, divorced, 

separated) 
51 13.2 

Employment Status 

  Unemployed 195 50.4 

Informal employment 128 33.1 

Formal employment 48 12.4 

Student 16 4.1 

Parity   

Multiparous 230 59.4 

Primiparous 157 40.6 

Number of ANC visit   

None 21 5.4 

1- 3  181 46.8 

4 and above 185 47.8 
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4.2 Prevalence of Low Birth Weight among neonatal mothers in Kilifi County 

In Figure 4.1 below, the mean (Sd) of birth weight of the infants of the sampled participants was 

2818.5(1119.1) g. The overall prevalence of low birth weight (< 2500 g) was 25.1%. 

 
 

Figure 4.1: Prevalence of low birth weight among postnatal mothers in Kilifi County, 

Kenya 

4.2.1 Prevalence of low birthweight by mothers age and psychological stress 

In Figure 4.2, the prevalence of low birthweight was determined by mothers age group. There 

was high prevalence of low birthweight among mothers aged 15-19 (32.56%) years and 31.25% 

among mothers aged 35-39 years old. The results in Figure 4.3 reveal that there was high 

prevalence (66.67%) of low birthweight among mothers who had high perceived stress. Mothers 

with possible depression had 31.43% prevalence of low birthweight. There was high prevalence 

(54.29%) of low birthweight among mothers who had abnormal anxiety 

n(%)=  97(25.1)

n(%)=   290(74.9)

Neonatal birth weight

< 2500 g >=2500g



 

28 

 

 
 

Figure 4.2: Prevalence of low birthweight by age among neonatal mothers in Kilifi County 

 

 
Figure 4.3: Prevalence of low birthweight by psychological stress among neonatal mothers 

in Kilifi County 
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4.3 Association between socio-demographic factors and LBW among postnatal mothers in 

Kilifi County 

The association between age of the mother, level of education, occupation, parity, and marital 

status is shown in Table 4.2 Level of education and occupation of the mothers were found to be 

statistically significant in the unadjusted model. Mothers with tertiary level of education were 

0.32 times less likely to give birth to children with low birth weight as compared to those with no 

formal education (95% CI=0.12,0.89, P-value=0.028). For occupation, mothers who were 

formally employed were 0.35 times less likely to give birth to low-birth-weight children as 

compared to unemployed mothers (95% CI=0.14,0.86, P-value=0.022). In multivariate analysis, 

mother’s occupation remained significant as odds of giving birth to low-birth-weight infants was 

low among mothers doing informal jobs as compared to those unemployed mothers (OR=0.55, 

95% CI=0.30, 0.96, P-Value=0.045) 
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Table 4.2: Association between socio-demographic factors and LBW among postnatal 

mothers in Kilifi County (N=387) 

  Birth weight Unadjusted model Adjusted model
a
 

  >=2500g <2500g OR (95% CI) P-Value AOR 95% CI P-Value 

Variables n (%) n (%)           

Age               

15-19 14(32.6) 29(67.4) Ref    Ref     

20-24 25(20.2) 99(79.8) 0.52(0.24-1.13) 0.101 0.68 0.28-1.68 0.405 

25-29 32(25.4) 94(74.6) 0.71(0.33-1.50) 0.364 1.28 0.49-3.34 0.608 

30-34 21(29.2) 51(70.8) 0.85(0.38-1.93) 0.702 1.64 0.57-4.71 0.357 

35-39 5(31.3) 11(68.8) 0.94(0.27-3.24) 0.924 1.6 0.38-6.73 0.522 

40-44 0(0.0) 6(100.0) 1    1     

Level of education              

None 20(66.7) 10(33.3) Ref    Ref     

Primary 121(75.6) 39(24.4) 0.64(0.28,1.49) 0.306 0.72 0.30-1.76 0.475 

Secondary 87(69.6) 38(30.4) 0.87(0.37,2.0) 0.755 1.16 0.46-2.95 0.749 

Tertiary 62(86.1) 10(13.9) 0.32(0.12,0.89) 0.028 0.62 0.18-2.09 0.439 

Employment type             

Unemployed 138(70.8) 57(29.3) Ref    Ref     

Informal  100(78.1) 28(21.9) 0.68(0.40,1.14) 0.143 0.55 0.30-0.99 0.045 

Formal  42(87.5) 6(12.5) 0.35(0.14,0.86) 0.022 0.34 0.11-1.12 0.076 

Student 10(62.5) 6(37.5) 1.45(0.50,4.18) 0.489 0.83 0.23-3.04 0.776 

Parity               

Multiparous 173(75.2) 57(24.8) Ref    Ref     

Primiparous 117(74.5) 40(25.5) 1.04(0.65,1.66) 0.877 1.09 0.60-1.98 0.779 

Marital Status            

Married  257(76.5) 79(23.5) Ref    Ref     

Single 33(64.7) 18(35.3) 1.77(0.95,3.32) 0.073 1.88 0.86-4.10 0.113 

1.      
a 
All predictors were adjusted for social support in the model, AOR; adjusted odds ratio 
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4.4 Association between prenatal psychological stress and LBW among postnatal mothers 

in Kilifi County 

In Table 4.3, stress, depression, anxiety, social support, and ANC attendance were found to be 

statistically significant factors associated with low birth weight (P-value<0.05).  

 

Table 4.3 Factors associated with low birth weight 

 Birth weight   

 >=2500g <2500g   

 

n (%) n (%)  ꭓ
2 
   Value P-value 

Stress scale   16.83 <0.001 

Low stress   154(83.2) 31(16.8)   

Moderate stress 134(68.4) 62(31.6)   

high perceived stress 2(33.3) 4(66.7)   

Depression scale   4.73 0.030 

No depression  194(78.5) 53(21.5)   

Possible depression 96(68.6) 44(31.4)   

Anxiety and depression scale  17.50 <0.001 

Normal 208(77.9) 59(22.1)   

Borderline abnormal 66(77.7) 19(22.4)   

Abnormal 16(45.7) 19(54.3)   

Tobacco smocking   0.34 0.563 

Yes 289(74.9) 97(25.1)   

No 1(100.0) 0(0.0)   

Experienced violence during pregnancy 0.07 0.794 

No 263(74.5) 90(25.5)   

Yes 23(76.7) 7(23.3)   

Planned pregnancy   1.91 0.167 

No 83(70.3) 35(29.7)   

Yes 207(77.0) 62(23.0)   

Medical condition before pregnancy 1.19 0.275 

No 285(75.2) 94(24.8)   

Yes 4(57.1) 3(42.9)    

History of low birth weight 0.51 0.476 

No 227(73.2) 83(26.8)   

Yes 23(79.3) 6(20.7)   

Number of ANC visit  7.18 0.028 

None 15(71.4) 6(28.6)   

1-3 125(69.1) 56(30.9)   

≥4 150(81.1) 35(18.9)   
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In Table 4.4, bivariate and multivariate analyses were used to determine the association between 

prenatal psychological stress and LBW among postnatal mothers. Stress, depression, anxiety, 

and ANC visit were found to be statistically significant factors associated with low birthweight. 

For unadjusted logistic regression, women with moderate stress (OR=2.30, 95%CI=1.41, 3.78, 

P-Value=0.001) and those with high stress (OR=9.94, 95%CI=1.74,56.64, P-Value=0.01) had 

higher odds of giving birth to LBW infants as compared to those with less stress. Depressed 

mothers were 1.68 times more likely to give birth to LBW infant. Using hospital anxiety and 

depression scale-anxiety to assess the level of anxiety of the participant, the results reveal that 

majority (54.3%, n=19) of the women with abnormal level of anxiety gave birth to LBW infants. 

The odds of giving birth to LBW infants were higher on women with abnormal level of anxiety 

as compared to those with normal level (OR=4.19, 95% CI=2.03, 8.65, P-Value<0.001). Women 

who attended < 4 ANC visits were more likely to give birth to low-birth-weight infants as 

compared to those who attended 4 visits and above (OR=1.92, 95% CI=1.92-1.18-3.12, P-

value=0.008). 

In multivariate analysis, three different models were developed to determine association between 

psychological stress and low birthweight. Participants with moderate stress and those with high 

perceived stress were more like to give birth to children with low birthweight as compared to 

those with no stress (AOR=2.21, 95%CI=1.33-3.67, P-value=0.002) and (AOR=9.18, 

95%CI=1.49-56.51, P-value=0.017) respectively. For depression, participants with possible 

depression symptoms had higher odds of giving birth to children of low birthweight as compared 

to those with no depression (AOR=1.87, 95%CI=1.15-3.04); those with abnormal anxiety and 

depression level were also found to be more likely to give birth to children of low birthweight 

(AOR=5.19, 95%CI=2.44-11.03) 
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Table 4.4: Association between prenatal psychological stress and LBW among postnatal mothers in Kilifi County (n=387) 

  Bivariate analysis Multivariate logistic regression 

      model1 

 

model2 model3 

   OR(95% CI) P AOR(95% CI) P AOR(95% CI) P AOR(95% CI) P 

Stress scale 

   

     

Low  Ref   Ref - 

    
Moderate  2.30(1.41, 3.78) 0.001  2.21(1.33-3.67) 0.002 

    
high perceived  9.94(1.74,56.64) 0.010  9.18(1.49-56.51) 0.017 

    Depression scale 

      No depression  Ref -  

  

Ref - 

  Possible 

depression 1.68(1.05, 2.68)  0.030 

  

1.67(1.00-2.77) 0.049 

  Anxiety and depression scale 

      Normal Ref -  

    

Ref - 

Borderline 

abnormal 1.01(0.56, 1.82)  0.961 

    

1.04(0.56-1.91) 0.905 

Abnormal 4.19(2.03, 8.65) <0.001  

    

4.44(2.05-9.62) <0.001 

Number of ANC visit 

      None 1.71 (0.62-4.73) 0.298 1.45(0.49-4.27) 0.499 1.37(0.49-3.81) 0.547 1.61(0.55-4.69) 0.386 

1-3 1.92(1.18-3.12) 0.008 1.79(1.08-2.97) 0.025 1.74(1.06-2.87) 0.029 1.68(1.02-2.79) 0.044 

≥4 Ref -  Ref - Ref - Ref - 

 OR= unadjusted odds ratio, AOR= adjusted odds ratio, CI=confidence interval 

 Stress scale, depression scale and anxiety and depression scale are correlated factors hence could not be included in one model 
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CHAPTER FIVE 

 DISCUSSION 

5.1 Prevalence of low birth weight 

The study found that 25.1% of infants born in Mariakani and Rabai Sub-County hospitals in 

Kilifi County had birth weight below 2500g (LBW).Mean weight of new-born infants was 

2818g. A total of 97 infants had LBW while 290 had weight above 2500g. Birth weight was 

abstracted from the ANC booklets.  

The prevalence of LBW reported in this study was much higher than the estimated prevalence in 

Kenya (11.5%) and global prevalence (14.6%) (WHO, 2019). This could be because the two 

facilities are the main referral hospitals with theatre and doctors to handle any obstetrics 

emergencies and adverse birth outcomes. They are therefore likely to handle more mother with 

LBW hence the higher prevalence. In one study done at Olkalou district Hospital Central region 

Kenya, the prevalence of LBW was estimated at 12.3% (Muchemi, Echoka, & Makokha, 2015), 

in another study conducted in Migori County Kenya by (Olacket al, 2021), the estimated 

prevalence of LBW was 8.0%, while in Kenyatta National Hospital in a study done by Mugambi 

(2015), the prevalence of LBW was 9.9% and in Kisumu County Hospital from a study by 

Achieng (2020) the prevalence was 17.5%.It is possible to hypothesize that women from the 

lower socioeconomic class who are therefore more likely to experience adverse obstetric 

outcomes, including LBW and pre-term labour would more likely choose these hospitals for their 

delivery, resulting in a high prevalence of LBW. This prevalence is however lower than the 

prevalence of LBW reported by a previous study done in the coastal region- 29% in Mombasa 

(Jumbale, 2018). Unlike previous studies, the present study deliberately disaggregated 

prevalence of LBW by age, which did not vary much across the reproductive phase of women. 

Though the reported prevalence is high, there has been several efforts made on focussed 

antenatal care that has made great impact on lowering the prevalence of LBW in the Country and 

more of these strategies should be put in place to lower it further and achieve the WHO target. 

5.2 Association between socio-demographic characteristics and low birth weight 

This study revealed that level of education and occupation were significantly associated with 

LBW. Mothers with tertiary education, formal and informal employment were less likely to 

deliver LBW infants. Majority of mothers had no formal employment and had lower level of 
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education which has a potential to limit their decision-making capacity that directly impacts on 

their health seeking behaviours during pregnancy. Employment and level of education have been 

known to be a proxy to sociodemographic status which improved on birth outcome(KDHS, 

2022). These results were consistent with the results from studies conducted in Ghana, Ethiopia, 

Kenya and Ghana(Jumbale, 2018; Falcão et al., 2020; Restrepo-Méndez et al, 2011; Muchemi et 

al., 2015; Mohammed et al, 2019; Zemenu et al 2021). This result is in line with other studies 

that link LBW to mothers' educational level.This might be the case because educated women are 

more likely to be aware of the dangers of LBW and exercise prudence when pregnant to reduce 

the risk. Women with high level of education are associated with improvement in ANC 

attendance, better nutritional practice, better health-seeking behaviour, and better maternal 

experiences with pregnancy and childrearing which may be explanation for the association 

between level of education and LBW.  

Another socio-demographic characteristic associated with LBW was found to be mother’s 

occupation. In bivariate analysis, formally employed women were significantly less likely to 

deliver a LBW infant as compared to unemployed women while in multivariate analysis, women 

doing informal jobs were less likely to give birth to LBW infants than unemployed women. 

Mothers who are employed are less likely to deliver a LBW infant as compared to those who are 

unemployed (Manyeh et al, 2016). According to Patil et al (2020) women with a high 

employment uncertainty had a higher risk of LBW delivery than those with a low employment 

uncertainty (Patil et al, 2020)A possible explanation to this might be financial and non-financial 

stressors associated with unemployment that contribute to foetus development and hence LBW. 

In addition to financial stressors, unemployed women could be economically and 

psychologically dependent on other people thus affecting their concentration to their health and 

wellbeing of the pregnancy 

In this study, there was no significant association between mothers age and low birthweight. 

However, there was high odds of giving birth to low birthweight children among older women 

and low odds among women aged 20-25 years as compared to women aged 15-19 years old.  

This is in line with studies that have revealed a U- shaped relationship between maternal age and 

LBW, with teenagers and older women having the highest risk of giving birth to LBW infants. 

An increase in age increases the odds of LBW for women aged ≥36 years.(Jumbale, 2018; 
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Falcão et al., 2020; Restrepo-Méndez et al., 2011; Muchemi et al., 2015; Mohammed et al., 

2019; Zemenu et al., 2021).  

Although this study did not find any significant association between ANC attendance and LBW, 

studies conducted in Brazil (Falcão et al., 2020), UK(Zemenu et al., 2021), Ghana(Agorinya et 

al., 2018; Mohammed et al., 2019), and Kenya(Nyamasege et al., 2018) have reported the 

probability of a woman delivering a LBW infant decreases with an increase of the number of 

ANC attended This could be due to insufficient prenatal care, a lack of iron and folic acid 

supplements, and inadequate detection and management of infections, as well as inadequate 

prenatal education and ANC visits. The health of the expectant mother and the growing foetus is 

strongly suggested by the fact that quality ANC is crucial during pregnancy. This is made 

possible by crucial actions including the detection and treatment of maternal problems like 

preeclampsia and tetanus toxoid vaccination, intermittent preventive treatment for malaria during 

pregnancy (IPTp), and identification and management of infections including HIV, Syphilis, and 

other sexually transmitted infections (STIs) at the ANC. 

5.3 Association between prenatal psychological stress and low birth weight 

This study reveals that psychological stress (stress, depression, and anxiety) are significant risk 

factors for LBW. Mothers with perceived stress, anxiety and depression had a higher odd of 

delivering LBW infants. Mothers who attended less than 4 ANC visits were more likely to 

deliver LBW infants and mothers who had a form of social support were less likely to have LBW 

infants. While more women had a form of social support, a few of them had attended the 

recommended number of ANC visits. This could be translated that lack of adequate access to 

skilled antenatal care directly impacted on the birth outcome. Low socio-economic status among 

most women could have been a reason for the increased risk to psychological stress which in turn 

lead to higher odd of LBW. Most mothers did not attend the required ANC visits hence 

increasing the possibility to miss out on early diagnosis of psychological stress which in turn 

could have led to delivery of LBW. It is plausible that the underlying issue could have been lack 

of adequate comprehensive ANC care though further research should be conducted to ascertain 

this. 
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This is consistent with previous studies which reported that women who exhibit possible signs 

and symptoms of stress, depression and anxiety during pregnancy were at higher risk of giving 

birth to LBW infants Mondragón et al., 2019; Dadi et al., 2020).Mothers with current or previous 

exposure to abuse or violence, who lack social support and had a family history of common 

mental disorder were likely to deliver a LBW infant. Those with depression were 1.49 times 

likely to deliver a LBW infant(Weber et al., 2020). In a different study, women who experienced 

antenatal psychological stress delivered infants who were 57.5g lighter and were more likely to 

deliver LBW infants (Lim et al., 2020) and pregnant women presenting with antenatal depressive 

symptoms had an elevated risk of delivery LBW infants (Xiuxiu et al., 2020).  Antenatal Anxiety 

and depression have also been shown to cause preterm labour leading to LBW (Luciano et al., 

2022). Pregnant women have been observed to have a high prevalence and incidence of anxiety 

disorder and major neuropsychiatric disorder that was directly associated with poor birth 

outcome of preterm birth and LBW (Silva et al.,2022; Gravensteen et al., 2018; Shreya et al., 

2021) 

 

5.4 Limitation of the study  

Since this was a retrospective study, only mothers who had delivered within 6 weeks as at the 

time of the interview were consented for participation to avoid recall bias. It was not possible to 

demonstrate variation in low birth weight because the study was cross-sectional in design. The 

finding may not be generalizable beyond the study area since it was hospital based done in only 

two facilities. Validity of the findings could theoretically have been affected by the variations in 

psychological stress measurement however this was minimised using validated tools for 

assessing prenatal psychological stress, enhanced supervision, refresher trainings, 

communication, clear feedback, and accountability structures. The self-reported data could have 

also led to under reporting of sensitive behaviours and emotions necessary to assess exposure to 

anxiety, depression, and perceived stress during the pregnancy. This was managed using 

validated tools used to assess prenatal psychological stress. A future longitudinal study would 

therefore be recommended to address this 
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CHAPTER SIX  

CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusion 

1. 25.1% of women in this study had LBW. 

2. Maternal age, occupation and level of education were sociodemographic predictors 

found to be significantly associated with LBW. 

3. Psychological stress (Perceived stress, anxiety, and depression) was significantly 

associated with LBW 

6.2 Recommendation 

1. Population based study to be conducted to establish the prevalence of LBW in the County 

2. Interventional programs and health promotion should be encouraged not only in health 

sectors but also in social welfare programs to address the social needs of pregnant women 

and encourage attendance of at least 4 ANC visits as required by the guidelines 

3. Routine screening for prenatal psychological stress at the antenatal clinics using approved 

scales for assessing prenatal psychological stress  

Further research on prenatal psychological stress to explore the influence of other psychological 

stress predictors of LBW and the prevalence of psychological stress in different phases of 

pregnancy 
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APPENDICES 

 

APPENDIX I: DATA COLLECTION TOOLS 

 

INFORMED CONSENT FORM 

Title: PSYCHOLOGICAL STRESS PREDICTORS OF LOW BIRTH WEIGHT AMONG 

POST-NATAL MOTHERS INRABAI AND KALOLENI SUB-COUNTIES, KILIFI 

COUNTY, KENYA 

Introduction 

(Greetings). I am (name)____________________    and I work at this facility. You have come to 

this health facility today where care is available for you and your baby. I would like to give you 

information about the research study and invite you to be part of it. I will go through this consent 

form with you and answer any questions you may have. This should take about 10-20 minutes. 

The study is taking place at 2 centres, Rabai Health Centre, and Mariakani Sub-County Hospital. 

The Principal Investigator in charge of this study is Mary Goretty Amondi from Maseno 

University. She is pursuing a master’s degree of public health (Epidemiology and Population 

Health). 

 

What this study is about? 

This research aims to better understand the characteristics of mothers who recently delivered in 

Rabai Health Centre and Mariakani Sub-County Hospital Kilifi County, identify if they 

experienced any form of stress during pregnancy, what was their baby’s weight at birth, find out 

their pregnancy experience to determine if those could have been associated with the weight of 

their new-born baby especially for those who deliver babies who weigh less than 2500g. We 

hope to improve understanding of the cause of low birth weight and the discovery from this 

research will aid in the focus on antenatal interventions provided to postnatal mothers as a way 

of improving birth outcome of new-born and their survival.  

 

Why are we asking you to participate? 

We are asking for your permission to be a part of understanding the problem of low birth weight 

in new-born babies. We are asking postnatal mothers to participate in this study if they are 

delivered within the last 6 weeks, are aged 16 to 49 years, delivered at 37 weeks or more of 

pregnancy and are willing to participate by giving a written informed consent 

 

What is involved in the study?  

Participation in this study involves collection of information from you and from your antenatal 

card. We will ask you to provide general and medical information about you and your household. 

We will also obtain medical information from you and your baby’s medical records. This 

information was entered into a password protected computer or tablet. This will take an average 

of 45 minutes and is done once. 

 

What will happen to the information collected? 
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All information obtained is confidential and was stored in electronic format in password 

protected computers. Access to the information was limited to the research team and approved 

partners for research into understanding low birth weight. The information was stored using a 

unique ID number, your name and date of birth will not be used, so that your identity is 

protected. 

 

 

 

What are the possible benefits of taking part? 

Taking part in this study will not benefit you or your baby directly, but we hope that it will 

benefit postnatal mothers and babies everywhere in the future, by helping us better understand 

more about low birth weight. There is no payment for participating in the study. 

 

What are the possible risks of taking part? 

This study poses minimal risk to participants; there is no experimental drugs nor procedures to 

be used in the study, however minimal level of potentially sensitive information was asked that 

may cause some discomfort to you and might trigger emotional distress. Some of the discussion 

during the study may make you feel uncomfortable or raise unpleasant memories.  You are free 

to skip any question or topic at any given time.  

 

Do you have to participate in this study?  

Participating in this study is voluntary. You do not have to take part if you do not want to. If you 

choose not to take part, there was no penalty or loss of health care that you usually receive. 

 

Who has allowed this study to take place? 

This research has been reviewed by Maseno University Ethics Review Committees. They have 

agreed that this research is important, that it was conducted properly, and that participants’ safety 

and rights have been respected. 

 

What will happen to the results of this research study? 

It is hoped that the results of this study will help to inform good practices and decisions around 

health care for pregnant postnatal mothers. At the end of the study, we will share relevant results 

with communities of postnatal mothers taking part in the study, County officials and local 

administration officials, County health officials, Sub County health officials as well as 

community members who participated in the study. The results will also be published to make 

them widely available to interested parties and your personal details will remain confidential 

 

Whom can you contact if you have questions? 

If you have any questions about this study, you may contact the lead investigator, Mary Amondi 

at 0729421482. You may also contact the Maseno University Ethics Review Committee at + 254 

57 351 622 EXT. 3050, which approved this study, for questions about participants’ rights and 

research-related harm. 
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Consent:  What does your signature or thumb print mean? 

Your signature or thumbprint below means that you have had this study explained to you and had 

the opportunity to ask questions and get answers. If you wish to participate in this study, you 

should sign or place your thumbprint below. 

 

Name of Participant (printed) 

 

Signature or Fingerprint* of Participant      Date 

 

 

Name of Study Staff Administering Consent (printed)    Position/Title 

 

Signature of Study Staff Administering Consent     Date 

 

 

 

*If the participant is unable to read and/or write, an impartial witness must be present during the 

consent discussion. After the written informed consent form is read and explained to the 

participant, and after he or she has orally consented participate in this study and has either signed 

the consent form or provided his or her fingerprint, the witness must sign and personally date the 

consent form.  By signing the consent form, the witness attests that the information in the 

consent form and any other written information was accurately explained to, and apparently 

understood by, the participant, and that consent was freely given. 

 

Name of Person Witnessing Consent (printed)    

 

Signature of Person Witnessing Consent      Date 

 

Thank you for participating! 
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SOCIO-DEMOGRAPHIC AND OBSTETRIC HISTORY QUESTIONNAIRE 
 

1. How old are you? 

Age in years_____________ 

2. How many ANC visits did you attend? _____________ 

 

3. Gestational age at delivery 

☐> 37 weeks 

☐< 37 weeks (Exclude from the study) 

4. What was your baby’s birth weight? 

☐> 2500g 

☐< 2500g 

5. Parity  

☐ Primiparous 

☐ Multiparous 

6. What is the highest level of school you attended? 

☐None 

☐ Primary 

☐ Secondary 

☐ Tertiary 

7. What is your current marital status? 

☐ Single (Never been married, widowed, divorced, separated) 

☐ Married (Monogamous) 

☐ Married (Polygamous) 

8. What kind of work do you do? 

☐ Employed 

☐ Unemployed 

9. Do you consume alcohol? 

☐ Yes 

☐ No 

10. Do you currently use tobacco? 

☐ Yes 

☐ No 

11. Do you use any substance? 

☐ Yes 

☐ No 

12. Have you ever given birth to an infant who weighed <2500g? 

☐ Yes 

☐ No 

☐ N/A 

13. Did you experience any form of violence during pregnancy or currently? 

☐ Yes 
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☐ No 

14. Do you have any medical condition diagnosed before this pregnancy? 

☐ Yes 

☐ No 

15. Do you have any medical condition that was diagnosed during this pregnancy? 

☐ Yes 

☐ No 

16. Have you ever been told by a doctor or healthcare worker that you have depression? 

☐ Yes 

☐ No 

17. Have you ever been told by a doctor or healthcare worker that you have anxiety? 

☐ Yes 

☐ No 

18. Have you ever been told by a doctor or healthcare worker that you have any other mental 

illness? 

☐ Yes 

☐ No 

19. Have you ever been told by a doctor or a healthcare worker that you have a disease that 

will take long to treat (Chronic illness)? 

☐ Yes 

☐ No 

20. Did you have any form of support currently and during this pregnancy?(Financial 

support or counselling from relatives and friends to handle pregnancy issues) 

☐ Yes 

☐ No 

 

21. Did you plan to have this pregnancy? 

☐ Yes 

☐ No 
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PERCEIVED STRESS SCALE 

 

For each question choose from the following alternatives: 

   0 - Never    1 - Almost Never    2 - Sometimes      3 - Fairly Often     4 - Very Often 

 

________   1. In the last 6 months, how often have you been upset because of something that 

   

  happened unexpectedly? 

________  2. In the last 6 months, how often have you felt that you were unable to control the 

  important things in your life? 

________  3. In the last 6 months, how often have you felt nervous and stressed? 

________  

4. In the last 6 months, how often have you felt confident about your ability to 

handle   

  your personal problems? 

________  5.  In the last 6 months, how often have you felt that things were going your way? 

________  6.  In the last 6 months, how often have you found that you could not cope with 

  all the things that you had to do? 

________  7. In the last 6 months, how often have you been able to control irritations in 

  your life? 

________  8. In the last 6 months, how often have you felt that you were on top of things? 

________  9. In the last 6 months, how often have you been angered because of things that 

  happened that were outside of your control? 

________  

10. In the last 6 months, how often have you felt difficulties were piling up so high 

that 

  you could not overcome them? 

 

 

 

Figuring Your PSS Score 

 

You can determine your PSS score by following these directions: 

• First, reverse your scores for questions 4, 5, 7, and 8. On these 4 questions, change the 

scores like this: 

 

0 = 4, 1 = 3, 2 = 2, 3 = 1, 4 = 0. 

 

• Now add up your scores for each item to get a total. My total score is ___________. 
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• Individual scores on the PSS can range from 0 to 40 with higher scores indicating higher 

perceived stress. 

 

► Scores ranging from 0-13 would be considered low stress. 

► Scores ranging from 14-26 would be considered moderate stress. 

► Scores ranging from 27-40 would be considered high perceived stress. 

 

Disclaimer: The scores on the following self-assessment do not reflect any diagnosis or course of 

treatment.  They are meant as a tool to help assess your level of stress. If you have any further 

concerns about your current wellbeing, you may contact EAP and talk confidentially to one of 

our specialists. 
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EDINBURGH DEPRESSION SCALE 

 

The questionnaire below is called the Edinburgh Depression Scale (EDS) used to screen for 

depression. Each answer is given a score of 0 to 3. The maximum score is 30. 

 

Please select the answer that comes closest to how you felt in the past 9 months: 

  

1. I was able to laugh and see the funny side of things 

 As much as I always could 

 Not quite so much now 

 Definitely not so much now 

 Not at all 

  

2. I looked forward with enjoyment to things 

 As much as I ever did 

 Rather less than I used to 

 Definitely less than I used to 

 Hardly at all 

  

3. I blamed myself unnecessarily when things went wrong 

 Yes, most of the time 

 Yes, some of the time 

 Not very often 

 No, never 

  

4. I was anxious or worried for no good reason 

 No, not at all 

 Hardly ever 

 Yes, sometimes 

 Yes, very often 

  

5. I felt scared or panicky for no very good reason 

 Yes, quite a lot 
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 Yes, sometimes 

 No, not much 

 No, not at all 

  

6. Things were getting on top of me 

 Yes, most of the time I haven't been able to cope at all. 

 Yes, sometimes I haven't been coping as well as usual 

 No, most of the time I have coped quite well. 

 No, I have been coping as well as ever. 

  

7. I was unhappy that I have had difficulty sleeping 

 Yes, most of the time 

 Yes, sometimes 

 Not very often 

 No, not at all 

  

8. I felt sad or miserable 

 Yes, most of the time 

 Yes, quite often 

 Not very often 

 No, not at all 

  

9. I was so unhappy that I was crying 

 Yes, most of the time 

 Yes, quite often 

 Only occasionally 

 No, never 

  

10. The thought of harming myself occurred to me 

 Yes, quite often 

 Sometimes 
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 Hardly ever 

 Never 

 

TOTAL SCORE         
 

Administered/Reviewed by ___________________________    Date ________________ 

SCORING  
 

QUESTIONS 1, 2, & 4 

Are scored 0, 1, 2 or 3 with top box scored as 0 and the bottom box scored as 3. 

 

QUESTIONS 3, 5­10  

Are reverse scored, with the top box scored as a 3 and the bottom box scored as 0.  

 

Maximum score: 30 

Possible Depression: 10 or greater 

Always look at item 10 (suicidal thoughts) 

 

Adopted from: Cox, J.L., Holden, J.M., and Sagovsky, R. (1987). Detection of postnatal 

depression: Development of the 10-item Edinburgh Postnatal Depression Scale. 

British Journal of Psychiatry 150:782-786 on 23Jun2020 
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HOSPITAL ANXIETY AND DEPRESSION SCALE-ANXIETY (HADS-A) 

Tick the box beside the reply that is closest to how you felt in the 9 months. 

Don’t take too long over your replies: your immediate is best. 

 

2. I felt tense or 'wound up':  

3 Most of the time  

2 A lot of the time  

1 From time to time, occasionally  

0 Not at all  

 

3. I got a sort of frightened feeling like 'butterflies' in the stomach: 

0 Not at all 

1 Occasionally 

2 Quite Often 

3 Very Often 

 

4. I got a sort of frightened feeling as if something awful was about to happen: 

3 Very definitely and quite badly  

2 Yes, but not too badly  

1 A little, but it doesn't worry me  

0 Not at all  

 

5. I felt restless as I had to be on the move: 

3 Very much indeed 

2 Quite a lot 

1 Not very much 

0 Not at all 

 

6. Worrying thoughts went through my mind: 

3 A great deal of the time  

2 A lot of the time  

1 From time to time, but not too often  

0 Only occasionally  

 

7. I got sudden feelings of panic: 

3 Very often indeed 

2 Quite often 

1 Not very often 

0 Not at all 

 

8. I could sit at ease and felt relaxed:  

0 Definitely  

1 Usually  

2 Not Often  
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3 Not at all  

 

Please check you have answered all the questions 

 

Scoring: 

 

Total score: Anxiety (A) ______________ 

 

0-7 = Normal 

8-10 = Borderline abnormal (borderline case) 

11-21 = Abnormal (case) 
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APPENDIX II: STUDY AREA MAP 
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APPENDIX III: SGS APPROVAL LETTER 
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APPENDIX IV: MASENO UNIVERSITY ETHICS AND RESEARCH COMMITTEE 

APPROVAL 
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APPENDIX V: NATIONAL COMMISSION FOR SCIENCE, TECHNOLOGY AND 

INNOVATION RESEARCH PERMIT 
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APPENDIX VI: KILIFI COUNTY APPROVAL 
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APPENDIX VII: RABAI SUB-COUNTY HOSPITAL APPROVAL 
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APPENDIX VIII: MARIAKANI SUB-COUNTY HOSPITAL APPROVAL 
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