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ABSTRACT 

An association between occupational stress and adverse outcome of pregnancy has 
been hypothesized overtime by researchers but results from various studies have 
remained controversial. The aim of this study was to identify the role of 
occupational stress (exposure) in adverse outcome of pregnancy. This was a 
retrospective case control study carried out in Owerri Municipal Council, Imo 
State, Nigeria on 400 working women randomly selected at different levels of 
health care .A questionnaire was distributed to the subjects for the study with 
reference to work conditions and adverse outcome of pregnancy. Two hundred and 
seventy seven out of the 400 respondents were working. Twenty three of all the 
subjects had low birth weight babies, 7 had miscarriages and 4 had a still birth. Of 
the 277 working women, 21 had low birth weight babies, 4 had miscarriages and 4 
had still birth as their birth outcome. Confounding factors of age and parity were 
managed by individual matching. Results revealed a statistically insignificant 
relationship between working as against being unemployed and adverse outcome 
of pregnancy [OR=1, 95% CI=0.17-5.79, p-value=1.0].All occupational risk 
factors considered were found not to have a statistically significant relationship 
with adverse outcome of pregnancy. Results revealed that for working >8hrs 
[OR=0.66, 95% CI(0.19-2.35),p-value=0.52, (φ)=0.41,(χ2)=0.09].Participation in 
shift work [OR=7.76,95%CI(0.85-70.75)p-value=0.07, (φ)=0.30,(χ2)=4.21].Poor 
physical conditions in terms of space, light and ventilation respectively ,Space 
[OR=0.58,95% CI(0.17-1.90),p-value=0.37,(φ)=-0.13,(χ2)=0.80],Light 
[OR=0.75,95% CI(0.18-3.28),p-value=0.71, (φ)=-0.05,(χ2)=0.14]. Ventilation 
[OR=0.75, 95% CI (0.18-3.28),p-value=0.71, (φ)=-0.05,(χ2)=0.14],Poor Cordiality 
at work place [OR=2.49,95% CI=(0.75-8.34),p-value=0.14, 
(φ)=0.22,(χ2)=2.24].Work schedules in the form of unclear job responsibility and 
working regularly above formal work hours [OR=0.34,95% CI=(0.10-1.13),p-
value=0.08, (φ)=0.26,(χ2)=3.14] and [OR=0.48,95% CI=(0.12-1.95),p-value=0.30, 
(φ)=-0.15,(χ2)=1.08] respectively, poor gender sensitive practices in the workplace 
in the form of unusual workload in spite of being pregnant and deprivation of right 
to attend ante-natal classes [OR=1.40,95% CI=(0.28-7.11),p-value=0.68, 
(φ)=0.06,(χ2)=0.17] and [OR=4.59,95% CI=(0.84-25.17),p-value=0.08, 
(φ)=0.28,(χ2)=3.45].Heavy workload [OR=0.78,95% CI=(0.20-3.06),p-
value=0.73, (φ)=-0.05,(χ2)=0.12].Type of work done [OR=0.28,95% CI=(0.06-
1.24),p-value=0.09, (φ)=0.26,(χ2)=2.98].Further studies by other researchers 
would go a long way in confirming or disputing the results of this study. 

KEY WORDS: low birth weight, miscarriages, stillbirth, work schedules etc. 
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CHAPTER ONE 

                                                 INTRODUCTION 

Background of study 

Much of women's work has traditionally been carried out within the context of the 

family: growing food on a family plot; finding fuel, gathering water and preparing 

foods for family members; spinning, weaving and sewing the garments worn by 

that family; cooking and washing for the family and looking after its children and 

its sick and elderly members(Penny Kane, 2003) however women’s role in society 

have changed overtime and women in the 21st century are more likely to pursue 

formal education, work  outside the home, marry later and delay child bearing. 

Women have been entering the labour force increasingly to contribute to family 

survival.During the past four decades ,the number of employed women in the 

United States has nearly tripled, increasing from 23.2 million in1960 to 62 million 

in 1996 (Mozurkewich,Luke,Avni and Wolf, 2000).According to the United States 

Bureau of Labor Statistics Report (2013),in 2011,58.1% of women were in the 

labor force and among women aged 25-64 who are in the Labor force, the 

proportion with a college degree tripled from 1970-2011.Female labor force 

participation rates in Brazil rose from 54.1% in 2001 to 57.9% in 2009, while rates 

in Chile rose from 33.9% in 1996 to 47.8% in 2012(Verick, 2014). 

 

Purposeful plan of actions by UNICEF,UNESCO and many other organizations 

also led to an increase in females in school in Nigeria such that currently the 

female literacy rate for ages 15 and above in Nigeria is 59.4% as of 

2013(Wikipedia, 2014a) consequently, Labor force participation for ages 15-64 in 

Nigeria has increased from 39.3% in 1990 to 48.10% in 2011(Indexmundi,  
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2014).Reasons which could have led to this increase include awareness ,education, 

socio-economic factors i.e. increase in the standard of living.  

According to Alleyne (2013), on average, girls begin puberty at age’s 10-11and 

usually complete puberty by ages 15-17 although slight variations seems to exist in 

the 21st century which could be as a result of improved nutrition and environmental 

factors. According to Wikipedia (2014a), age and other prerequisite to marry vary 

between jurisdictions and are generally set at 18.However, women in the 21st 

century are more likely than their mothers to pursue formal education, work 

outside the home, marry later and delay child bearing. As women move beyond 

their traditional occupations (Penny Kane, 2003) i.e taking care of the family, 

they meet new health hazards which may either replace or add to their 

existing occupational exposure.  Thus women’s presence in paid employment 

has brought some focus on reproductive health of women generally.  During this 

same period of change in women’s role in society, there have also been major 

changes in the incidence of adverse pregnancy outcomes such that physically 

demanding work may significantly increase a woman’s risk of adverse pregnancy 

outcome (Mozurkewich et al, 2000).Reproductive problems such as miscarriage, 

premature births, low birth weight, stillbirth and malformations of the new born 

were found to be related to different occupational exposure like pesticides, organic 

solvents, heavy physical work, shift work, poor working conditions amongst others 

(Calvin & Jennifer, 2003 and Nicole, Charles & Viviette, 2007 ;Lars & Claus, 

1992).  

Occupational stress invariably plays a role in the reproductive health of women 

and Stress in the workplace has being implicated as an immense factor in the 

outcome of pregnancy globally. 



  
    

3 
 

Generally, anything that poses a challenge or threat to our well-being is a stress 

(Medical News Today, 2013). Stress is simply a fact of nature and is related to 

external and internal factors but from a biological point of view can be a negative 

or positive experience. In a medical or biological context stress is a physical, 

mental, or emotional factor that causes bodily or mental tension. Stresses can be 

external (from the environment, psychological, or social situations) or internal i.e 

illness, or from a medical procedure (Medicine.net, 2008). Historically, it was 

gradually realized that such concepts as anxiety, antagonism, exhaustion, 

frustration, distress, despair, overwork, pre-menstrual tension, over-focusing, 

confusion, mourning, and fear could all come together in a general broad term, 

stress(Science daily , 2014). 

Occupational stress can simply be defined as stress in the workplace or stress 

related to work activities. WHO (2015a) defined occupational stress as the 

response people may have when presented with work demands and pressure that 

are not matched to their knowledge and abilities, and which challenge their ability 

to cope while another school of thought sees occupational stress as the harmful, 

physical and emotional responses that occur when the requirements of the job do 

not match the capabilities, resource, or needs of the worker (NIOSH, 1999).  

According to Newman and Beehr (1979), job stress is “a situation wherein job-

related factors interact with the worker to change his or her psychological and/or 

physiological condition such that the person is forced to deviate from normal 

functioning.” Implicit in this definition is the belief that work-related factors are a 

cause of stress and that the individual outcomes may be psychological, 

physiological, or some combination of these (Richardson and Rothstein, 2008). It 

can also be seen as a mechanism whereby the human body attempts to adapt to the 

working environment resulting in the body attempting to deal with stressful 
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working situations (Communications Workers of America CWA, 2009). These 

situations which might involve increased workloads, downsizing, overtime, hostile 

work environment and shift work are just a few of the many causes of stressful 

working conditions (Occupational stress fact sheet , 2006). Occupational stress has 

been cited by many researchers as a significant health problem not only for the 

individual but also the organization and the nation as a whole (Tanko, 2011). 

The ‘job strain’ model proposed by Karasek states that the combination of high job 

demands and low job decision latitude (high job strain or work stress) will lead to 

negative physical health outcomes such as hypertension and cardiovascular 

disease(Ducher,Cerutti,Chatellier and Fauvel, 2006; Larkin, 2005).Often a stressor 

can lead the body to have a physiological reaction that can strain a person 

physically as well as mentally (Colligan, Colligan & Higgins, 2006).This seems to 

throw some light on the fact that stress is embedded in life’s daily activities and 

conditions would always predispose individuals to stress and when these 

conditions are not adequately managed can pose a big threat to our well being 

psychologically, physically and socially.  

According to the ILO, (2000), there are risks at the workplace that may affect the 

health of the woman and her child during pregnancy and breastfeeding. 

Epidemiological evidence such as research carried out by Calvin and Jennifer 

(2013) suggests that psychosocial stress, strenuous physical activity and fasting are 

independent risk factors for preterm birth and low birth weight in pregnant women. 

Another school of thought has it that “miscarriage is a prevalent adverse pregnancy 

outcome that has been linked to ergonomic risk factors at work in numerous 

studies, although no scientific consensus has emerged”. Working fixed nights was 

associated with a moderately increased risk of miscarriage [pooled RR 1.51 (95% 

CI 1.27-1.78, n=5], while working for more than 40-52 hours weekly, lifting>100 
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kg/day and standing > 6-8 hours/day were associated with small risk increments: 

the pooled RRs ranging from 1.16 (prolonged standing, number of risk estimates 6) 

to 1.33 (working hours, number of risk estimates 9). Most RRs tended to become 

smaller and statistically non-significant when analyses were restricted to higher 

quality studies.  (Bonde, Jorgensen, Bozine & Palmer, 2013). 

Studies by researchers over years show an increased risk of pre-eclampsia for 

women employed in high stress job. i.e. high psychological demands and low 

decision latitudes (Klonoff, Hillary, Cross & Carl, 1996).These body of evidences 

seem to expose the effects on stress in the work place on pregnancy outcome 

globally. 

The fetal environment can be altered if stress in the mother changes her hormonal 

profiles causing the child to have emotional or cognitive problems, including an 

increased risk of attention deficit/hyperactivity, anxiety, and language delay. These 

findings are independent of effects due to maternal postnatal depression and 

anxiety. Though the   forms of anxiety or stress that are most detrimental are yet to 

be known, research suggests that the relationship with the partner can be important 

in this respect. The magnitude of these effects is clinically significant, as the 

attributable load of emotional/behavioral problems due to antenatal stress and/or 

anxiety is approximately 15% and in humans, there is a strong correlation between 

maternal and fetal cortisol levels. However, many problems remain in 

understanding the mechanisms involved in this interaction. (Nicole, Charles & 

Viviette, 2007). 

A growing body of evidence shows that early conditions have important 

consequences for health, educational and socio-economic outcome. Recent  

research has highlighted the interaction between genes and environment during the 
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first years of life and has made a case for investment in development and health 

early in life(Heckman, 2006;Shonkoff and Philips, 2006).While some researches 

has restricted this to determinants  after birth, there is no good reason to do so 

because utero conditions start  a cascade of events that affect individual outcomes 

in adulthood Attention should therefore be placed on this critical period (Florencia, 

2011).This was further buttressed by a  study carried out to determine the 

relationship between work related psychological stress to spontaneous abortion 

was examined in a prospective study of 3,953 pregnant employed members of a 

prepaid health plan in California recruited between1990 and 1991 and the ratio for 

stressful work in young, non-smokers, multi-gravid women and women without a 

history of one or more spontaneous abortions, the odds ratio for spontaneous 

abortion given a stressful workload was higher by 2.45(95% confidence 

interval,(CI)1.03-5.81),for older women 2.96 (95% (CI) 1.16-7.52) and 2.27(95% 

(CI) 0.95-5.27) for primigravid women (Laura F., Catherine S., Ashwu M., Robert 

A.,  Carl P.,Alan E., Julie V. and Shanna H., 1995). 

Moreover, for some pregnant women, there is an increased risk for complication 

with low birth weight. In fact, women who are placed under a great deal of stress, 

distress/placed in environments where work organization is poor, there is an 

increased risk of giving birth to a baby with a lower birth weight. In addition, 

pregnancy risk associated with hypertension and the development of 

cardiovascular disease may also be complicated (Christine, 2007). 
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Statement of problem 

According to NIOSH (1999), Job stress now poses a threat to health of workers 

and in turn health organizations. This could be as a result of the diseases and 

disorders worker  are exposed to while on the job role which include 

cardiovascular diseases, Musculo-skeletal and ,psychological disorders, workplace 

injury, suicidal attempts , cancer ,ulcer ,impaired  immune function (Sauteur,Hurrel 

,Murphy and Levi, 1997) and Health care expenditures are nearly 50% greater for 

workers who report high levels of stress(Goetzel, Anderson,Whitmerm and 

Ozminkowe, 1998). 

NIOSH (1999) clearly states that job conditions that may lead to stress in the 

workplace may include; design of task, management style, interpersonal 

relationship, work roles, career concern and environmental conditions. 

A study carried out among female employees in banking sector in Nigeria by 

Essien, (2014) revealed that female employees who experienced occupational 

stress are likely to experience fatigue, depression and poor labour turn over. 

Moreover, the likelihood of fatigue among those who experienced occupational 

stress was found to be about 5 times higher than their counterparts who were not 

occupationally stressed. The ‘job strain’ model proposed by Karasek states that the 

combination of high job demands and low job decision latitude (high job strain or 

work stress) will lead to negative physical health outcomes such as hypertension 

and cardiovascular disease ( Ducher, Cerutti , Chatellier, Fauvel , 2006; Larkin,    

2005 ). Epidemiological evidence such as research carried out by Calvin and 

Jennifer (2013) suggests that psychosocial stress, strenuous physical activity and 

fasting are independent risk factors for preterm birth and low birth weight in 

pregnant women. 
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In another study carried out by Gresie-Bruisin, Kielkowski, Baker, Channa and 

Rees (2007) in Gauteng province, South Africa.it was found that women who 

worked in hospital sterilizing unit that uses ethylene oxide were at a significantly 

high risk of spontaneous abortion and still birth during pregnancy. 

The first large study on the role of workload on pregnancy was conducted in 

Montreal and was based on data from over 30,000 women (McDonald, McDonald, 

Armstrong, Cote, Lavoie, Nolin, Roberts, 1988). Conditions which appeared to 

contribute most to spontaneous abortion and low birth weight were long working 

hours (more than 40 hours/week), physical effort and lifting heavy objects. 

In a study carried out to find out if there was a risk of miscarriage in relation to 

work at night, work hours, lifting and standing, results showed that working fixed 

nights was associated with a moderately increased risk of miscarriage while 

working for more than 40-52 hours weekly, lifting >100kg/day and standing>6-

8hrs per day were associated with small increments (Bonde et al, 2013). 

The processes linking stress to birth outcomes are physiological and endocrine. 

Maternal stress has been implicated in the production in both the mother and the 

fetus of  Corticotrophine releasing hormone (CRH), adrenocorticophin    hormone 

(ACTH) and cortisol which are in turn related to premature delivery (Glynn, 

Wadhwa, Dunkel, Chiez and Sandman, 2001; Hobel, 2004; Locknood, 1999). 

Early maternal stress initiates a chain of events leading to preterm labor by 

triggering corticotrophin releasing hormone gene (CRH) expression in the placenta 

which sets a biological clock for early delivery months later (Sandman et al, 2006). 

The underlying problem lie in the fact that with the poor technological 

advancement and harsh socio-economic conditions (Mozurkewich et al, 2000), 

women working in Owerri municipal are left with the option of supporting 
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family’s upkeep and may be faced with long working hours, work overload, time 

pressure, difficult /complex task, lack of breaks, lack of variety and poor physical 

working conditions such as space, temperature and light, unclear /conflicting 

working roles and boundaries. 

When Pregnancy occurs, the scenario is likely to be such that staff number still 

remains the same and insufficient, work load does not change and is still heavy, 

duties and deadlines still need to be met and there are little/no changes effected in 

work conditions/job descriptions as most workers have no direct  access to 

managerial staff as well as little or no say in managerial decisions which 

accumulate in the pregnant working woman as stress that could be detrimental to 

her health and that of the fetus she carries. 

Other sources/buffers of stress in pregnant women in the workplace in Owerri 

Municipal are likely to be relationships at work and Organizational Structure. At 

times these pregnant women have critical, demanding, unsupportive and bullying 

managers who create and increase the intensity of stress in the work place without 

considering the insensitiveness of such attitude to her psychological and 

physiological wellbeing. Moreover, it’s likely to be the case that work social 

environment is poor and workers to do not relate well or assist each other in 

fulfilling work responsibilities since everyone has a heavy and time-bound 

workload, therefore piling up as stress in the pregnant working woman .Whereas a 

good working team relationship reduces stress in the workplace as well as 

increases psychological and physical wellbeing and boost productivity. 

In addition, it could be that since we are likely to have more private establishments 

in Owerri municipal (Imo State General, 2011) and most workers have a direct 

relationship with supervisors and bosses in these private establishments, little /no 
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consideration is given to their total wellbeing physically, psychologically and 

otherwise compared to government establishment where managerial decisions and 

supervision are less intense and follow a hierarchy. 

A growing body of evidence suggests that women working in the private sector are 

at a greater risk of pregnancy-related discrimination than those in the public sector. 

(Adams, Andrew & Winterbothan, 2005; Young & Morrell, 2005) and this is likely 

to pose a threat on the health of the mother and her unborn child and increase the 

likelihood of an adverse outcome on pregnancy. 

Good working conditions such as space, light, good ventilation systems, 

considerate working policies such as reducing work load, encouraging sufficient 

breaks, reducing working hours and time pressure on the pregnant women in 

Owerri Municipal would likely ameliorate  occupational stress and the likely 

adverse outcome it has on pregnancy.( Sauter, Murphy and Hurrel, 1990). 

Since women who are working prior to becoming pregnant often continue to work 

after becoming pregnant and continue to do so until after birth, it is also important 

that pregnant women make some efforts to manage stress and work activities by 

speaking with the Human Resource Department which may be a first and bold step 

in improving working conditions for the pregnant women. 

In addition, Policy and decision makers should attempt to put in strategies that cut 

across private and government establishment such that the health of the pregnant 

working woman is put into consideration and thus protected. 
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Goals/purpose of study 

The main goals/purpose of this study is to: 

1) To examine the overall nature of pregnancy outcome of working women in 

Owerri Municipal. 

2) To determine the common sources /causes of occupational stress (stressors) 

among pregnant working women in Owerri Municipal. 

3) To determine the influence of long working hours, work overload, availability 

of gender sensitive practices, physical work conditions, participation in shift work 

among pregnant women as a risk factor in adverse pregnancy outcome in Owerri 

Municipal. 

 

Research objectives 

1) To determine the influence of long working hours as a risk factor in poor 

pregnancy outcome in the form of low birth weight, miscarriage and still birth. 

2) To determine the influence of participation in shift work as a risk factor in poor 

pregnancy outcome in the form of low birth weight, miscarriage, still birth. 

3) To determine the influence of physical working conditions as a risk factor in 

poor pregnancy outcome in the form of low birth weight, miscarriage, still birth. 

4) To determine the influence of degree of cordiality of work relationship as a risk 

factor in poor pregnancy outcome in the form of low birth weight, miscarriage, still 

birth. 
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5) To determine the influence of work schedules as a risk factor in   poor 

pregnancy outcome in the form of low birth weight, miscarriage, still birth. 

6) To determine the influence of the existence /prevalence of gender sensitive 

policies and practices as a risk factor in poor pregnancy outcome in the form of 

low birth weight, miscarriage, still birth.  

7) To determine the influence of   level of responsibility at work as a risk factor in 

poor pregnancy outcome in the form of low birth weight, miscarriage, still birth. 

8) To determine the influence of type of work done as a risk factor poor pregnancy 

outcome in the form of low birth weight, miscarriage, still birth. 

 

 Research questions 

1) Is long working hours a risk factor in poor pregnancy outcome in the form of 

low birth weight, miscarriage, still birth? 

2) Is participation in shift work a risk factor in poor pregnancy outcome in the form 

of low birth weight, miscarriage, still birth? 

3) Are physical working conditions in the forms of space, light and ventilation risk 

factors in poor pregnancy outcome in the form of low birth weight, miscarriage, 

still birth? 

4) Is the degree of cordiality of work relationship a risk factor in poor pregnancy 

outcome in the form of low birth weight, miscarriage, still birth? 

5) Are work schedules a risk factor in poor pregnancy outcome in the form of low 

birth weight, miscarriage, still birth? 
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6) Is the existence/prevalence of gender sensitive policies and practices a risk 

factor in poor pregnancy outcome in the form of low birth weight, miscarriage, still 

birth? 

7) Is the level of responsibility at work a risk factor in poor pregnancy outcome in 

the form of low birth weight, miscarriage, still birth? 

8) Does the type of work done pose a risk in poor pregnancy outcome in the form 

of low birth weight, miscarriage, still birth? 

 

Research hypotheses 

For research question 1 

HO-Long working hours is not a risk factor in poor pregnancy outcome in the form 

of low birth weight, miscarriage and still birth in working pregnant mothers. 

 HA-Long working hours will have a higher odds of being associated with greater 

risk of poor pregnancy outcome in the form of low birth weight, miscarriage and 

still birth in working pregnant mothers. 

 

For research Question 2 

HO- Participation in shift work is not a risk factor in poor pregnancy outcome in 

the form of low birth weight, miscarriage, still birth in working pregnant mothers. 

HA- Participation in shift work will have higher odds of being associated with 

greater risk of poor pregnancy outcome in the form of low birth weight, 

miscarriage and stillbirth in working pregnant mothers. 
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For research question 3 

HO- Physical working conditions in the form of conducive space, ventilation,light 

is a risk factor in poor pregnancy outcome in the form of low birth weight, 

miscarriage and still birth in working pregnant mothers. 

HA-Poor physical working conditions in the form of space, ventilation, light will 

have a higher odds of being associated with greater risk of poor pregnancy 

outcome in the form of low birth weight, miscarriage and still birth in working 

pregnant mothers. 

For research question 4 

HO- Degree of cordiality of work relationship is not a risk factor in poor 

pregnancy outcome in the form of low birth weight, miscarriage and still birth in 

working pregnant mothers. 

HA- Poor cordiality of work relationship will have higher odds of being associated 

with greater risk of poor pregnancy outcome in the form of low birth weight, 

miscarriage, still birth in working pregnant mothers. 

For research question 5 

HO-Work schedules is a not a risk factor in   poor pregnancy outcome in the form 

of low birth weight, miscarriage and still birth in working pregnant mothers. 

HA-Poorly defined work schedules will have higher odds of being associated with 

greater risk of poor pregnancy outcome in the form of low birth weight, 

miscarriage and still birth in working pregnant mothers. 
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For research question 6 

HO- Absence of gender sensitive policies and practices are not risk factors in poor 

pregnancy outcome in the form of low birth weight, miscarriage, and stillbirth   in 

working pregnant mothers. 

HA- The absence of gender sensitive policies and practices are risk factors in poor 

pregnancy outcome in the form of low birth weight, miscarriage, and stillbirth   in 

working pregnant mothers. 

 

For research question 7 

HO-   Level of responsibility at work is not a risk factor in poor pregnancy 

outcome in the form of low birth weight, miscarriage, still birth in working 

pregnant mothers. 

HA- High level of responsibility at work will have a higher odd of being associated 

with greater risk of poor pregnancy outcome in the form of low birth weight, 

miscarriage, still birth in working pregnant mothers. 

 

For research question 8 

HO- Type of work done is not a risk factor in poor pregnancy outcome in the form 

of low birth weight, miscarriage and still birth in working pregnant mothers. 

HA- The type of work done is a risk factor in poor pregnancy outcome in the form 

of low birth weight, miscarriage, still birth in working pregnant mothers. 
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Significance of the study 

1) The findings of this research is likely to create awareness among working 

women about pregnancy outcome specifically, low birth weight, miscarriage, still 

birth and the likely effect occupational stress may play in determining the outcome 

of pregnancy as well as provide suggestions on how to reduce/mitigate these work 

place stress sources that may pose a threat on pregnancy development and 

outcome. 

2) The findings of this research is likely to aid in reducing neonatal, infant and 

childhood mortality and deformities that are likely to be associated with 

occupational stress in the pregnant working woman by improving her knowledge 

on the effects of stress on her and her unborn child . 

3) The findings of this research would enable policy makers in workplaces and 

government owned corporations to develop and put in place strategies that protect 

and support the health of the working pregnant woman. 

4) The findings of this research is likely to help in reducing the number of pregnant 

women who suffer adverse pregnancy outcome due to occupational stress by 

educating the pregnant working woman and the society on the overall nature of 

stress in the workplace and how to prevent/ mitigate  stress. 

 

Scope   /   delimitation of study. 

The study is retrospective in scope and is delimited to Owerri Municipal Council, 

Imo State, Nigeria. It seeks to determine if work place stressors in the form of long 

work hours, time pressure, unclear work roles and boundaries, poor physical 
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working conditions play a significant role in determining pregnancy outcome  in 

the form of low birth weight, miscarriage, still birth.  

Also women who delivered at home or through traditional birth attendants were 

not part of the study respondents. Only women who had delivered in hospitals and 

clinics at different levels of health care were used in conducting the study. 

In addition secondary data containing age, parity, sex of the baby as well as birth 

weight of the baby was used in carrying out this research. This data was obtained 

from medical records of selected hospitals and clinics for the study. These data 

were probably collected for record purposes other than research thus the 

thoroughness that may have been involved in generating the much needed primary 

data for the study may have been compromised. 

 Also, in-patients post natal mothers who had lost their babies during delivery were 

not receptive to receiving the researcher and answering the questionnaire because 

the grief was still fresh and this may have affected their openness in responding to 

the questionnaire. 

The study does not consider the likely effect domestic stress may have in 

influencing occupational stress and thus there is a discontinuity between domestic 

stress and occupational stress in this research work. It does not also consider other 

likely physical and physiological stressors outside the work place that are most 

likely to influence pregnancy outcome. The study did not also consider the 

likelihood that stress perception and stress adaptation to stressful situations and 

events can also be influenced by experiences and expectations. 
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Definition of variables 

Independent variables: These are stressful conditions intrinsic to the job. This is 

because variations in occupational stress influences pregnancy outcome among 

women in Owerri Municipality and they include: 

Long working hours-Indication of length of working hours weekly by any of the 

following: a) Less than 40hours b) 40 hours and above. 

Time pressure-How often do respondents find that they have to work extra hours 

over and above the formal hours of the job to get through the work.  

Difficult/complex task-Indication of choice that best describes the regularity of 

being presented with a heavy workload during an ordinary workday by any of the 

following: a) Always b) Often c) Sometimes d) Hardly ever d) Never 

Lack of breaks-  Indication of the availability of break period at workplace by 

ticking yes or no. 

Unclear work/conflicting roles and boundaries-Indication of any one of the 

options that describes the regularity of how unclear scope and responsibilities is at 

the work place by ticking any of the following: a) Often   b) Sometimes c) Never 

Poor physical working conditions such as lack of space, light, ventilation 

systems. 

Overcritical and Over demanding bosses -Indication of the level of support 

received from boss by respondents during the course of their last pregnancy. 
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Dependent variable: Pregnancy outcome is the dependent variables because 

pregnancy outcome could be subject to stressful working conditions such as long 

working hours, participation in shift work, poor physical work conditions etc in 

pregnant working women in Owerri Municipality. 

Pregnancy outcome-Observation of a pregnancy to see the resultant status during 

and at the end of the pregnancy and they include any of the following : 

Low Birth Weight- Weight of a live baby at birth that is less than 2.5kg. 

Still Birth-    When a baby is born without any sign of life at or after 24 weeks of 

pregnancy either during the pregnancy (intra-uterine death), labor/birth. 

Fetal death - Death before the complete expulsion/extraction from its mother of a 

product of conception irrespective of the duration of pregnancy that is not an 

induced termination of pregnancy. The death is indicated by the fact that after such 

separation, the fetus does not breathe /show any evidence of life. 

Vaginal /Normal Delivery-   Birth of a baby through the natural birth canal of its 

mother without surgery. 

Caesarean delivery-   Birth of a baby through surgery. 
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                                               CHAPTER TWO 

                                             LITERATURE REVIEW 

Background of study. 

Adverse outcomes of pregnancy are global health problems that are much more 

pronounced in developing countries. The risk factors associated with adverse 

outcomes of pregnancy are multifactorial (Zyanda, 2009). LBW contributes to 60% 

to 80% of all neonatal deaths. The global prevalence of LBW is 15.5%, which 

amounts to about 20 million LBW infants born each year, 96.5% of them in 

developing countries (WHO, 2015). Although stillbirths and neonatal deaths are 

tragic events to the affected mothers and their families, they remain common 

pregnancy outcomes in developing countries (Lawn, Blencowe, Pattinson , 

Cousens,Kumar, 2011; Lawn, Cousens  and Zupan,2005). Almost all (97–99%) of 

the estimated 3 to 4 million stillbirths and 3 million neonatal deaths that occur each 

year globally occur in low- and middle-income countries (Liu et al,  2012). 

Low birth weight is a major determinant of mortality, morbidity and disability in 

infancy and childhood and also has a long-term impact on health outcomes in adult 

life (WHO, 2015c).According to WHO and UNICEF (2004), More than 20 million 

infants worldwide, representing 15.5 per cent of all births, are born with low birth 

weight, 95.6 per cent of them in developing countries. The level of low birth weight 

in developing countries (16.5 per cent) is more than double the level in developed 

regions (7 per cent). 

Women’s presence in paid employment has brought some focus on reproductive 

health of women generally.  During this same period of change in women’s role in 

society, there have also been major changes in the incidence of adverse pregnancy 

outcomes such that physically demanding work may significantly increase a woman’s 
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risk of adverse pregnancy outcome (Mozurkewich et al, 2000). Being employed 

during pregnancy may be a risk factor in pregnancy in a number of ways, depending 

on the types of exposures associated with the working environment, such as physical 

exertion, chemical exposures, psychological stress and other work exposures. ( 

Ziyanda, 2009). Many studies have reported the association between employment 

during pregnancy and adverse pregnancy outcomes, with specific mention of physical 

exertion and intrinsic stressors to the work (Klonoff et al, 1996; Christine, 2007; 

Calvin and Jennifer, 2013; McDonald et al, 1988). 

Stress is simply a fact of nature and is related to external and internal factors but from 

a biological point of view can be a negative or positive experience. In a medical or 

biological context stress is a physical, mental, or emotional factor that causes bodily 

or mental tension. Stresses can be external (from the environment, psychological, or 

social situations) or internal i.e. illness, or from a medical procedure (Medicine net, 

2014). 

Stress is not inherently deleterious; however each individual’s cognitive appraisal, 

their perceptions and interpretations gives meaning to events and determine whether 

events are viewed as threatening or positive (Lazarus & Folkman, 1984). 

Generally anything that poses a challenge or threat to our wellbeing is a stress. 

(Medical News Today,  2013). 

Job stress is on the increase and job stress poses a threat to the health of workers and 

in turn to the health organization. The nature of work is changing at whirlwind speed 

and one-fourth of employees view their jobs as the number one stress in their lives 

and three-fourth of employees believe that the worker has more on the job stress than 

a generation ago(NIOSH, 1999). 
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 Occupational Stress has been cited by researchers as a significant health problem not 

only for the individual but also the organization and the nation as a whole (Tanko, 

2011). 

According to WHO (2011),Stress especially that relating to work is the second most 

frequent health problem impacting one-third of employed people in the European 

Union. With the poor and slow technological advancement in developing countries of 

which Nigeria is not to be counted out, the scenario is likely to be staggering and 

worse.  

Viljien and Rothman (2009) aimed at studying and investigating the relationship between 

“Occupational Stress, Ill health and Organizational Commitment” revealed in their study 

that organizational stressors contributed significantly to ill health. Stress about job 

security contributed to both physical and psychological ill health. Low individual 

commitment to the organization was predicted by five stressors namely work –life 

balance, overload, control, job aspect and pay. 

A study conducted on 333 doctors in Scotland indicated that higher clinical 

workloads were related to higher stress. (Deary et al, 1996).  

In the UK, Health and Safety Executive Researchers estimated that 360 million days 

are lost through sickness each year and that at least half of those days are related to 

workplace stress (Sigman, 1992). 

In recent years, with socio-economic changes in the society, women’s role has 

significantly changed and their share of the labor market has increased dramatically 

comprising 42% of the working population , they are now an essential part of the 

economy(WHO, 2004).With this development, women are not extricated from the 

stress phenomena in the work environment. Sang, Dainty and Ison (2007) in their 
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research titled “Gender, a risk factor for occupational stress in the architectural 

profession” revealed that female respondents reported significantly higher levels of 

insomnia and constipation and work life conflict. Thus this may likely mean that 

women in the work sector are faced with greater and higher level of emotional, 

psychological, social, economic and probably physical stress than their male 

counterparts. 

Occupational Stress invariably plays a role in the health of  workers causing 

cardiovascular diseases, musculo-skeletal diseases, psychological diseases, work 

place injury, suicide, cancer and impaired immune function (Sauter, Hurrel, Murphy 

&Levi, 1997) and a pregnant working woman exposed to workplace stress is more 

likely to be faced with worse conditions on her health and that of the child she is 

carrying in her womb .These adverse health outcome has been implicated in several 

studies by researchers to present itself in the form of poor pregnancy outcomes such 

as miscarriages, premature birth, low birth weight, still birth and malformation of the 

new born due to different occupational exposure like pesticide, organic solvent, 

heavy physical workload, shift work, poor working conditions amongst others (Lars 

& Claus, 1992;Calvin  & Jennifer ,2003;Nicole, Charles & Viviette, 2007) . 

A case-base study in a population of 214,108 commercial and clerical female workers 

in Denmark by Lars and Claus(1992) during the period 1983–1985 investigated 

whether increasing job stress, defined as increasing job demands and decreasing job 

control, increased the risk of an adverse outcome of pregnancy. Information on the 

cohort, the outcome of 24,362 pregnancies, was obtained by linkage with nationwide 

health registers. Six case groups were selected: 1) 2,248 spontaneous abortions, 2) 

209 stillbirths or deaths within the first year of life, 3) 661 infants with congenital 

malformations, 3) 593 preterm deliveries, 4) 587 infants with term low birth weights, 

5) 988 infants with light-for-date birth weights, and 6) a random sample of 2,252 
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pregnancies that constituted the reference group. Information on exposure was 

obtained by mailed questionnaire. When dichotomized scales on data concerning job 

demand and control were used, there was an increased relative risk of spontaneous 

abortion (odds ratio = 1.28, 95% confidence interval (Cl) 1.05–1.57) and term low 

birth we Cl 0.77–1.39); light-for-date birth weight, 1.08 (95% Cl 0.83–1.40); and 

stillbirth/death within the first year of life, 1.42 (95% Cl 0.90–2.24).Results for all six 

case groups show an odds ratio greater than one. This result thus reveals that job 

stress plays a critical part in determining birth outcome. 

 Stress 

Generally speaking, anything that poses a challenge or threat to our wellbeing is a 

stress (Medical News Today, 2013).Stress according to Hans Selye (1980) is the non-

specific response of the body to any demand upon it". That means good things (e.g. 

job promotion) to which we must adapt to, termed Eustress and bad things (e.g. death 

of a loved one) to which we must adapt to, termed distress. Both are experienced the 

same way physiologically. 

Stress is a medical term for a wide range of strong external stimuli both physiological 

and psychological which can cause a physiological response called the general 

adaptation syndrome (Science daily, 2004).Stress can cause or influence the course of 

many medical conditions including psychological conditions such as depression and 

anxiety .Medical  Problems can include poor healing, irritable bowel syndrome, high 

blood pressure, poorly controlled diabetes and many other conditions .(Medicine Net, 

2008). 

A stressor is an agent or stimulus that causes stress. Stress is the feeling we have 

when under pressure, while stressors are the things we respond to in our environment. 

Examples of stressors are noises, unpleasant people, a speeding car or even going out 
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on a first date. Generally but not always, the more stressors we experience, the more 

stressed we feel (Medical News Today, 2013). 

Some Studies, (Sincero, 2010; APS, 2012) are of the view that based on psychology, 

stress can be grouped into three namely Acute, Episodic acute and Chronic stress. 

A. Acute stress: The most widely experienced form of stress and is typically caused 

by the daily demands and pressure encountered by each one of us. Symptoms may 

come only when stress has accumulated. Acute stress is thrilling in small doses but 

too much is exhausting. The most common symptoms are: 

i) Emotional distress: It includes anger, irritability, anxiety, and depression. 

ii) Muscular problems including tension, headache, back pain, jaw pain and muscular 

tension that leads to pulling muscles. 

iii) Stomach, gut and bowel problems such as heartburn, acid stomach, flatulence, 

diarrhea, constipation etc. 

Transient over arousal can lead to elevations in blood pressure, rapid heartbeat, 

sweaty palms, heart palpitations, cold hands and feet. 

Acute stress can crop up in anyone’s life and it is highly treatable and manageable. 

Episodic acute stress: Acute stress that is suffered too frequently is called episodic 

stress. This type of stress is seen in people who make self-inflicted, unrealistic or 

unreasonable demands which get all clamored up and bring too much stress in their 

attempt to accomplish these goals. 

It is typically observed in people with type ‘A’ personality and the symptoms 

include: 

i) Persistent physical symptoms similar to those found in acute stress. 
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ii) Coronary heart disease or other heart problems. 

iii) Ceaseless worrying. 

iv) Longer periods of intermitted depression, anxiety disorders and emotional 

distress. 

Chronic stress; Chronic stress comes when a person never sees a way out of a 

miserable situation. It is stress of unrelenting demands and pressure for seemingly 

interminable periods of time. Chronic stress can be brought about by long term 

exposure to stressors. Chronic stress can be brought about by long term exposure to 

stressors such as unhappy marriage, traumatic experience, unwanted job or career, 

stress of poverty, chronic illness, political problems e.t.c and accumulation of these 

stresses can lead a person to resort to violence, suicide and self-harm. Serious illness 

such as stroke, heart attack, cancer and psychological problems such as clinical 

depression and post-traumatic disorders can originate from chronic stress. Common 

physical signs and symptoms of chronic stress are dry mouth, difficulty in breathing, 

stomach ache, headache, frequent urination, tightening of muscles e.t.c .Mental signs 

and symptoms include sudden irritability, tension, problems with concentration, 

difficulty in sleeping, narrowed perception, frequent feelings of fatigue. 

Selye (1956) suggested a physiological approach that supports studying the stress by 

examining the association between it and illness.  In his research, first published in 

his classic book The Stress of Life, Hans Selye, popularly called the Father of Stress, 

summarized reaction to stress as a three-phase process which he dubbed the general 

adaptation syndrome: 

In Phase 1 which he referred to as the Alarm Reaction, the body shows changes 

characteristic of first exposure to the stressor and at the same time its resistance is 
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diminished.  If the stressor is sufficiently strong (such as severe burns, extremes of 

temperature, etc) death may result.     

In Phase 2, the Stage of Resistance, resistance proceeds only if continued exposure to 

the stressor is compatible with adaptation. At this stage the bodily signs characteristic 

of the alarm reaction virtually disappears and resistance rises above normal. 

Following prolonged exposure to the stressor, the body‘s adaptation energy is 

exhausted  

(Phase 3: Stage of Exhaustion). The signs of the alarm reaction reappear, but now 

they are irreversible, and the individual dies. 

Stress produces numerous physical and mental symptoms which vary according to 

individual’s situational factors. (Wikipedia, 2014b). 

Seyle (1980) pointed out that small or mediocre amounts of stress can be good for us 

to keep alert and occupied. Seyle referred to “good stress” as Eustress. Thus from 

Seyle’s point of view, stress can as well be classified into Eustress (good stress) and 

Distress (bad stress). 

Good Stress (Eustress): It can be fun, exciting and energizing especially in the short 

term example includes facing a danger and resolving the situation safely. Eustress as 

helps our body resist infection and makes our thinking sharp. 

Bad Stress (Distress): When we think of types of stress, distress is what we have in 

mind.Infact we usually call it “stress”, plain and simple. Situation that can cause 

distress include losing a job, death or injury of a loved one e.t.c. Symptoms include 

anger,anxiety,panic,headache,backpain,heartburn,flatulence,constipation,diarrhea,aci

d reflux, sudden rise in blood pressure, rapid heartbeat, chest pain e.t.c 
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Stresses can be external i.e. from the environment, psychological or social situations 

or internal i.e. illness or from a medical point of view (Medicine net, 2014). 

According to Lazarus and Folkman (1984),”stress is not naturally always harmful. 

Each individual’s perception and interpretation give meaning to events and determine 

whether such events are threatening or positive”. 

Personality traits are therefore remarkable intervening variables in the stress equation 

because what may be overtaxing to one person may be exhilarating to another. 

(French and Caplan, 1972). 

Common daily hassles as a source of stress are an unavoidable part of our everyday 

life.  They are the obvious daily nuisances and incidents that endanger people’s well-

being (Lazarus & Folkman, 1984).Lazarus, Delongis, Folkman and Green (1985) 

later classified daily hassles as follows:   

Household hassles – They described these as including making meals, shopping and 

keeping the home in order. 

Health hassles – These were said to include physical sickness, concerns about 

medical care and side-effects of medicine.  

Time Pressure hassles – These included having too many things to get done, too 

many obligations and not enough time to get it done. 

Inner concern hassles –These were described as including feelings of loneliness, fears 

of social confrontations and concerns about the meaning of one‘s daily activities.    

Environmental hassles – These included air pollution, traffic congestion, traffic noise, 

neighborhood deterioration, and crime.  
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Financial hassles – included concerns about debts, rent, and sending children to 

school. 

Work hassles – included dissatisfaction with the job, problems with one‘s supervisors 

and co-workers and not liking one‘s work duties.  

Future-security hassles – these included concerns about job security, property 

investments, and getting by in retirement.   

Lazarus, Delongis, Folkman and Green (1985) found that the frequency of 

experiencing life hassles was strongly associated with negative outcomes such as 

nervousness, worrying, lack of energy, sadness, and feelings of isolation.   

When Stressors (negative events, chronic strains and traumas) are measured 

comprehensively, the damaging impacts on physical and mental health are substantial 

(Thoits, 2010). 

Be that as it may, not all of us react to daily hassles in the same manner.  Some of us 

use active coping skills that minimize the effect of these petty annoyances.  For 

instance, we may be able to focus not on the negative portion of traffic delays but 

instead use the time to plan other activities we may want to do that day (Steber, 

1998). 

Furthermore, stress is the psychological and physical state that results when the 

resources of the individual are not sufficient to cope with the demands and pressures 

of the situation. Thus stress is more likely in some situation than others and in some 

individual than others (Michie, 2002). 

 When Stressors (negative events, chronic strains and traumas) are measured 

comprehensively, the damaging impacts on physical and mental health are substantial 

(Thoits, 2010). 
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The ability to proactively handle how one deals with their stress in everyday life 

could alleviate their constant activation of the endocrine system which in turn 

increases the effectiveness of the immune system(Jones, 2003). 

  

Occupational stress 

According to Margolis, Kroes and Quin (1974), Occupational Stress can be defined 

as a condition in which some work-related conditions or process or combination of 

these factors interact with the worker to disrupt psychological or physiological 

homeostasis. 

NIOSH (1999) defined Job stress as the harmful physical and emotional responses 

that occur when the requirements of the job do not match the capabilities, resources 

or needs of the worker and it can lead to poor health and even injury. 

WHO (2015a) defined Occupational Stress as “the response people may have when 

presented with work demands and pressure that are not matched to their knowledge 

and abilities and which challenge their ability to cope”. 

According to Northwestern National Life (1991), one-fourth of employees view their 

jobs as the number one stressor in their lives. A study by Princeton Research 

Associates (1997) further revealed that three-fourths of employees believe the worker 

has more on the job stress than a generation ago. 

Behr and Newman (1978) defined occupational stress as “A condition arising from 

the interaction of people and their jobs and characterized by change within people 

that force them to deviate from their normal functioning”. 
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Colligan, Colligan and Higgins (2006) heightened this definition above by stating 

that “With continued distress at the workplace, workers will develop psychological 

and physiological dysfunctions and decreased motivation in excelling in their 

positions”. 

Increased workloads, downsizing, overtime, hostile work environment and shift work 

are just a few of the many causes of stressful working conditions (Occupational 

Stress Factsheet, 2006). 

Specifically, a study carried out by Kivimaki, Leino-Arjae, Luukkonnen (2002) in an 

industrial work environment revealed that a much high frequency of cardiovascular 

mortality was found to correlate with an environment in which there was very little 

reward incentive.  

Nagesh and Narasimba (2008) identified that six factors contribute to workplace 

stress and they include: Demands of the job, control over work, support from 

colleagues and management, working, clarity of role and Organizational change.  

Another study by Kop,Stauder,Purebel,Jansklky and Skrabski (2008) titled “Work 

Stress and Mental Health in a Changing Society” revealed that a cluster of stressful 

working and psychosocial conditions are responsible for a substantial part of 

variation in self-reported mental and physical health with work-related factors. 

According to Steber (1998),work stressors include the amount or difficulty of work 

one must deal with, how well one gets along with fellow workers ,the extent to which 

the worker feels the need to have his or her achievements recognized and the day to 

day irritants and aggravations in the workplace. 
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It is estimated that occupational stress causes half of absenteeism, forty percent of 

turn-over and five percent of total lost productivity (Ivancevich, Matteson, Freedman 

et al, 1990) 

Sources of Occupational Stress 

Certain studies (Colligan, Colligan and Higgins 2006: Cooper, 1983: NIOSH, 

2008) have been able to identify sources of occupational stress as: 

 Job task demands 

 Organizational factors and Climate 

 Training and Career development issues which includes lack of opportunity 

for growth or promotion 

 Conflict between work and family roles and responsibilities. 

 Role stress. 

These individual categories demonstrate that stress can occur specifically when a 

conflict arises from the job demands of the employee and the employee itself. If 

not handled properly, the stress can become distress. 

 Job task demands: The ability of the employee coping with the specific 

hours worked, the level of productive rate expected the physical 

environment, as well as the expectancy of the work desired by management  

which includes work overload. For instance, research shows that night shifts 

in particular have a high possibility of negative impact towards the health of 

the employee. In relation to this, approximately 20 percent of night shift 

workers have experienced psycho-physiological dysfunctions, including 

heart diseases. Extreme factors can affect the competence levels of 

employees. 
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 Organizational factors and Climate: This is associated with the hierarchical 

ranking of that particular employee within the organization. Upper 

management is entitled to oversee the overall functioning of the 

organization. This causes potential distress as the employee must be able to 

perform simultaneous tasks. The overall communication, management style, 

and participation among groups of employees are variables to be considered. 

In essence, the resultant influence of the high participation rate, 

collaborative planning, and equally dispersed responsibilities provides a 

positive effect on stress reduction, improved work performance, job 

satisfaction, and decreased psychosomatic disorders. The workplace is a 

communication and interaction based industry. These relationships (either 

developed or developing) can be problematic or positive. Common stressors 

include harassment, discrimination, biased opinions, hearsay, and other 

derogatory remarks. 

 Training and Career development: This includes lack of opportunity for 

growth or promotion, security of their occupation; promotion levels, etc. are 

all sources of stress, as this business market in terms of technology of 

economic dominance is ever-changing. 

4. Conflict between work and family roles and responsibility. 

     5. Role stress: Role ambiguity, sex bias and sex role stereotype.  
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Figure 1:   Sources, Symptoms and Consequences of Stress at work from Cooper 

1988. 
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 Pregnancy outcomes 

According to Definitions.net (2015), Pregnancy outcome can be defined as results 

of conception and ensuing pregnancy including live births, stillbirth, spontaneous 

abortion, induced abortion. The outcome may follow natural or artificial 

insemination or any of the various assisted reproductive techniques such as embryo 

transfer or fertilization invitro. 

 Live births: Live birth may refer also be referred to as vivipary.In human 

reproduction, the birth of a living child as opposed to stillborn (Wikipedia, 

2010). Mosby’s medical dictionary (2009) defines live birth as the birth of a 

newborn, irrespective of the duration of gestation that exhibits any sign of 

life, such as respiration, heartbeat, umbilical pulsation, or movement of 

voluntary muscles. A live birth is not always a viable birth. WHO (2015b) 

defined it as the “Complete expulsion or extraction from its mother of a 

product of conception, which, after such separation, breathes or shows any 

other evidence of life such as the beating of the heart, pulsation of the 

umbilical cord, or definite movement of voluntary muscles, whether or not 

the umbilical cord has been cut or the placenta is attached”. 

 Still birth: Medically it can be defined as the birth of a baby who is born 

without any signs of life at or after 24 weeks pregnancy. The baby may have 

died during pregnancy (called intrauterine death), labor or birth 

(BabyCenter, 2015).Segen’s Medical Dictionary (2012) defined it as a term 

specifically defined in England and Wales as a child issuing forth from its 

mother after the 24th completed week of pregnancy, which did not at any 

time after being completely expelled from its mother breathe or show any 

other signs of life. The mean stillbirth rate in the United States is 

approximately 1 in 160 births, which is roughly 26,000 stillbirths each year, 
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or on an average one every 20 minute. In developing countries where 

medical care can be of low quality or unavailable, stillbirth rate is much 

higher (Wikipedia, 2015a). 

 

 Spontaneous abortion: An abortion that occurs spontaneously is called a 

miscarriage (Wikipedia, 2015b).A miscarriage, that is, any pregnancy that is 

not viable (the fetus cannot survive) or in which the fetus is born before the 

20th week of pregnancy. Spontaneous abortion occurs in at least 15-20% of 

all recognized pregnancies and usually takes place before the 13th week of 

pregnancy (Medicine net, 2013). A spontaneous abortion is as opposed to an 

induced abortion. In a spontaneous abortion, it is purely accidental, that is 

spontaneous as opposed to when it is purposely caused in which case it is 

referred to as induced abortion (Jubril, et al 2014; Wikipedia, 2015b). 

Spontaneous abortion (Miscarriage) was also defined by WHO (2001) “as 

the premature loss of a fetus up to 23 weeks of pregnancy and weighing up 

to 500 g”. Overall, about 12–15% of clinically recognized pregnancies end 

in miscarriage with the frequency increasing with rising maternal age 

(Zinaman, Clegg, Brown, Connor, Selevan, 1996). 

 

 Induced abortion: This means artificially stimulating childbirth(Wikipedia, 

2015b).Induction of labor is usually carried out when the risk of prolonged 

pregnancy is more than the risk of having your baby sooner(Babycentre, 

2015). It is a procedure used to stimulate uterine contractions during 

pregnancy before labor begins on its own. Successful labor induction leads 

to a vaginal birth (Mayo Clinic, 2015). Induction of labor (IOL) is defined as 
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the artificial initiation of uterine contractions leading to dilation of the cervix 

≥24 weeks gestation, in the presence or absence of ruptured 

membranes(NICE, 2008).Reasonable reasons for medical induction should 

include maternal high blood pressure, diabetes, HIV, heart disease, kidney 

disease, a blood clotting disorder, choleostasis of pregnancy and intra-

uterine growth restrictions. According to Aviva (2015) elective induction 

(done for convenience sake either cultural, social, psychological reasons 

other than medical) is usually carried out with no justifiable medical 

explanation could result to a cesarean section or pre-term delivery is not 

encouraged.  

Winthrop University Hospital Newsletter (2015) defines “Adverse pregnancy 

outcome” as events which reduces the chance of having a healthy baby and these 

include;  

 2 or more 1st trimester miscarriages  

 2nd trimester pregnancy loss (>12 weeks)  

 Preterm birth (spontaneous or indicated)  

 Preterm pre-eclampsia or eclampsia  

 Fetal growth restriction  

  Abruptio placenta  

 Fetal death/Stillbirth  

As defined and classified by several authors, two or more first trimester 

miscarriages as well as pregnancy loss are all miscarriages which is a type of 

pregnancy outcome although not a healthy outcome(WHO, 2001;Wikipedia, 

2015b;Jubril et al, 2014). 
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Preterm birth: Preterm delivery is defined by a birth occurring before 37 weeks of 

gestation (CDC, 2014; Muglia and Katz, 2010; Simhan and Caritis, 2007; WHO, 

2014). The mechanisms for preterm labor are still unclear. It could be associated 

either with a premature activation of the physiological contracting process or with 

a pathological factor responsible for uterine contractions, leading to preterm 

delivery(Muglia and Katz, 2010).This could lead to long term neurological 

problems in children.(CDC, 2014). Preterm babies are more prone to infection and 

jaundice and may have difficulty feeding as well as trouble maintaining their body 

temperature (Baby centre, 2014). Preterm birth complications are the leading cause 

of death among children under 5 years of age, responsible for nearly 1 million 

deaths in 2013(WHO, 2014). Risk for pre-term birth includes women who have 

delivered preterm or have had preterm labor before, lifestyle such as smoking 

(Gardner et al, 1995)..Women with certain abnormalities such as short cervix 

(NIH, 2014).Multiple pregnancies or assisted reproductive technologies (Ekwo, 

Gosse link &Moawadi, 1992; CDC, 2014). Studies on type of work and physical 

activity have given conflicting results, but it is opined that stressful conditions, 

hard labor, and long hours are probably linked to preterm birth (Goldenberg, 

Culhane, Lams & Romero, 2008),stress, high maternal age, tobacco and alcohol 

use, substance use and abuse(CDC, 2014). 

Pre-term pre-eclampsia or eclampsia: Formerly called toxemia, preeclampsia is a 

condition that pregnant women develop. It is marked by high blood pressure and a 

high level of protein in the urine. Preeclamptic women will often also have 

swelling in the feet, legs, and hands. This condition usually appears during the 

second half of pregnancy, often in the latter part of the second or in the third 

trimesters, although it can occur earlier (WebMd, 2015).Preeclampsia is a 

condition that can happen after the 20th week of pregnancy or right after 

pregnancy. It’s when a pregnant woman has high blood pressure and signs that 
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some of her organs like her kidneys and liver, may not be working properly. Some 

of these signs include having protein in the urine, changes in vision and severe 

headache (March of Dimes, 2015). The maternal syndrome consists of hyper-

tension and proteinuria, which may also include multisystem abnormalities such as 

hemolysis, elevated liver enzymes, or low platelets (HELLP) syndrome; 

disseminated intravascular coagulation (DIC); acute renal failure; seizures; 

pulmonary edema. The fetal syndrome includes fetal growth restriction, small-size-

for-gestational-age (SGA), reduced amniotic fluid, and placental insufficiency 

leading to fetal hypoxia and hypo perfusion. Preeclampsia can occur near or before 

term, with or without fetal complications (Sibai, Dekker & Kupferminc, 

2005).Women with seizures who have pre-eclampsia are considered to have 

eclampsia (Webmed, 2015).Eclampsia is a type of seizure (a fit or convulsion) 

which is a life-threatening complication of pregnancy. Less than 1 in 100 women 

with pre-eclampsia develop eclampsia. So, most women with pre-eclampsia do not 

progress to have eclampsia. However, a main aim of treatment and care of women 

with pre-eclampsia is to prevent eclampsia and other possible complications 

(Patient.co.uk, 2015). Symptoms that suggest imminent eclampsia include upper 

right abdominal pain, severe headache, vision problems and change in mental 

status, such as decreased alertness. Because eclampsia can have serious 

consequences for both mom and baby, delivery becomes necessary, regardless of 

how far along the pregnancy is (Mayo Clinic, 2015). 

Fetal Growth Restriction: The most common definition of fetal growth restriction 

is a fetal weight that is below the 10th percentile for gestational age as determined 

through an ultrasound. This can also be called small-for gestational age (SGA) or 

intrauterine growth restriction (APA, 2013). 
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Causes 

Medline Plus (2015) is of the view that “many different things can lead to 

intrauterine growth restriction (IUGR)”. An unborn baby may not get enough 

oxygen and nutrition from the placenta during pregnancy because of: 

 High altitudes 

 Multiple pregnancy (twins, triplets, etc.) 

 Placenta problems 

 Preeclampsia or eclampsia 

Wikipedia (2014c) defines intrauterine growth restriction (IUGR) as poor growth 

of a baby while in the mother's womb during pregnancy. At least 60% of the 4 

million neonatal deaths that occur worldwide every year are associated with low 

birth weight (LBW), caused by intrauterine growth restriction (IUGR), preterm 

delivery, and genetic/chromosomal abnormalities(Lawn,Cousens & Zupan, 2005). 

Prevention of low birth weight (LBW) in infants should be recognized as an 

important public health priority in developing countries, it is diagnosed by two 

direct intrauterine growth assessments (ultra-sonographically) or when the fetal 

length (height) is less than two standard deviations (or third percentile) below the 

mean for gestational age. IUGR is usually classified as symmetric and asymmetric. 

According to (Bernstein & Gabbe, 1996; Medline Plus, 2015; Wikipedia, 2014c), 

Symmetric growth restriction implies a fetus whose entire body is proportionally 

small. Asymmetric growth restriction implies a fetus that is undernourished and is 

directing most of its energy to maintaining growth of vital organs, such as the brain 

and heart, at the expense of the liver, muscle and fat. This type of growth 

restriction is usually the result of placental insufficiency. A fetus with asymmetric 

IUGR has a normal head dimension but a small abdominal circumference (due to 
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decreased liver size), scrawny limbs (because of decreased muscle mass) and 

thinned skin (because of decreased fat). If the insult causing asymmetric growth 

restriction is sustained long enough or is severe enough, the fetus may lose the 

ability to compensate and will become symmetrically growth-restricted. Arrested 

head growth is of great concern to the developmental potential of the 

fetus.(UMMC, 2014)  says that Intrauterine growth restriction refers to delayed 

growth within the uterus, which then leads to low birth weight. Some babies are 

just small and happen to weigh less than 5.5 pounds at birth, just like some adults 

are smaller than others. 

Factors which contribute to Fetal Growth Restriction (IUGR)  includes  pre-

pregnancy weight and nutritional status, poor weight gain during pregnancy, poor 

nutrition, alcohol and or drug abuse, maternal smoking, pulmonary disease, 

cardiovascular diseases, renal disease, anemia, chromosomal abnormalities, pre-

gestational/ gestational diabetes, hypertension, pre-eclampsia, multiple gestation, 

placental insufficiency amongst others (Wikipedia, 2014c;Medline plus, 2015;Ross 

& Mansano, 2013). 

 Babies with congenital abnormalities or chromosomal abnormalities usually end 

up with Low Birth Weight (Wikipedia, 2014; UMCC, 2014).Low birth weight; 

(LBW) is a key issue in public health, especially for developing countries. It is a 

result of preterm delivery or the birth of a growth restricted fetus (Goldenberg & 

Culhane, 2007). Low birth weight has been defined by the World Health 

Organization (WHO, 1992) as weight at birth of less than 2,500 grams (5.5 

pounds). LBW is either caused by preterm birth (that is, a low gestational age at 

birth, commonly defined as younger than 37 weeks of gestation) or the infant being 

small for gestational age (that is, a slow prenatal growth rate), or a combination of 

both(Wikipedia, 2014d). There is even evidence of its association with adverse 
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health conditions later in life, such as coronary disease, stroke, hypertension, type 

2 diabetes (Barker, 2006)and recurrence of low birth weight in the offspring (Valez 

et al, 2009). Low birth weight is a major determinant of mortality, morbidity and 

disability in infancy and childhood and also has a long-term impact on health 

outcomes in adult life (WHO, 2015c).According to WHO and UNICEF (2004), 

More than 20 million infants worldwide, representing 15.5 per cent of all births, 

are born with low birth weight, 95.6 per cent of them in developing countries. The 

level of low birth weight in developing countries (16.5 per cent) is more than 

double the level in developed regions (7 per cent). 

Abruption Placenta: Placental abruption is the separation of the placenta from the 

uterine lining. This condition usually occurs in the third trimester but can occur 

any time after the 20th week of pregnancy. Only about 1% of all pregnant women 

will experience placental abruption, and most can be successfully treated 

depending on what type of separation occurs (APA, 2006). Placental abruption is a 

significant contributor to maternal mortality worldwide; early and skilled medical 

intervention is needed to ensure a good outcome, and this is not available in many 

parts of the world (March of Dimes, 2012). In normal pregnancies, placental 

separation occurs immediately after birth, while in pregnancies complicated by 

abruption, the placenta begins to detach before birth(Medline plus, 2015).Signs and 

symptoms include vaginal bleeding, uterine tenderness, rapid contraction, 

abdominal pain, fetal heart rate abnormalities (APA, 2006; Medline plus, 

2015).Risk factors include cigarette smoking, cocaine use, blood clotting disorder, 

diabetes, history of placenta abruption, large number of past deliveries, increased 

uterine distension(may occur with multiple pregnancies or large volume of 

amniotic fluid),uterine fibroids, older mother(APA, 2006;Medline plus, 2015) 
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Occupational stress and adverse pregnancy outcome-a systematic review. 

Although a number of studies have examined the broader question of the influence 

of life stress on pregnancy outcome, relatively little research exists in the specific 

area of work-related stress (Stein, Susser & Hatch, 1986) while controlling 

adequately for socio demographic and concurrent medical risk of the mothers 

(Mindy, Kelley & Carryl, 1988). With the increased number of women who 

continue to work during pregnancy, occupational stress has been hypothesized to 

be a potential contributor to adverse reproductive health outcomes (Mutambudzi, 

Meyer and Warren, 2011). 

 The adverse outcomes that are measurable immediately after the end of a 

pregnancy (and which feature in the research literature on workplace hazards) 

include spontaneous miscarriage, preterm delivery, still birth and low birth weight 

(NHS Plus, 2009).  

 Figà-Talamanca (2006) conducted a review that summarizes and interprets the 

available recent epidemiologic evidence on the relationship between occupational 

exposures and negative reproductive outcome among women workers.  The studies 

examined by the review included those published in the international scientific 

literature since 1990, and were identified through the search of relevant data banks 

using selected keywords. From the examination of studies dealing with exposures 

of women to chemical agents, pesticides, physical agents, ergonomic factors and 

stress, it appears that at present the evidence is sufficient to warrant the maximum 

protection of pregnant women to several well-documented occupational risk 

factors. These include exposures to anesthetic gases, antineoplastic drugs, heavy 

metals, solvents, heavy physical work and irregular work schedules. For other 

work risks, such as exposure to non-ionizing radiation and psychosocial work 
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stress, the evidence is often suggestive but not conclusive.  Policy makers and 

health professionals should advise women and employers to avoid exposure to the 

well-known occupational risk factors, while epidemiologic research should pursue 

methodological improvements and provide more insight into the magnitude of 

exposures responsible for detrimental effects.  

 

Occupational Stress and low birth Weight 

Fox, Harris and Brekken (1977), compared low birth weight and perinatal 

mortality rates among active duty military women with a control group matched 

for race and parity. He found both outcomes significantly more frequent among the 

active duty group. Back in 1950 a study by the Royal College of Obstetricians and 

Gynecologists found that low birth weight deliveries were more frequent in 

primigravidas who worked during the latter part of pregnancy(Douglas, 1950).A 

US collaborative study in the 1960s associated prolonged standing at work with 

decreased birth weight and increased rates of placental infarction, but found no 

effect of work on pre-term delivery rates(Naeye & Peters, 1982).A study carried 

out in America by Homer, Beresford, James, Siegel and Wilcox (1990) to 

investigate whether work-related psychologic stress-defined as work characterized 

by both high psychologic demands and limited control over the response to these 

demands increases a woman's risk of delivering a preterm, low birth weight 

infant.786 employed pregnant women included in the National Longitudinal 

Survey of Labor Market Experience, Youth Cohort (NLSY), a nationally 

representative sample of 12,686 young adults were used for the study. Data 

concerning work status, job title, and other factors affecting pregnancy outcome 

were obtained from the NLSY. Assessment of job experience was based on job 
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title, using an established catalogue of occupation characteristics. After accounting 

for the physical exertion entailed in a job, occupational psychological stress as 

measured by job title was not associated with preterm, low birth weight delivery 

for the sample as a whole (Relative risk = 1.16, 95% confidence interval .45, 2.95). 

For those women who did not want to remain in the work force, work-related stress 

increased their risk of experiencing this outcome (RR = 8.1, 95% CI 1.5, 50.2). 

The study was concluded on the premise that personal motivation toward work, as 

well as the physical effort of work, should be considered in evaluating the impact 

of a job's psychological characteristics on pregnancy outcome.  

Another study carried out by Axelsson, Rylander and Molin (1989), to ascertain 

the relationship between irregular and inconvenient working hours and the 

outcome of pregnancy among women employed at a hospital in Sweden sometime 

between 1980 and 1984. A questionnaire was distributed to 807 women; 81% 

replied. The pregnancies were divided into six groups with respect to work 

schedules during pregnancy. Infants of non-smoking mothers who worked 

irregular hours had significantly lower birth weights than infants of non-smoking 

women working day time only. Similar results were found for infants of this birth 

order whose non-smoking mothers worked evenings or rotating shift. These results 

support the hypothesis that irregular work schedules have a negative influence on 

birth weight. 

According to another study by McDonald et al, (1987), women who worked in 

metal, electrical, clothing and manufacturing industries, in food and drink services, 

or as janitors or chambermaids tended to have babies born with a lower birth 

weight. 
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Lars and Claus (1992), carried out a case-base study in a population of 214,108 

commercial and clerical female workers in Denmark during the period 1983–1985 

investigating whether increasing job stress, defined as increasing job demands and 

decreasing job control, increased the risk of an adverse outcome of pregnancy. 

Information on the cohort, the outcome of 24,362 pregnancies, was obtained by 

linkage with nationwide health registers. Six case groups were selected: 1) 2,248 

spontaneous abortions, 2) 209 stillbirths or deaths within the first year of life, 3) 

661 infants with congenital malformations, 3) 593 preterm deliveries, 4) 587 

infants with term low birth weights, 5) 988 infants with light-for-date birth 

weights, and 6) a random sample of 2,252 pregnancies that constituted the 

reference group. Information on exposure was obtained by mailed questionnaire. 

When dichotomized scales on data concerning job demand and control were used, 

there was an increased relative risk of spontaneous abortion (odds ratio = 1.28, 

95% confidence interval (Cl) 1.05–1.57) and term low birth weight (odds ratio = 

1.46, 95% Cl 1.05–2.04) for women experiencing high job stress. For the other 

case groups, the odds ratios were as follows: congenital malformation, 1.23 (95% 

CI 0.93–1.63); preterm delivery, 1.03 (95% CI 0.77–1.39); light-for-date birth 

weight, 1.08 (95% CI 0.83–1.40); and stillbirth/death within the first year of life, 

1.42 (95% CI 0.90–2.24). No substantial response bias was found. When 

occupational titles were used as an exposure matrix, no increased risk was found, 

except for term low birth weight. 

 However, a study carried out by means of a national questionnaire-based survey, 

on the outcomes of pregnancy during residency for 4412 women who graduated 

from medical school in 1985 and for the wives of 4236 of their male classmates, 

who served as controls in New York City, America by Klebanoff, Shiono and 

Rhocada (1990). The rate of response to the survey was 87 percent (4412 of 5079) 
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for the women residents and 85 percent (4236 of 4968) for the wives of the male 

residents. Although during each trimester the women residents worked many more 

hours than the wives of the male residents. Infants who were small for gestational 

age (with birth weights less than the 10th percentile for gestational age) were born 

to 5.3 percent of the residents and 5.8 percent of the residents' wives (odds ratio = 

0.9; 95 percent confidence interval, 0.6 to 1.3).Adjustment for factors that differed 

between the women residents and the wives of male residents resulted in odds 

ratios of 0.9 (95 percent confidence interval, 0.6 to 1.3) for the delivery of an infant 

who was small for gestational age. These results suggest that working long hours 

in a stressful occupation has little effect on the outcome of pregnancy in an 

otherwise healthy population of high socioeconomic status. 

Chen et al (2000), studied “the association between birth weight and exposure to 

benzene, work stress, and other occupational and environmental hazards” in a large 

petrochemical industry, 792 pregnant workers were enrolled and followed up 

through delivery between May 1996 and December 1998. Exposure to benzene and 

other solvents was assessed by an industrial hygienist based on each woman’s job 

title and workplace information. Other occupational and environmental exposures 

and personal information, including perceived work stress, exposure to noise, 

physical exertion at work, and passive smoking, were obtained by an interview 

questionnaire. Univariate and multivariate regression models were used to examine 

the individual and combined associations of occupational and environmental 

exposures with birth weight, with adjustment for major confounders including 

gestational age. Conclusions based on the study revealed that low level exposure to 

benzene and work stress interact to reduce birth weight in this population. 

Magan, Nolan and Thomas (1991) opined that “the number of women in the 

military has grown since the initiation of the all-volunteer force”. Pregnancy is no 
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longer a justification for discharge from active service”. They compared a group of 

active-duty pregnant women (N=331) matched for age and gravidity with a control 

group of dependent wives of active-duty personnel (N=1218). Study variables 

examined were the incidences of cesarean and operative vaginal delivery, Apgar 

scores of less than 7 at 5 minutes, preterm complications (preterm labor and 

premature rupture of membranes) requiring transfer to a tertiary care center, 

pregnancy-induced hypertensive syndromes, intrauterine growth retardation 

(IUGR) (infant weight less than 2500 g), and pregnancy-related complications. In 

the active-duty group, the rates of primary cesarean (P<.001), transfer for preterm 

complications (P<.0001), pregnancy-induced hypertensive syndromes (P<.01), and 

IUGR (P<.05) were greater than in the control group. Active-duty servicewomen, 

despite defined limitations of work and ready access to health care, continue to 

represent a high-risk population. 

High noise exposure during critical periods in gestation is a potential stressor that 

may result in increased risk of implantation failure, dysregulation of placentation 

or decrease of uterine blood flow. This paper systematically reviewed published 

evidence on associations between reproductive outcomes and occupational and 

environmental noise exposure. There is evidence for associations between noise 

exposure and adverse reproductive outcomes from animal studies.  Few studies 

have been conducted in humans but there is some suggestive evidence of adverse 

associations with environmental noise from both occupational and epidemiological 

studies, especially for low birth weight. (Ristovska, Lazlo & Hansel, 2014) 

Meyer and Aldrich (1989) reviewed six epidemiological studies on reproductive 

outcomes and concluded that effects of noise were equivocal. The authors 

commented on the ecological nature of the studies, misclassification bias in 

exposure assessment and inadequacies in addressing the impact of confounding 
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factors. Hepper and Shahidullah (1994), reviewed eight epidemiological studies in 

a report published in including five of the six studies reviewed by Meyer and 

Aldrich (1989).They commented that several of the studies reported some evidence 

of an association, but overall there was no reliable evidence for an association 

between reproductive outcomes like low birth weight, prematurity, congenital 

malformations and noise exposure. 

Hohmann et al (2013), performed a systematic review on noise exposure and birth 

outcomes published in  which included 12 studies, nine studies with information on 

occupational noise and three with information on environmental noise, two of 

which had been included in the previous reviews. Hohmann et al (2013) concluded 

that chronic occupational exposure of pregnant women did not seem to be 

associated with birth weight, preterm birth and fetal growth, while studies of 

environmental noise were inconclusive. 

Occupational stress and pre-term birth 

Lars and Claus (1992),carried out a research on “Job stress and adverse outcome of 

Pregnancy, A causal link or Recall Bias” .Six case groups were selected: 1) 2,248 

spontaneous abortions, 2) 209 stillbirths or deaths within the first year of life, 3) 

661 infants with congenital malformations, 3) 593 preterm deliveries, 4) 587 

infants with term low birth weights, 5) 988 infants with light-for-date birth 

weights, and 6) a random sample of 2,252 pregnancies that constituted the 

reference group) .Results for preterm delivery was as follows. Odds ratio- 1.03 

(95% CI 0.77–1.39). No substantial response bias was found. When occupational 

titles were used an exposure matrix, no increased risk was found, except for term 

low birth weight. Recall bias is one possible explanation. Thus, the results must be 

interpreted with caution. 
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Marci, Christine and Scrimshaw (1992), developed and tested a biopsychosocial 

model of birth weight and gestational age at delivery using structural equation 

modeling procedures. The model tested the effects of medical risk and prenatal 

stress on these indicators of prematurity after controlling for parity. Sample sizes 

were 130 women (aged 18–42 yrs) of low socioeconomic status (SES) interviewed 

throughout pregnancy in conjunction with prenatal care visits to a public clinic. 

Sample size also completed an abbreviated version of the Perceived Stress Scale 

and the State form of the State-Trait Anxiety Inventory. Lower birth weight was 

predicted by earlier delivery and by prenatal stress. Earlier delivery was predicted 

by medical risk and by prenatal stress. Parity was not related to time of delivery or 

to birth weight.  

Klebanoff, Shiono and Rhocada (1990), by means of a national questionnaire-

based survey, studied the outcomes of pregnancy during residency for 4412 

women who graduated from medical school in 1985 and for the wives of 4236 of 

their male classmates, who served as controls. Although during each trimester the 

women residents worked many more hours than the wives of the male residents, 

the frequency of preterm births (<37 weeks' gestation) was similar: 6.5 percent for 

residents and 6.0 percent for residents' wives (odds ratio = 1.1; 95 percent 

confidence interval, 0.7 to 1.5). Adjustment for factors that differed between the 

women residents and the wives of male residents resulted in odds ratios of 1.2 (95 

percent confidence interval, 0.8 to 1.7) for preterm delivery. However, the women 

residents more frequently reported having had preterm labor (11 percent vs. 6 

percent), but not preterm delivery (6.5 percent vs. 6.0 percent). 

In Orebro-Sweden, a prospective study done by Ahlborg, Bodin and Hogstedt 

(1990) investigated the effects of heavy lifting on the length of pregnancy among 

3,906 women who were active in their various occupations. Women who reported 
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lifting were compared with others who did not and the results did not show 

significant difference in preterm birth between the two groups. However, the risk 

was more common in some categories of occupations than others. Also if a woman 

stopped working prior to 32nd week of gestation and was exposed to lifting >12kg, 

50 times in a week, odd ratio was estimated to be 1.7. 

Another study relevant to the issue of negative consequences of maternal heavy 

lifting on gestational age was a prospective cohort by Tuntiseranee, Geater, Chong 

and Kor-anantakul (1998) in southern Thailand. A sample of 1,797 women in their 

respective occupations was followed up during antenatal visits to 2 hospitals in the 

south of Thailand. The women were interviewed twice in the course of pregnancy 

during the 17 and 32 weeks of gestation. in the analysis, the percentage of preterm 

birth among the 933 women who were not exposed to heavy lifting was 4.9%, as 

compared to 5.8% preterm birth among 175 women whose work involved lifting 

less than or equal to 10kg in a day as well as 7.7% among13 women who lifted 

more than 11kg in a day thereby indicating significant difference.   

A case-control design was used by Ramirez, Grimes, Annegars, Davis and Slaster 

(1990) to ascertain the relation between occupational physical activity and the 

incidence of preterm birth among first time pregnant US Army active-duty women 

from 1981 to 1984. After making adjustment for certain known risk factors such as 

race, pay grade, age, marital status, education and type of military unit, women 

within the heavy and very heavy physical activity levels had high odds ratio of 

1.69 to 1.75 as compared to 1.0 odd ratio in low physical activity levels.  

Mozurkewich et al (2000), evaluated the association between working conditions 

and adverse pregnancy outcomes by performing a meta-analysis of published 

studies. They searched the English-language literature in MEDLINE through 
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August 1999 using the terms standing, posture, work, workload, working 

conditions, shift, occupational exposure, occupational diseases, lifting, pregnancy 

complications, pregnancy, small for gestational age (SGA), fetal growth 

retardation (FGR), preterm, and labor and included observational studies 

evaluating the effect of one or more of the following work-related exposures on 

adverse pregnancy outcome: physically demanding work, prolonged standing, long 

work hours, shift work, and cumulative work fatigue score. Outcomes of interest 

were preterm birth, hypertension or preeclampsia, and Small for Gestational Age 

(SGA).They conducted a meta-analysis based on 160,988 women in 29 studies to 

evaluate the association of physically demanding work, prolonged standing, long 

working hours, shift work, and cumulative work fatigue score with preterm birth. 

Also analyzed were the associations of physically demanding work with 

hypertension or preeclampsia and SGA infants. The data were analyzed using the 

Peto-modified Mantel-Haenszel method to estimate the pooled odds ratios (ORs) 

and 95% confidence intervals (CIs). 

Results of the meta-analysis revealed that physically demanding work was 

significantly associated with preterm birth was (Odds ratio- 1.22, 95% CI 1.16, 

1.29), other occupational exposures significantly associated with preterm birth 

included prolonged standing (Odds ratio- 1.26, 95% CI 1.13, 1.40), shift and night 

work (Odds ratio- 1.24, 95% CI 1.06, 1.46), and high cumulative work fatigue 

score (Odds ratio-1.63, 95% CI 1.33, 1.98). They found no significant association 

between long work hours and preterm birth (Odds ratio- 1.03, 95% CI 0.92, 1.16). 
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Occupational Stress and Spontaneous abortion 

The relation of work-related psychologic stress to spontaneous abortion was 

examined in a prospective study of 3,953 pregnant, employed members of a 

prepaid health plan in California, recruited between 1990 and 1991. Information on 

occupation, psychologic stress-related factors at work, social support at work, 

physical exertion at work, life events, pregnancy worries, and potential 

confounders was obtained by a telephone interview. Psychologic job stress and 

social support at work were assessed using an abbreviated version of the 

instrument developed by Karasek and colleagues (Los Angeles: University of 

Southern California, 1986). Results from the multivariate model indicated that, 

overall, stressful work was not associated with an increased risk of spontaneous 

abortion. However, interactions were observed between stressful work and 

maternal age over 32 years (p = 0.04), cigarette smoking (p = 0.02), and prim 

gravidity (p = 0.06). Relative to the odds ratio for stressful work in young, 

nonsmoking, multigravid women without a history of two or more spontaneous 

abortions, the odds ratios for spontaneous abortion given stressful work were 

higher by 2.45 (95% confidence interval (CI) 1.03–5.81) for older women, 2.96 

(95% CI 1.16–7.52) for smokers, and 2.27 (95% CI 0.97–5.27) for primigravid 

women (Laura et al, 1995).  

This Study was carried out by Bonde, Jorgensen, Bozini and Palmer (2013) and the 

objective of the study was to quantify the risk of miscarriage according to 

prevalent work activities and to discuss causal inference based upon all available 

scientific data. Methods A search in Medline and EMBASE 1966 - 2012 identified 

29 primary papers reporting the relative risk (RR) of miscarriage according to 

work at night, long working hours, heavy lifting or prolonged standing. Following 

an assessment of completeness of reporting, confounding and bias, each risk 
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estimate was characterized as more or less likely to be biased. Studies with 

equivalent measures of exposure were pooled to obtain a weighted common risk 

estimate. Sensitivity analyses excluded studies most likely to be biased. Results 

revealed that working fixed nights was associated with a moderately increased risk 

of miscarriage [pooled RR 1.51 (95% CI 1.27-1.78, n=5], while working for more 

than 40-52 hours weekly, lifting>100 kg/day and standing > 6-8 hours/day were 

associated with small risk increments: the pooled RRs ranging from 1.16 

(prolonged standing, number of risk estimates 6) to 1.33 (working hours, number 

of risk estimates 9). Most RRs tended to become smaller and statistically non-

significant when analyses were restricted to higher quality studies. These largely 

reassuring findings do not provide a case for mandatory restrictions in relation to 

working fixed night shifts, long working hours, occupational lifting and prolonged 

standing. Considering the limited evidence base, however, it seems prudent to 

advise women against work entailing high levels of these exposures. 

Moen, Waage, Ronda, Magerdy, Pallesen and Bjorvaton (2013) aimed to study the 

relationship between spontaneous abortions among nurses working three different 

types of shift schedules; permanent day shift, three shift rotations, and permanent 

night shift. It was a longitudinal study where we identified 914 females from a 

cohort of nurses in Norway who had worked the same type of shift schedule 2008-

2010; either permanent day shift, three-shift rotation or permanent night shift. 

Information on age, work and life-style factors, as well as spontaneous abortions 

during lifetime and the past three years (2008-2010) was obtained by annual 

questionnaires. Results revealed a higher prevalence of experienced spontaneous 

abortions before study start (2008) was found among nurses working permanent 

night shift compared to other nurses. In a linear regression analysis, a risk of 1.3 

was found for experienced spontaneous abortions before study start among 
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permanent night shift nurses, with day shift as reference, when adjusting for age, 

smoking, caffeine and job strain, finding was not statistical significant (95 per cent 

confidence interval 0.8-2.1). Permanent night shift workers had a risk of 1.5 

experiencing spontaneous abortions in 2008-2010 compared to day shift nurses, 

although not statistical significant (95 per cent confidence interval 0.7-3.5). The 

number of night shifts the past three years was not associated with experiencing 

spontaneous abortions 2008-2010, but associated with a reduced risk of 

experiencing spontaneous abortions during lifetime. The results must be 

interpreted in the light of a possible selection bias; both selections into the 

occupation of nursing and into the different shift types of the more healthy persons  

may have occurred in this population. 

Conclusion: 

No significant increased risk of spontaneous abortion among permanent night shift 

nurses compared to day-time nurses was found in this study, and no association 

was found between spontaneous abortion and the number of worked night shift. 

 The relation between spontaneous abortion (n = 5010), stillbirth without 

congenital defect (n = 210), and working conditions was analyzed in 22,613 

previous pregnancies of 56,067 women interviewed, 1982-4, immediately after 

termination of their most recent (current) pregnancy by McDonald et al (1988). 

The 22,613 previous pregnancies were those in which at time of conception the 

women were employed 30 or more hours a week. Ratios of observed (O) to 

expected (E) fetal deaths after allowance by logistic regression for seven non-

occupational confounding variables were calculated at four stages of pregnancy in 

60 occupational groups and six main sectors for women whose work entailed 

various physical demands, environmental conditions, and exposure to chemicals. 

The O/E ratios for abortion were raised in the sales sector (1.13, p less than 0.05) 
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and services sector (1.11, p less than 0.01) and for stillbirth in the sales sector 

(1.50, p less than 0.1). Substantially increased O/E ratios for late but not early 

abortion were found in operating room nurses (2.92, p less than 0.05), radiology 

technicians (3.82, p less than 0.01), and employees in agriculture and horticulture 

(2.40, p less than 0.05); in all categories the O/E ratio for stillbirth were also raised 

but only significantly (5.55, p less than 0.01) in the latter group. The O/E ratio for 

stillbirth was also raised in leather manufacture (3.09, p less than 0.01). In both 

individual and grouped analysis (the latter undertaken to minimize the possible 

effect of recall bias) significantly increased O/E ratios for abortion were found in 

women exposed to various high levels of physical stress, particularly weight 

lifting, other physical effort, and standing (p less than 0.01). Increased ratios for 

stillbirth at this level of significance (p less than 0.01) were found for other 

physical effort and vibration. Noteworthy chemical exposure was identified only in 

the health, services, and manufacturing sectors; the O/E ratio for stillbirth 

approached two in women exposed to solvents, almost all in manufacturing (p less 

than 0.01). In the latter sector exposed to solvents was also associated with an 

approximately 20% increase in abortion ratio at similar probability level. 

 

Occupational Stress and Fetal/Still birth. 

This study was carried out by Juhl et al (2013) and the aim of the present study was 

to examine the association between occupational lifting and the risk of fetal death 

according to gestational age. Data from the Danish National Birth Cohort (1996-

2002) was used to conduct the study. Among 71,500 occupationally active women, 

2886 experienced fetal death. Information on lifting and relevant covariates was 

collected in interviews around week 16 of pregnancy. The majority of fetal losses 
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(N=2032) happened before the scheduled interview, and exposure data were 

collected retrospectively from these women. Early miscarriage (≤12 weeks), late 

miscarriage (13-21 weeks), and stillbirth (≥22 weeks) was analyzed using Cox-

regression models with gestational age as the underlying time variable. The 

adjusted early miscarriage risk increased with frequency of daily lifts and total 

burden lifted per day. For example, the hazard ratio was 1.38 [95% confidence 

interval (95% CI) 1.10-1.74] for a total weight load per day of 101-200 kg and 2.02 

(95% CI 1.23-3.33) for a daily load>1000 kg as compared to non-lifters (P for 

trend<0.0001). Late miscarriage was associated with total daily weight load (P for 

trend=0.0073) but not with number of lifts per day. There was no association 

between occupational lifting and stillbirth.  

The relation between spontaneous abortion (n = 5010), stillbirth without congenital 

defect (n = 210), and working conditions was analyzed in 22,613 previous 

pregnancies of 56,067 women interviewed, 1982-4, immediately after termination 

of their most recent (current) pregnancy by McDonald et al (1988). The 22,613 

previous pregnancies were those in which at time of conception the women were 

employed 30 or more hours a week. Ratios of observed (O) to expected (E) fetal 

deaths after allowance by logistic regression for seven non-occupational 

confounding variables were calculated at four stages of pregnancy in 60 

occupational groups and six main sectors for women whose work entailed various 

physical demands, environmental conditions, and exposure to chemicals. The O/E 

ratios for abortion were raised in the sales sector (1.13, p less than 0.05) and 

services sector (1.11, p less than 0.01) and for stillbirth in the sales sector (1.50, p 

less than 0.1). Substantially increased O/E ratios for late but not early abortion 

were found in operating room nurses (2.92, p less than 0.05), radiology technicians 

(3.82, p less than 0.01), and employees in agriculture and horticulture (2.40, p less 



  
    

58 
 

than 0.05); in all categories the O/E ratio for stillbirth were also raised but only 

significantly (5.55, p less than 0.01) in the latter group. The O/E ratio for stillbirth 

was also raised in leather manufacture (3.09, p less than 0.01). In both individual 

and grouped analysis (the latter undertaken to minimize the possible effect of recall 

bias) significantly increased O/E ratios for abortion were found in women exposed 

to various high levels of physical stress, particularly weight lifting, other physical 

effort, and standing (p less than 0.01). Increased ratios for stillbirth at this level of 

significance (p less than 0.01) were found for other physical effort and vibration. 

Noteworthy chemical exposure was identified only in the health, services, and 

manufacturing sectors; the O/E ratio for stillbirth approached two in women 

exposed to solvents, almost all in manufacturing (p less than 0.01). In the latter 

sector exposed to solvents was also associated with an approximately 20% increase 

in abortion ratio at similar probability level. 

Lars and Claus (1992),carried out a research on “Job stress and adverse outcome of 

Pregnancy, A causal link or Recall Bias” .Six case groups were selected: 1) 2,248 

spontaneous abortions, 2) 209 stillbirths or deaths within the first year of life, 3) 

661 infants with congenital malformations, 3) 593 preterm deliveries, 4) 587 

infants with term low birth weights, 5) 988 infants with light-for-date birth 

weights, and 6) a random sample of 2,252 pregnancies that constituted the 

reference group) .Results for stillbirth/death within the first year of life, 1.42 (95% 

Cl 0.90–2.24). No substantial response bias was found. When occupational titles 

were used as an exposure matrix, no increased risk was found, except for term low 

birth weight. Recall bias is one possible explanation. Thus, the results must be 

interpreted with caution. 
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STRATEGIES TO CONTROL WORKPLACE STRESS. 

Workplace stress is preventable. Substantial public health improvements could be 

achieved by reducing or eliminating it (Vic health, 2012). 

  According to Cahil, Landsberg and Schnall (1995).Healthy organizational change 

can include: 

 Changes that will increase employees' autonomy or control. 

  Changes that will increase the skill levels of employees. 

 Changes that will increase levels of social support (both supervisory support 

and coworker support). 

  Changes that will improve physical working conditions. 

 Changes that will make a healthy use of technology. 

  Changes that provide a reasonable level of job demands. 

  Changes that provide for job security and career development. 

  Changes that provide for healthy work schedules. 

  Changes that improve the personal coping mechanisms of employees. 

 Changes that will do no harm (i.e. do not have the unintended side effect of 

degrading the quality of work).  

 Effective interventions for the prevention and control of workplace stress 

are available. According to Vic health (2012), Systems approaches are the 

most effective at reducing workplace stress. Systems approaches combine 

organizationally focused interventions to improve psychosocial working 

conditions with employee- directed, individual-level interventions to 

improve the capacity of staff to withstand stress. Systems approaches are 

beneficial at both the individual (e.g. better health) and organizational (e.g. 
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lower absenteeism) level. In contrast, individual- focused approaches (e.g. 

coping and time management skill development) in the absence of other 

interventions have less impact – they favorably affect individual-level 

outcomes but tend not to have favorable impacts at the organizational level.  

According to Vic health (2012), primary, secondary and tertiary intervention 

systems approaches can also be defined as integrating primary, secondary 

and tertiary interventions which are explained further. 

 Primary preventive interventions are proactive, aiming to prevent the 

occurrence of stress by removing or reducing stressors. They address sources 

of stress in the workplace – the working conditions, or stressors, that 

increase the risk of stress. They entail improvements in the ways of routinely 

involving employees in job planning and decision-making, and 

improvements in the psychosocial and physical work environments. 

Examples include changes in job demands and job redesign, and the 

formation of joint labor/management health and safety committees.  

 Secondary interventions are corrective, aiming to alter the ways that 

individuals perceive or respond to stressors, and are done in addition to 

removing or reducing stressors. Examples include stress management skills 

development (e.g. time management and coping skills, meditation, muscle 

relaxation).  

 Tertiary interventions are reactive, aiming to minimize the effects of stress-

related problems once they have occurred, through treatment or management 

of symptoms or disease. Examples include efforts to assist staff in dealing 

with the impacts of workplace stress (e.g. employee assistance programs) 

and rehabilitation and return-to-work programs for those affected by 

workplace stress-related illness. 
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Furthermore, Stoica, Buici (2010) opined that, “Organizational stress reduction 

measures consist of procedures of offering general and professional advice to 

employees”. General occupational stress reduction measures refer to activities such 

as: reduction of work of the individual or even implementation of a program of 

change, simplification of procedures and of secondary tasks of different activities, 

enabling the individual to express unpleasant feelings about his/her condition. 

Professional advice made available to employees, including management team 

members has a significant effect in reducing organizational stress. Companies have 

realized the usefulness of anti-stress programs by looking at the reduction of 

medical costs for their employees. The latest programs of this kind are the so-

called "wellness programs" designed to take care of both the physical and 

psychological aspect of the employee. They may include giving up smoking and 

alcohol seminars, losing weight and healthy diets, exercise programs. Studies have 

shown that fitness training is associated with a better state of mind, with feeling 

better about oneself, reduced absenteeism and better reporting of professional 

performance.   

Although the role of the organization in eliminating stress is very important, 

successful action will be limited unless individuals mobilize in this direction, 

by taking a series of personal measures. These should be: understanding 

company policies, organization of personal work space, optimal peer 

relationships, proper communication, inner balance, periods of physical and 

mental relaxation, anti-stress activities during leisure time, observing 

colleagues or subordinates’ stress and getting involved in solving it.   

According to Segal, Smith, Robinson and Segal (2014), variety of steps you can 

take to reduce both your overall stress levels and the stress you find on the job and 

in the workplace include: 
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 Taking responsibility for improving your physical and emotional well-being. 

 Avoiding pitfalls by identifying knee jerk habits and negative attitudes that 

add to the stress you experience at work. 

 Learning better communication skills to ease and improve your relationships 

with management and coworkers. 

Needs for promotion of occupational health of women workers  

WHO has identified three basic principles for the development of an occupational 

health service. 

1. It must be ensured that occupational health services are provided through the 

existing national health services by a process of integration. 

2. The service must provide for the total health of the workers and if necessary 

their families. The primary health care approach must be the chosen system 

for the delivery of such services. 

3. The occupational health problems of working women, especially those in the 

unorganized sector are a matter of urgent concern. There is also a definite 

need to develop a database on occupational health of women in developing 

countries. For primary health care approach to delivery of occupational 

health, it is essential to create awareness among the health personnel, NGO’s 

and Women organizations. It is very important to understand that chronic 

occupational diseases are only preventable but rarely curable. Even though, 

in developing countries, health priorities focus more on infectious diseases, 

improving the health of workers (especially women) will contribute 

tremendously to national growth and economy. 
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                                              CHAPTER THREE 

                                     RESEARCH   MATERIALS AND METHOD 

Research design  

The design used for the study is a case-control retrospective study aimed at 

identifying the role of occupational stress (exposure) as a risk factor in adverse 

pregnancy outcome (health status outcome) in working women in Owerri 

Municipal Council. Cases for the study were compared with controls which were 

selected from the non –cases used to carry out the study by individual matching 

using confounding factors namely age and parity likely to reduce the efficacy of 

results of the study while looking retrospectively to see if there was any form of 

likelihood that stress at work had a relationship with adverse outcome of 

pregnancy. Also it is a case control study in the sense that all working women with 

normal delivery and healthy pregnancy outcomes who also use maternal care 

service in the selected hospitals and clinics for the study served as controls while 

working women whose pregnancy ended poorly and using maternal care services 

in the selected hospitals and clinics would served as cases during the period of 

study.     

  Cases were defined on the basis of inclusive criteria as (Subjects who manifested 

poor pregnancy outcome in the form of low birth weight and or any of other 

manifestations of poor pregnancy outcome in the form of miscarriage, still birth, 

intensive care and exclusive criteria i.e. (Those who delivered at home or through 

the aid of Traditional Birth Attendant as well as those who did not receive maternal 

care services in the selected hospitals for the study)  
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Non cases were defined as those who did not manifest any adverse outcome of 

pregnancy i.e. those who delivered safely and without any form of complications 

on both the mother and child as mentioned in the cases. 

Subjects (Cases and Non –cases) for the study were obtained from hospital during 

post-natal visits as well as during the course of recuperating from delivery. 

Controls were selected from non-cases by frequency matching with the cases based 

on the confounding factor of age and parity. 

Area of study 

This work was carried out in Owerri Municipal Council in Imo State, Nigeria. 

Owerri Municipal Council is one of the 27 Local Government Areas in Imo State 

with its headquarters in the city of Owerri. It is located in the South Eastern part of 

Nigeria and has an area of 58km2. 

   Owerri Municipal Council is located on latitudes 5025”50.23’N and Longitude 

702”1490.33’E.It is traditionally called Owerri Nchi-ise revealing that Owerri has 

five communities which are Umuororonjo,Amawom,Umuonyeche,Umuodu and 

Umuoyima in the order of seniority. 

  According to the 2006 National Census, Owerri Municipal has a population of 

127,213 inhabitants, 62,990 males and 64,223 females with about 17,000 

households, including shops and offices. 

According to business list (2015), Owerri has 1,412 companies however data on 

female staff strength in these companies have not been documented .The Imo State 

Local Government Service Commission (2011) annual report revealed that Owerri 

Municipal Council has Junior Staff strength of 269 comprising of 92 males and 
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177 females and Senior Staff strength of 225 comprising of 53 males and 172 

females 

According to Statistical Year Book of the Imo State Government (2013), As of 

2011, Owerri had 6,806 people in the civil service.216 males and 138 females    in 

the government house, 67 males and 78 females in the Imo state housing planning 

commission a 179 males and 148 females in the health sector. Similar patterns of 

women’s presence in various occupations can be found in various work sectors 

such as teaching, banking, engineering, politics however data on female staff 

strength has not been documented in Owerri Municipal. 

It is bounded on the North by Amakohia, on the East by Egbu, on the North East 

by Uratta, on the South East by Naze, on the South by Nekede and on the North 

West by Irete. 

  

Study population  

The population used for the study were pregnant women resident and working in 

Owerri and attending maternal care services in the study area. 

 

Sample size calculation. 

Minimum sample size was calculated using the formula (Charan and Biswas, 

2013).According to monitoring and evaluation officer in Owerri Municipal, the 

number of women who use maternal care services was estimated to be about 4,000 

between January and December 2014.  
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M= z    ṕ (1-ṕ) 

                 n 

n = Desired sample size 

ME = Desired margin of error  

z = Standard normal deviate, usually set at 1.96 (more simply 2.0) which 

corresponds to the 95% confidence level. 

ṕ = Population in the target population estimated to have a particular 

characteristics, which was taken as 60% in this study. 

Sample size = (1.96)2 (0.60) (0.40)  

                                   (0.05)2 

n =368.76 

After 10 percent iteration for non responses 36.876+368.76=405.6  

Approximated to the nearest hundred, a sample size of 400 was selected. 

 

 

 Sample and sampling technique 

Stratified sampling technique was used to select hospitals from Owerri Municipal 

Council. Hospitals in Owerri Municipal were divided into strata based on the scope 

of services rendered and regularity of patients in each level of health care. 

(Tertiary, Secondary and Primary health care services) .Four hundred subjects was 

randomly selected after dividing  into strata.100 subjects was obtained from 
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Tertiary/teaching hospital (Federal Medical Centre, Owerri), 100 subjects was 

obtained from the Secondary/general hospital(Imo State Specialist hospital, 

Umuguma)  while 200 subjects was obtained from Clinics and Health 

centres(Umezuruike Hospital, Umezuruike street, Holy Family hospital, Ikenegbu 

and St David’s hospital, Mbari Street).Of the 200 subjects obtained from the 

Primary health Care Services,60 subjects were obtained from Umezurike 

hospital,40 subjects from Holy Family hospital, and 100 subjects from St David’s 

hospital.The sample size were distributed based on the regularity of patients in 

each hospital strata. Confounding variables was managed by matching cases that 

have basic similar characteristic (age and Parity) to Controls (non-cases sharing 

same characteristics) while biases were controlled by the single blind technique i.e. 

subjects were unaware of what the research study was out to unravel.                           

 

Study instrument 

Secondary data including age, parity, sex of their babies, method of delivery and 

birth weight of their babies were abstracted from medical records of maternity unit 

of selected hospitals and shown in appendices. Primary data including age, parity, 

occupation, length of working hours, work conditions and environment were 

collected using a structured self-administered questionnaire and Oral interview 

protocol designed with the purpose of measuring occupational stress in working 

women receiving maternal care services in the selected hospitals in Owerri 

Municipal Council. The researcher and the research assistant carried out the oral 

interview by reading out to subjects who were not literate enough to answer the 

questionnaire all by themselves.  
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The questionnaire comprised of two sections namely Section A and Section B. 

Section A contained the demographic information of respondents namely age, 

marital status, number of children and occupation. Section B contained the socio-

clinical information of respondents with a view of obtaining relevant information 

relating to work experiences, work schedules and working conditions including 

during the course of last pregnancy, occupational illnesses and outcome of   last 

pregnancy. 

For the oral interview protocol, the researcher and her research assistant read out 

the questionnaire to the subjects in the most understandable manner to those who 

were not literate enough to read and write and ticked their responses as 

appropriate. 

 

Validation of the instrument 

The instrument for the study, the questionnaire was reviewed for face validity by a 

practicing obstetrician, supervisor of this research work and a research expert who 

critically examined the items and effected corrections before a final copy was 

produced. 

Reliability of the instrument 

The researcher carried out a pilot study to determine the reliability of the 

instrument. Subjects outside the selected hospitals for the study were used in 

computing the reliability of the instrument. The questionnaire was found to be 

reliable after using the Chronbach’s Alpha reliability test. The test result revealed a 

reliability coefficient of 0.690 after pretesting the instrument on few samples of 
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similar setting which is approximately 7 and is therefore reliable (George and 

Mallery, 2003).  

 

Administration of the instrument 

The researcher collected information from the medical records of the selected 

hospitals and distributed the questionnaire with the assistance of a trained research 

assistant. The research assistant was trained on how to carry out interview, scan 

medical records as well as on how to code information obtained from 

questionnaire.  

 

Data analysis 

IBM Statistical Package for Social Science, SPSS Version 20.0 was used to 

compute data and analyze results. Frequency distribution tables and charts were 

used to represent quantitative data and other relevant variables while inferential 

analysis will be done using odds, phi-coefficient, and other simple statistical 

method with a view to assessing if there is a relationship between the two 

dichotomous variable, Occupational stress and Pregnancy Outcome. 

 

Computational Details 

The odds ratio (OR) is one of several statistics that have become increasingly 

important in clinical research and decision-making. Typically the data consist of 

counts for each of a set of conditions and outcomes and are set in table format. The 
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most common construction is a 2 × 2 table although larger tables are possible 

(Mchugh 2009).  

 Odds ratios are most commonly used in case-control studies, however they can 

also be used in cross-sectional and cohort study designs as well (with some 

modifications and/or assumptions).Odds ratios are used to compare the relative 

odds of the occurrence of the outcome of interest (e.g. disease or disorder), given 

exposure to the variable of interest (e.g. health characteristic, aspect of medical 

history). The odds ratio can also be used to determine whether a particular 

exposure is a risk factor for a particular outcome, and to compare the magnitude of 

various risk factors for that outcome.  

 OR=1 Exposure does not affect odds of outcome 

 OR>1 Exposure associated with higher odds of outcome 

 OR<1 Exposure associated with lower odds of outcome 

According to Szumilas (2010), the 95% confidence interval (CI) is used to estimate 

the precision of the OR. A large CI indicates a low level of precision of the OR, 

whereas a small CI indicates a higher precision of the OR. It is important to note 

however, that unlike the p value, the 95% CI does not report a measure’s statistical 

significance. In practice, the 95% CI is often used as a proxy for the presence of 

statistical significance if it does not overlap the null value (e.g. OR=1). 

Nevertheless, it would be inappropriate to interpret an OR with 95% CI that spans 

the null value as indicating evidence for lack of association between the exposure 

and outcome. 

When a non-casual association is observed between a given exposure and outcome 

is as a result of the influence of a third variable, it is termed confounding, with the 

third variable termed a confounding variable. 
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According to McHugh (2009), 

 

 

The odds ratio is given by 

PG1 /(1-PG1) 

PG2/(1-PG2)Where “PG1” represents the odds of the event of interest for Group 1, 

and “PG2” represents the odds of the event of interest for Group 2. 

According to Altman(1991),odds ratio, its  standard error and 95% confidence 

interval are calculated as follows; 

 OR = (a/b)/(c/d) or: OR = (a × d)/(b × c). 

a=subjects exposed to occupational stress and with the disease i.e. poor pregnancy 

outcome i.e. low birth weight, miscarriage, pre-term birth etc 

b=subjects exposed to occupational stress and without the disease i.e. poor 

pregnancy outcome. 

c=subjects unexposed to occupational stress and with the disease i.e. poor 

pregnancy outcome. 

d=subjects unexposed to occupational stress and without the disease i.e. poor 

pregnancy outcome.  
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   Where Odds ratio (OR) =ad/bc 

Where: 

OR=1 means that exposure to occupational stress does not affect odds of outcome, 

OR>1 means that exposure to occupational stress is associated with higher odds of 

outcome, OR<1 means that exposure to occupational stress is associated with 

lower odds of outcome. Calculations were   carried out at 95% confidence interval 

and 0.05 statistically significant levels during the course of analyzing data.       

Given the algebraic rule of cross products, the second formula will produce the 

same result as the other two formulae for odds ratio and is the more commonly 

reported formula 

with the standard error of the log odds ratio being 

VARIABLES    Poor pregnancy 

   outcome (Cases) 

Good pregnancy 

Outcome (Controls) 

    Risk factors present 

(Subjects exposed to 

occupational stress) 

 

          a 

 

            b 

Risk factors absent 

(Subjects unexposed to 

occupational stress )        

   

           c 

 

             d 
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and 95% confidence interval 

 

Where zeros cause problems with computation of the odds ratio or its standard 

error, 0.5 is added to all cells (a, b, c, d) (Pagano and Gauvreau, 2000; Deeks and 

Higgins, 2010).  

 

Phi-coefficient. 

The Phi Coefficient measures the strength of relationship between two dichoto- 

mous variables (Yount, 2006).It was discovered by Karl Pearson and quantifies the 

association for two binary variables (Tutor vista.com, 2013; Wikipedia, 2015). 

When each of the variables is truly dichotomous, that is to say, can only take two 

values (male/female);( pass/fail) then the phi coefficient (φ) is an appropriate test 

of association. Phi according to (Calkins 2005; Taylor and Francis 2006; Anne 

Maria’s blog, 2015) is given as:  

 

 

 

 

VARIABLES       YES     NO TOTAL 

YES         a      b    m 

NO         c       d     n 

TOTAL          k       l  (k+l)=(m+n) 
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Where a+c=k 

           b+d=l 

           a+b=m 

           c+d=n  

and (k+l )= (m+n) = (a+b+c+d) 

The measure of association, phi, is a measure which adjusts the chi square statistic 

by the sample size. The symbol for phi is the Greek letter phi, written φ, and 

usually pronounced ‘fye’ when used in statistics. Phi is most easily define 

    Φ = sqrt (χ2/n) 

Where sqrt= square root. 

 Sometimes phi squared is used as a measure of association, and phi squared 

               χ2= φ2 N 

Where   N is the total number of observations. Two binary variables are considered 

positively associated if most of the data falls along the diagonal cells. In contrast, 

two binary variables are considered negatively associated if most of the data falls 

off the diagonal (Wikipedia 2015).The denominator is always an adjustment that 

ensures that phi is always between -1 and +1 such that  0 denotes that there is no 

relationship between the variables under study, the closer  to -1,the weaker the 
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relationship, the closer to +1,the stronger the relationship(AnnMaria 2015;Yount 

,2006;Bivariate statistics, 2015;Tutorvista.com,2014). 
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                                            CHAPTER FOUR 

                                                   RESULTS 

Socio-demographic characteristics of respondents 

Majority 180(44.8%) of the respondents fall between the age category of 25-29 

years old, while 118(29.5%) fall within ages 30-34 years of age, 27(6.8%) fall 

within 35-39 years of age 74(18.5%)   are less than 25 years of age while only 

1(0.25%) is above 40 years of age. All of the respondents were married. 

Documentation on parity of the respondents revealed that majority, 162 (40.5%) 

have only one child while 91(22.8%) have three children, 78(19.5%) have two 

children, 57(14.3%) have four children, 10(2.5) have five children while minority, 

2(0.5%) have six children. Most of the respondents, 144(36.0%) are self-employed, 

131(32.8%) are employed and minority 131(32.8%) were either students or 

unemployed (Table 1). 
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Table 1:   Socio-demographic characteristics of respondents. 

VARIABLES  FREQUENCY  PERCENTAGE  

AGE      
Less than 25yrs  74  18.5  
      
25-29 yrs  179  44.8  
      
30-34 yrs  118  29.5  
 
35-39 yrs 

  
27                              

 
                      

 
6.8 

 

 
40 yrs and above 

  
1 

  
0.3 

 

      
TOTAL  400  100.0  
      
MARITAL STATUS  400  100  
NUMBER OF CHILDREN      
1  162  40.5  
      
2  78  19.5  
      
3  92  23.0  
      
4  57  14.3  
      
5  9  2.3  
      
6  2  0.5  
      
TOTAL  400  100  
OCCUPATION      
Self-employed  144  36.0  
      
Employed  131  32.8  
      
Student/Unemployed  125  31.3  
      
TOTAL  400  100  
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Documentation on physical, psychological exposures to stress at the work 

place. 

Job arrangements and Job description. 

Majority, 182(65.7%) of the 277 working study participants, work full time, 

61(22.0%) of the working respondents said that they worked from home while 

minority of the working study respondents 26(69.4%) revealed that they worked 

part time/shift work while 8(2.9%) were undecided. Furthermore, documentation 

on job description of employment situation revealed that 131(47.3%) of the 

working study participants were employees while 119(42.9%) were self-employed, 

minority of the study participants 25(9.0%) were employers of labor. 1(0.4%) was 

undecided (Table 2). 
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Table 2   : Job arrangements and Job description. 

VARIABLES FREQUENCY PERCENTAGE 

JOB ARRANGEMENT   

Working from home 61 22.0 

Part time/Shift work 26 9.4 

Straight Shift/Full time 182 65.7 

Undecided   8 2.9 

TOTAL 277 100 

JOB DESCRIPTION   

Employee 131 47.3 

Employer 25 9.0 

Self-employed 

Undecided 

119 

 1 

42.9 

0.4 

TOTAL 277 100 
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Work hours at work place of working study participants  

Documentation on work hours reveals that majority of the study participants who 

were working ,76(27.4%) of the 277 study participants work eight hours per day, 

42(15.2%) claimed to work six hours per day, 24(8.7%) of the respondents work 

nine hours per day. Another 35(12.6%) work seven hours per day while 23(8.3%) 

revealed that they worked twelve hours per day, 22(7.9%) of the respondents work 

ten hours per day, while 5(1.8%) work fifteen hours per day, 14(5.1%) work five 

hours per day. 2(0.7%) work two hours per day while 1(0.4%) respondent said 

they work fourteen hours per day and 17(6.1%) were undecided. Table 3 further 

revealed that per week, majority of the working study respondents 183(66.1%) 

worked forty hours above while minority 81(29.2%) worked less than forty hours 

per week. 13(4.7%) of the respondent were undecided (Table 3). 
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Table 3: Work hours at work place of working study participants. 

VARIABLES FREQUENCY PERCENTAGE 
WORK  HOURS PER DAY   

2.00 2 0.7 
   
3.00 5 1.8 
   
5.00 14 5.1 
   
6.00 42 15.2 
   
7.00 35 12.6 
   
8.00 76 27.4 
   
9.00 24 8.7 
   
10.00 22 7.9 
   
11.00 7 2.5 
   
12.00 23 8.3 
   
13.00 5 1.8 
   
14.00 1 0.4 
   
15.00 5 1.8 
   
Undecided 17 6.1 
TOTAL 277 100 
WORK HOURS PER WEEK 
 
 

  

Less than 40 hours  81 29.2 

40hrs and above 183 66.1 
 

Undecided 13 4.7 
TOTAL 277 100 
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Predisposing physical conditions at work place to occupational stress 

 Majority of the 277 working study participants 215(77.6%) have an office or duty 

post where they carry out their job responsibilities while 53(19.1%) stated that this 

was not the case with them i.e. they do not have a duty post or office for carrying 

out their work duties while 9(3.2%) were undecided. Documentation on work 

conditions as predisposing physical factors to stress at the work place reveals that 

107(38.6%) view the space at work as good enough to carry out work duties, 

94(33.9%) view space at work place as fair enough to carry out work  duties  

,53(19.1%) say space at workplace is excellently  conducive to carry out work 

duties while a minority of the study participants 11(4.0%) view space area for 

work duties as poor and 12(4.3%) were undecided. In terms of light, majority 

167(60.3%) view that natural light was good enough for work to be carried out 

while 42(15.2%) said natural light was excellent to carry out business/work 

activities .Another 41(14.8%) of the respondents said that it was fair while 

13(4.7%) of the respondents stated that natural light at work/business place was 

poor and 14(5.1%) were undecided. In terms of ventilation as a predisposing factor 

to stress at the work place, majority of the respondents 159(57.4%)  stated that 

ventilation was good enough at work place,53(19.1%) were of the view that 

ventilation mechanisms at the workplace were excellent, another 40(14.4%) of the 

respondents revealed that  ventilation systems were fair enough at the work place. 

Only 11(3.9%) stated that ventilation mechanism was poor at the work place and 

14(5.1%) were undecided (Table 4). 
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Table 4: Predisposing physical conditions at work place to occupational stress. 

VARIABLES FREQUENCY     PERCENTAGE 
OFFICE OR DESIGNATED 
DUTY POST 

  

Yes 215 77.6 
   
No 53 19.1 
   
Undecided  9 3.2 
   
TOTAL 277 100 
SPACE   
Poor 11 4.0 
   
Fair 94 33.9 
   
Good 107 38.6 
   
Excellent 
 

53 19.1 

Undecided 12 4.3 
   
TOTAL 277 100 
LIGHT   
Poor 13 4.7 
   
Fair 41 14.8 
   
Good 167 60.3 
   
Excellent 42 15.2 
 
Undecided 

 
14 

 
5.1 

TOTAL 277 100 
VENTILATION   
Poor 11 3.9 
   
Fair 40 14.4  
   
Good 159 57.4 
   
Excellent 53 19.1 
   
Undecided 14 5.1 
   
TOTAL 277 100 
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Sociological factors as predisposing factors to work stress 

Majority of the working respondents 125(45.1%) view their work environment as 

co-operative enough for work to be done efficiently while 54(19.5%) view their 

work environments as hostile/non-co-operative while 98(35.3%) were undecided 

(Figure 2). 
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Figure 2: Sociological factors as predisposing factors to work stress. 
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Job Specification and Overload in Relation to Occupational Stress 

Assessment of job clarity and overload below shows that majority of the working 

respondents 122(43.6%) have their work scope and roles clearly defined, another 

92(33.2%) of the respondents said that they sometimes feel unclear about what 

their role at work should be while a minority, 11(3.9%) responded that they often 

feel unclear about their job scope and responsibilities while 53(19.1%) were 

undecided. In response to job overload in an ordinary work day, 168(60.6.6%) 

stated that they sometimes feel overburdened with a heavy workload in an ordinary 

day, 32(11.6%) said they hardly ever felt overburdened with work in an ordinary 

workday, 50(18.0%) said they often feel overburdened with work in an ordinary 

day, while only 7 (2.5%) persons responded that they never felt overburdened with 

workload in an ordinary workday and 20(7.2%) were undecided (Table 5). 
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Table 5:   Job specification and overload in relation to occupational stress.  

VARIABLES    FREQUENCY   PERCENTAGE  
CLARITY OF 
JOB ROLES 

      

Often   11  3.9  
       
Sometimes   92  33.2  
       
Never   122  43.6  
       
Undecided   52  19.1  
       
TOTAL   277  100  
 
REGULARITY  
OF HAVING A 
HEAVY 
WORKLOAD 
IN AN 
ORDINARY 
DAY 

      

       
Often   50  18.0  
       
Sometimes   168  60.6  
       
Hardly ever   32  11.6  
       
Never   7  2.5  
       
Undecided   20  7.2  
       
TOTAL   277  100  
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Regularity of working beyond formal work hours 

Documentation on working beyond formal hours of work in order to get through 

work, majority 172(61.3%) of the 277 working respondents stated that they 

sometimes work beyond formal working hours in order to get a job done, 

69(24.9%) said that they hardly ever stayed beyond formal working hours in order 

to get a job done while 17(6.1%) said they often had to spend extra time beyond 

normal work hours to get a job completed while 19(6.8%) were undecided(figure 

3). 
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Figure 3:   Regularity of working beyond formal work hours. 
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Managerial Treatment During the duration of Pregnancy 

Majority, 139(50.2%%) of the 277 working respondents did not feel overburdened 

with workload that was unsuitable during the course of their last pregnancy, 

31(11.2%) of the 277 working respondents said they sometimes felt they were 

given unsuitable workloads during the course of their last pregnancy while 

10(3.9%) out of the 277 working respondents said they often felt they were given 

unsuitable workload during the duration of pregnancy while 96(34.7%) were 

undecided. 161(58.1%) of the 277 working respondents said that they were hardly 

discouraged from attending ante-natal classes,33(11.9%) said they were sometimes 

discouraged from attending antenatal classes while 8(2.9%) said they were often 

discouraged from attending antenatal classes and 75(27.1%) were undecided(Table 

6). 

 

 

 

 

 

 

 

 

 

 



  
    

91 
 

Table 6:  Managerial treatment during the duration of pregnancy. 

VARIABLES    FREQUENCY  PERCENTAGE  
WERE YOU 
GIVEN 
UNSUITABLE 
WORKLOADS? 

      

Often   11  3.9  
       
Sometimes   31  11.2  
       
Hardly ever   139  50.2  
       
Undecided   96  34.7  
       
TOTAL   277  100  
WERE YOU 
DISCOURAGED 
FROM 
ATTENDING 
ANTENATAL 
CLASSES? 

      

Often   8  2.9  
       
Sometimes   33  11.9  
       
Hardly ever   161  58.1  
       
Undecided   75  27.1  
       
TOTAL   277  100  
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Method of Delivery 

Documentation on method of birth by all the respondents in the below revealed 

that 272(68.0%) of the respondents delivered normally i.e. vaginal birth method 

while 118(29.5%) delivered through caesarian section, 10(2.5%) admitted 

delivering through assistance i.e using forceps to ease delivery (figure 4).  
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Figure 4: Method of delivery 
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Outcome of Last Pregnancy 

Assessment on outcome of last pregnancy revealed that 57(14.3%) of the 400 

respondents had an induced delivery, 31(7.8%) were under intensive care at 

delivery, 26(6.5%) of the 400 respondents had an emergency delivery, 7(1.8%) of 

the pregnancies ended up in still birth while 4(1.0%) ended up in miscarriage. 

275(68.8%) did not respond to this question, this would include those respondents 

whose pregnancies ended up without any form of complications (Table 7). 
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Table 7: Outcome of Last Pregnancy. 

HOW DID YOUR 
LAST 
PREGNANCY 
END? 

 FREQUENCY  PERCENTAGE  

Still birth  7  1.8  
      
Miscarriage  4  1.0  
      
Induced Delivery  57  14.3  
      
Intensive Care  31  7.8  
      
Emergency 
delivery 

 26  6.5  

      
Inapplicable  275  68.8 

 
 

TOTAL  400  100  
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Baby’s birth weight  

11(2.75.3%) of the 400 respondents did not know the birth weight of their babies 

and these category were respondents whose pregnancies ended up in still 

birth.3(0.8%) had  a birth weight of 1kg,5(1.3%) had a birth weight of 

1.80kg,2(0.5%) of the 400 respondents had a birth weight of 2.00kg,3(0.8%) had a 

birth weight of 2.10kg,4(1.0%) had a birth weight of 2.30kg,6(1.5%) had a birth 

weight of 2.40kg,10(2.5%) had their baby’s birth weight to be 2.50kg.3(0.8%) had 

their baby’s birth weight to be 2.57kg.9(2.3%) had their birth weight to be 2.60kg, 

25(5.8%) of the 400 respondents had a birth weight of 3.00kg.22(5.5%) had a birth 

weight of 4.0kg,2(0.5%) had a birth weight of 4.10,another 2(0.5%) had a birth 

weight of 4.12kg,12(3.3%) of the woo respondents that participated in this case 

control study had a birth weight of 4.20kg.2(0.5%) had a birth weight of 

4.28kg,4(1.0%) had a birth weight of 4.30kg,3(0.8%) had a birth weight of 

4.50kg.2(0.5%) had a birth weight of 4.90kg.  3(0.8%) had a birth weight of 5.00kg 

while another 3(0.8%) of the 400 respondents had a birth weight of 5.70 kg(Table 

8) 
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Table 8:  Baby’s birth Weight. 

BIRTH 
WEIGHT 

 FREQUENCY  PERCENTAGE  

0.00  11  2.8  
1.00  3  0.8  
1.80  5  1.3  
2.00  2  0.5  
2.10  3  0.8  
2.30  4  1.0  
2.40  6  1.5  
2.50  10  2.5=(<2.5kg=LBW)   
2.57  3  0.8  
2.60  9  2.3  
2.64  5  1.3  
2.66  8  2.0  
2.68  3  0.8  
2.70  13  3.3  
2.72  6  1.5  
2.80  12  3.0  
2.90  8  2.0  
2.92  6  1.5  
3.00  23  5.8  
3.04  3  0.8  
3.08  3  0.8  
3.10  9  2.3  
3.20   22  5.5  
3.30  4  1.0  
3.35  3  0.8  
3.40  31  7.8  
3.50  54  13.5  
3.52  3  0.8  
3.56  2  0.5  
3.60  8  2.0  
3.62  2  0.5  
3.70  22  5.5  
3.80  18  4.5  
3.90  20  5.0  
3.94  3  0.8  
4.00  22  5.5  
4.10  2  0.5  
4.12  2  0.5  
4.20  12  3.3  
4.28  2  0.5  
4.30  4  1.0  
4.50  3  0.8  
5.00  3  0.8  
5.30  3  0.8  
TOTAL  400  100  
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Number of Children at Birth 

Documentation on number of children at birth in table 12 reveals that 380(95.0%) 

of the 400 respondents that participated in the study had a single birth outcome 

while the remaining 20(5.0%) had a multiple birth outcome (figure 5). 
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Figure 5:  Number of Children at birth. 
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Computational    Analysis on risk factors and adverse outcome of pregnancy. 

 Table 9: Odds ratio analysis for occupation and poor pregnancy outcome 

 
      VARIABLES 

        CASES  
(POOR PREGNANCY  
      OUTCOME) 

      CONTROL 
(GOOD PREGNANCY 
      OUTCOME) 

 SUBJECTS EXPOSED TO 
OCCUPATIONAL STRESS 
(Employed, Employers and 
Self-employed mothers) 

 
 
 
              28 

 
 
 
           56 

SUBJECTS UNEXPOSED 
TO OCCUPATIONAL 
STRESS (Unemployed/non 
working mothers) 

                
 
             2 

 
 
             4 

 

Given the odds ratio (OR)= (a/b) /(c/d)=(a ×d) / (b×c) 

Where a=28, b=56,c=2,d=4 

Thus OR= 1   , 95% CI=0.1726-5.7949 , p- value=1.0000  

The table above   show that when working is considered as a likely risk factor for 

poor pregnancy outcome, there is no statistically significant relationship at OR=1, 

95% CI=0.17265-5.7949, p value=1.0. 
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Analysis on risk factors present at work place and poor pregnancy 

outcome. 

Table 13 summarizes quantitative data on risk factors during work and poor 

pregnancy outcome. Frequency matching was used to select controls by managing 

the confounding factors of age and Parity. 

When analysis on length of work hours was carried out as a risk factor to adverse 

pregnancy outcome, results revealed that those who worked > 8hrs as against those 

who worked ≤8hrs had OR=0.66 ,95% CI(0.19-2.35),p -value=0.52,  (φ)=0.09, 

(χ2)=0.41 indicating that there was no significant relationship between working 

above 8hours and adverse pregnancy outcomes. 

Analysis on participation in shift work and the occurrence of a poor pregnancy 

outcome showed that participation in shift work has no significant relationship 

with OR=7.76 at 95% CI,(0.85-70.75) p value= 0.07, (φ)=0.30, (χ2)=4.21 

indicating that there was no statistically significant relationship between 

participation in shift work and adverse pregnancy outcome . 

Documentation carried out on   poor physical work conditions in the form of space, 

light and ventilation revealed a statistically insignificant relationship between poor 

physical working conditions and adverse pregnancy outcome with results as 

follows: 

a) Space OR=0.58, 95% CI (0.18-1.90), p value=0.37,   (φ) =-0.13, (χ2)=0.80   

b) Light OR=0.75, 95% CI (0.18-1.90), p value=0.37, (φ) =-0.05, (χ2) =0.14 

c) Ventilation OR=0.75, 95% CI (0.18-1.90), p value=0.37, (φ) =-0.05, (χ2) =0.14 
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When the degree of cordiality of work relationship was considered as a 

determinant to poor pregnancy outcome among working women, analysis revealed 

that a statistically insignificant relationship between lack of co-operation in the 

work place and adverse pregnancy outcome with OR=2.49, 95%CI= (0.74-8.34),p 

value=0.14, (φ)=0.22,(χ2)=2.24. 

Analysis carried out on relationship between work schedules in the nature of 

unclear work roles and regularity of working beyond the duration of work hours 

and adverse outcome of pregnancy respectively were OR=0.34,95%CI(0.10-

1.13),p-value=-0.26,(φ)=0.27,(χ2)=3.13 and OR=0.48,95% CI=0.12-1.94,p 

value=0.09,(φ)=-0.15,(χ2)=1.07 indicating  a statistically insignificant relationship 

between unclear work roles and adverse pregnancy outcome as well as between 

working extra time above normal work hours and adverse outcome of pregnancy 

respectively. 

When the relationship between the existence of gender sensitive policies and 

practices and adverse outcome was documented, analysis was carried out based on 

frequency of being overloaded with work load in spite of being pregnant and 

frequency of being discouraged from attending antenatal classes during pregnancy 

respectively, results were OR=1.41,95% CI=(0.28-7.12) ,p value=0.70,(φ)=0.06, 

,(χ2)=0.17 and OR=4.59,95% CI=(0.83-25.17),p-value=0.08, ,(φ)=0.27, ,(χ2)=3.45 

respectively, indicating a no statistically significant relationship between heavy 

workload in spite of being pregnant and a negative outcome of pregnancy as well 

as between being discouraged from attending antenatal classes during pregnancy 

and an adverse outcome of pregnancy respectively. 

Documentation carried out on level of responsibility at work and poor outcome of 

pregnancy revealed an OR=0.79, 95% CI=(0.20-3.06),p value=0.73,(φ)=-0.05 
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,(χ2)=0.12 indicating a statistically insignificant relationship between high level of 

work load and adverse pregnancy outcome. 

When type of work done and adverse pregnancy outcome was analyzed, it was 

discovered that employees were not likely to experience poor outcome of 

pregnancy as against employer and self employed women with OR=0.28, 95%CI= 

(0.06-1.24), p- value=0.09, (φ) =0.14, (χ2) =1.57. 
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Table 10 :  Analysis on risk factors present at work place and poor 

pregnancy outcome. 

RISK  
FACTOR 

CASES                                                 CONTROLS         ODDS                         
                              RATIO                      
                             (OR) 

95%CI       p-
VAU
E                 

 PHI                         CHI 
CO-EFFICIENT    SQUARE 
  (φ)                           (χ2) 

      

Length of 
work hrs per 
day(>8hrs/≤ 
8hrs) 

Participation 
in shift 
work(shift/pa
rt time/Full 
time & 
working 
from home) 

Space(Poor 
& Fair/Good 
& Excellent) 

Light (Poor 
&Fair/Good 
& Excellent) 

 
  6/ 17 
 
 
 
 
 
   6/17 
 
 
 
 
 
 
    8/15 
 
 
 
   4/19 
 
                                             

 
8/15                   0.66                     
 
 
 
 
                               
 1/22                  7.76                       
 
 
 
 
 
 
11/12               0.58               
 
    
 
5/18                 0.76 
 

 
0.19-2.35 
 
 
 
 
 
0.85—70.75 
 
 
 
 
 
 
0.18-1.90 
 
 
 
0.18-3.28 

 
0.52 
 
 
 
 
 
0.07 
 
 
 
 
 
 
0.37 
 
 
 
0.71       

   
  0.09                    0.41 
 
 
 
 
 
0.30                        4.21 
 
 
 
 
 
 
-0.13                          0.81 
   
 
 
-0.05                         0.14 

 
Ventilation 
(Poor & 
Fair/Good & 
Excellent) 

 
 
    4/19 

 
 
5/ 18                0.76 
 

 
 
0.18-3.28 

 
 
0.71 

 
 
-0.05                           0.14 

 
Co-operative 
work 
evt(No/Yes) 

Unclearwork 
roles(Often 
&Sometimes
/Never) 

Extra time 
above work 
hours(Often  
& 
Sometimes/
Never)  

 
 
12/11 
 
 
 
 
 
  8/15 
 
 
 
 
 
 
   17/6 
 

 
 
7/16                  2.49 
 
 
 
 
 
14/9                 0.34 
 
 
 
 
 
 
18/5                 0.48 
 

 
 
0.75-8.34 
 
 
 
 
 
0.10-1.14 
 
 
 
 
 
 
0.12-1.95 
 

 
 
0.13 
 
 
 
 
 
0.08 
 
 
 
 
 
 
0.30 
 

 
 
0.22                              2.24 
   
 
 
 
 
-0.26                            3.14 
 
 
 
 
 
 
-0.15                            1.08 
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Objection to 
ante-natal 
class during 
Pregnancy 
(Often & 
Sometimes/
Never) 

Unsuitable 
work load 
during 
pregnancy(O
ften & 
Sometimes/
Never) 

Level of 
responsibili 
at 
work(Alway
s,often & 
Sometimes/
Never & 
Hardly ever) 

   

Type of 
work 
done(Emplo
yed/Employe
r & Self-
employed) 

 
 
 
 
 
 
      7/16 
 
    
 
 
 
 
 
        4/19 
     
 
 
 
 
 
 
 
   
       17/6 
 
 
 
 
 
 
 
         15/8      

 
     
 
 
 
 
 2/21       4.59 
 
 
 
 
 
 
 
    3/20           1.41 
 
 
 
 
 
 
 
 
 
  18/5             0.79 
 
 
 
 
 
 
 
  20/3           0.28                   

 
 
 
 
 
 
0.84-25.17 
 
 
 
 
 
 
 
0.28-7.12 
 
 
 
 
 
 
 
 
 
0.84-25.17 
 
 
 
 
 
 
 
0.06-1.24 

 
 
 
 
 
 
  0.08 
 
 
 
 
 
 
 
  0.68 
 
 
 
 
 
 
 
 
 
0.73 
 
 
 
 
 
 
 
0.09 

 
 
 
 
 
 
  0.27                           3.45 
 
 
 
 
 
 
 
0.06                          0.17 
   
 
 
 
 
 
 
 
 
-0.05                    0.12        
 
 
 
 
 
 
 
-0.26                          2.9 
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                                           CHAPTER FIVE 

DISCUSSION OF FINDINGS, CONCLUSIONS AND 
RECOMMENDATIONS. 

Discussion of findings 

This research work was designed to be a retrospective case control study aimed at 

establishing a relationship between occupational stress (long work hours, work 

overload, participation in shift work, poor physical working conditions) and poor 

pregnancy outcome in Owerri Municipal Council. To achieve this, working and 

non-working mothers were randomly selected as a baseline for comparison in this 

research work. 

All subjects for the study were married and this is consistent with a similar study 

carried out by Russel, Watson and Banks,2011 where 67% of the subjects were 

married.277(69.3%) of the 400 subjects were working supporting the reports that a 

lot of women are in the work force and this may significantly increase the 

incidence of adverse pregnancy outcome(Mozurkewich et al, 2000;Mutambudhzi 

et al, 2011;Russel,Watson and Banks, 2011).162(40.5%) of the 400 study 

participants were first time mothers,78(19.5%)of all the women were mothers with 

their second child,92(33.45%) were mothers with their third child,57(20.72%) 

were mothers with four children,9(3.27%) had five children and only 2(0.73%) had 

six children.272(68%)  of the 400 study participants had vaginal/normal deliveries 

while the rest 118(32%) had a cesarean section in order to birth their babies.  

One of the purposes of the study was to determine the overall nature of pregnancy 

outcome in working women in Owerri Municipal Council. Majority, 89(32.2%) out 

of 277 working mothers were first time mothers,49(17.81%) were second time 

mothers,77(28.0%) were third time mothers while the rest of the working 

mothers,51(18.50%) were mothers with four children,9(3.27%) were fifth time 
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mothers and only 2(0.72%) were mothers with six children. This finding is 

consistent with that of Russel, Watson and Banks, 2011 where  majority(81) % of 

the 1769 working mothers were first time mothers.191(68.95%)  of the 277 

working mothers had vaginal/normal deliveries,76(27.63%) had a cesarean 

delivery, while 10(3.61%) had an assisted delivery.21(7.58%) of the working 

mothers had a low birth weight baby while the remaining 356(92.451%) had babies 

with normal birth weight.4(1.45%) of the 277 working mothers had a still 

birth,4(1.45%) had miscarriages,40(14.44%) had an induced labor to aid 

contraction,27(9.74%) were under intensive care after birth of their babies while 

16(5.8%) had an emergency delivery.259(93.59%) of the 277 working mothers had 

a single birth while 18(6.48%) had multiple births. 

Another purpose of the study was to determine the overall sources of occupational 

stress in the pregnant working mother in Owerri Municipal Council. To achieve 

this, research questions relating to work conditions were asked. Documentation 

revealed that 241(87%) of the 277 working mothers worked full time and some ran 

their businesses from home,26(9.38%) worked shift duties while 10(0.27%) of the 

277 working mothers could not respond to the question due to the grief of loss of 

their babies and pains of child birth mostly those who had undergone cesarean 

delivery .169(61.01%) of the 277 working mothers randomly selected for the study 

worked between 0-8hrs in a day, 21(7.58%) could not respond to the question due 

to the grief of loss of their babies and pains of child birth mostly those who had 

undergone cesarean delivery. while 87(31.40%) worked beyond 8 hours in a day. 

180(64.9%) of the 277 working mothers in the study had good seating 

conditions.36(12.99%) had a poor seating conditions at workplace while 

61(22.02%) included women in the armed forces who insisted that they do not seat 

at work as well as mothers who could not respond to the question due to the grief 
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of loss of their babies and pains of child birth mostly those who had undergone 

cesarean delivery.205(74.0%) said they had breaks during the course of carrying 

out their work duties,44(15.88%) responded in the negative to the question while 

28(10.10%) could not respond to the question due to the grief of loss of their 

babies and pains of child birth mostly those who had undergone cesarean delivery. 

 In terms of physical work conditions, 53(19.13%) said ventilation was excellent, 

157(56.67%) said ventilation system was good, 40(14.44%) said they had fairly 

conducive ventilation systems in their work places while 11(3.97%) had poor 

ventilation systems. 13(4.69%) could not respond to the question due to the grief of 

loss of their babies and pains of child birth mostly those who had undergone 

cesarean delivery. In terms of space, 51(18.41%) said space at work was excellent, 

95(34.29%) said space at work was good, 95(34.29%) had a fairly spacious 

physical work environment, had a poorly spaced physical work environment while 

11(3.97%) 13(4.69%) could not respond to the question due to the grief of loss of 

their babies and pains of child birth mostly those who had undergone cesarean 

delivery. 

176(63.53%) of the 277 working women had suffered conditions that got worse at 

work and improves outside the workplace,81 (29.22%) responded in the negative 

to the question while 20(7.2%) could not respond to the question due to the grief of 

loss of their babies and pains of child birth mostly those who had undergone 

cesarean delivery. 

When the relationship between working and adverse outcome of pregnancy as 

against not working was analyzed, results revealed that there was form of 

relationship between working and adverse outcome of adverse of pregnancy as 
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against not working though it was not statistically significant. OR=1, 95% 

CI=0.17-5.79, p-value=1.0. ,   (φ) =0.00 (χ2) =0.00. 

The main purpose of the study was to establish a relationship  between length of 

work hours, participation in shift work, poor physical work conditions, availability 

of gender sensitive policies and practices and poor pregnancy outcome in the form 

of low birth weight and or miscarriages/still birth. 

Length of work hours was found to have no statistically significant relationship 

with the occurrence of adverse pregnancy outcome. ≤8hrs as against >8hrs with 

OR=0.66 , 95% CI(0.19-2.35),p -value=0.52,  (φ)=0.09, (χ2)=0.41. This finding is 

consistent with the studies of Klebanoff, Shiono & Rhocada, 1990; Mozurkewich 

et al, 2000; but inconsistent with the findings Masumi, Mahbubur, Aya and Kyoko 

(2014) as well as that of Hatch,Ji,Shu and Susser, 1997 and Hathout, Dalatony, 

Anwar, Batanony and Shehata, 2015.                                                                                                                        

The odds of participation in shift work and poor outcome of pregnancy was found 

to be 7.76 times higher than those who worked full time and it was statistically 

insignificant. Results were as follows OR=7.76 at 95% CI,(0.85-70.75) p value= 

0.07, (φ)=0.30, (χ2)=4.21.This finding seems to concur with that of : Bente et al , 

2015;Hathout et al, 2015; Axellson, Rylander and Molin, 1989, and Moen et al, 

2013 but inconsistent with that of  Hatch et al,1997 and Needhammer, Mahony, 

Daly, Morrison and Kheller, 2009.          

When poor physical work conditions in terms of poor space, poor light, poor 

ventilation and adverse outcome of pregnancy was carried out respectively, results 

revealed a statistically insignificant relationship as follows ) Space OR=0.58, 95% 

CI (0.18-1.90), p value=0.37,   (φ) =-0.13, (χ2)=0.80  Light OR=0.75, 95% CI 

(0.18-1.90), p value=0.37, (φ) =-0.05, (χ2) =0.14 Ventilation OR=0.75, 95% CI 
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(0.18-1.90), p value=0.37, (φ) =-0.05, (χ2) =0.14.This seems to be in concordance 

with the findings of Dafang et al,2000 where it was posited that low level of 

exposure to benzene in the workplace had no effect on adverse outcome of 

pregnancy but when interact with other intrinsic stressors at work to cause an 

adverse outcome of pregnancy. 

When  analysis was done on degree of cordiality of work relationship and adverse 

outcome of pregnancy,there was no statistically significant relationship though the 

odds for poor cordiality of work relationship and adverse outcome of pregnancy 

was 2.49 times higher as against good cordial relationship at the workplace. 

Results were as follows OR=2.49, 95%CI= (0.74-8.34),p value=0.14, 

(φ)=0.22,(χ2)=2.24..This finding is in concordance with that of Mutambudhzi et al, 

2011 where results brought about a conclusion that psychosocial stress alone 

without a synergy of other risk factors has no effect on adverse outcome of 

pregnancy but not in agreement with that of Bente et al ,2015 who posited that 

social stress at work played a significant role in poor outcome of pregnancy as well 

as with the work of Homer, Sherman and Eigel,(1990). 

Results further revealed that with work schedules in the form of unclear job 

responsibilities and working extra time above work hours respectively and adverse 

outcome of pregnancy ,there was no statistically significant relationship 

OR=0.34,95%CI(0.10-1.13),p-value=-0.26,(φ)=0.27,(χ2)=3.13 and OR=0.48,95% 

CI=0.12-1.94,p value=0.09,(φ)=-0.15,(χ2)=1.07 .The result was not consistent with 

the findings of Tanja, Vrijkotte, Marcel, Vander, Manon and Gouke ,2009 as well 

as that of Bo-Eun, Mina, Hyesook,Yun-Chul,Yangho,Young Ju,Eun-he,2011 but in 

concordance with the work of Axelsson,Rylander and Molin,1985 who found a 

slightly but not significantly increased risk between work schedules and adverse 

outcome of pregnancy. 



  
    

111 
 

When the relationship between the existence of gender sensitive policies and 

practices and adverse outcome of pregnancy was analysed, results revealed a 

statistically insignificant relationship. Gender sensitive policies and practices were 

measured in the form of frequency of being overloaded with work load in spite of 

being pregnant and frequency of being discouraged from attending antenatal 

classes during pregnancy .Respectively, results were OR=1.41,95% CI=(0.28-7.12) 

,p value=0.70,(φ)=0.06, ,(χ2)=0.17 and OR=4.59,95% CI=(0.83-25.17),p-

value=0.08, ,(φ)=0.27, ,(χ2)=3.45 respectively, indicating a no statistically 

significant relationship between heavy workload in spite of being pregnant and a 

negative outcome of pregnancy as well as between being discouraged from 

attending antenatal classes during pregnancy and an adverse outcome of pregnancy 

respectively. 

When relationship between level of responsibility at work and adverse outcome of 

pregnancy was documented, results revealed a statistically insignificant 

relationship with OR=0.79, 95% CI=(0.20-3.06),p value=0.73,(φ)=-0.05 

,(χ2)=0.12.This result is inconsistent with the findings of Bo-Eun , 

Mina,Hyesook,Yun-Chul,Yangho,Young and Eun, 2011 who posited that on high 

strain jobs i.e. high demand and low control had babies with healthy birth weights 

compared to their counterparts who were on passive/low strain jobs i.e low demand 

and low control who were more likely to deliver babies with low birth weight. The 

research work of Laura et al, 1995 however states that stressful work was not 

associated with an increased risk of spontaneous abortion but does not tell us that it 

reduces the chances of poor birth outcome.  

When type of work done with respect to employee/employer and self employed 

and the occurrence of adverse outcome of pregnancy was analysed, results 

revealed a statistically insignificant with OR=0.28, 95%CI= (0.06-1.24), p- 



  
    

112 
 

value=0.09, (φ) =0.14, (χ2) =1.57.This seems to confirm the study of 

Reginald,Mika,Jouni ,2009 that working as a physician has no relationship with the 

occurrence of adverse outcome of pregnancy as against women working in other 

occupations of similar social background. 

 Conclusions 

The finding of this study is that there is no relationship between occupational stress 

and adverse outcome of pregnancy in working women in Owerri Municipal 

although increased risks were associated with factors such as participation in shift 

work, poor cordiality of work relationship, objection to attending ante-natal classes 

by superiors as well as carrying out unusually heavy workload in spite of being 

pregnant, the risk was not statistically significant.  

Recommendations 

In as much as the study did not find any positive association between occupational 

stress and adverse outcome of pregnancy. It is a well known fact that stress 

generally is detrimental to health. It would be out of place to encourage the 

predisposition of women who work to conditions that expose them to stress at 

work because it does not result to adverse outcome of pregnancy as revealed by 

this study. 

As this study focused mainly on effects of occupational stress on birth outcomes, it 

did not take into account the fact that stress at work could result in maternal 

morbidity and mortality. It would be appropriate to still advocate that work 

practices that are not likely to endanger the mother and her unborn child is 

encouraged in the work/employment sector. 
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Women generally should have work unions that advocate for their health needs to 

be made a priority especially when pregnant. 

Government should aim to promote strategies and legislations that enhance the 

health of all women especially pregnant mothers such that they are put into more 

consideration when they are pregnant at the workplace compared to when they 

were not pregnant. 

Limitations of the study  

The study did not take into account that maternal nutrition, illness such as diabetes, 

malaria and other sources of stress such as combination of responsibilities related 

to employment and family needs may result in stress, fatigue and health challenges 

in the working pregnant woman. 

While it succeeds in establishing some baseline facts on occupational stress and 

pregnancy outcome in Owerri Municipality, convenience sampling limits any 

meaningful generalizations. The study is limited to Owerri Municipal Council due 

to Short duration/time frame, lack of funds, transportation and complexities 

associated with adequate coverage. 

Further studies should be carried out on occupational stress and adverse outcome 

of pregnancy in Owerri Municipal and it should put into consideration domestic 

stress and other sources of stress outside the work place, illnesses in the pregnant 

working woman which can affect birth outcomes negatively as well as the effects 

of nutritional deficiency in the birth outcome of the pregnant working mother. 
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                                                       APPENDIXES 

          DEPARTMENT OF PUBLIC HEALTH TECHNOLOGY, 

                                 SCHOOL OF HEALTH TECHNOLOGY, 

                            FEDERAL UNIVERSITY OF TECHNOLOGY, 

                                          P.M.B   1526 

                                            OWERRI 

QUESTIONNAIRE ON OCCUPATIONAL STRESS AND PREGNANCY OUTCOME: 

 A CASE-CONTROL STUDY OF COMPLETED PREGNANCIES IN OWERRI  

                        MUNICIPAL IN OCTOBER 2014  
 

 

Dear Respondent, 

                            Thank you for agreeing to take part in this survey. You have been 
selected through a random process to provide information for this study .The 
questionnaire is designed to improve healthcare for the pregnant working woman. 
Please data from the questionnaire will be submitted to the Department of Public Health 
Technology, School of Health Technology, FUTO.I plead with you to answer the 
following questions as honestly and accurately as possible .All provided information will 
be kept confidential and your participation is voluntary. Return of the questionnaire will 
be considered as your consent to participate in the survey. Please your  co-operation 
will be highly appreciated. 

 

 

---------------------------------                                            ------------------------------------------- 

H.C UWALAKA                                                           PROF O.C ABANOBI  Ph.D  MPH                            

Student Researcher                                                              Supervisor 
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                                                   SECTION A  

DEMOGRAPHIC INFORMATION 

i)Age Bracket                     

a)Less than 25 yrs               b)25-29 yrs              c) 30-34yrs           d) 35 -39 yrs            

 e) 40 yrs and above 

 ii) Marital Status-   Single                 Married     

iii) Number of Children          

iv) Occupation --------------------------- 

  

                                           SECTION B 

   SOCIO-CLINICAL INFORMATION  

1) How long have you been working? 

a)Less than 5yrs                  b)5-9yrs              c)10-14yrs               c) 15-19yrs               

d)  20-24yrs                e)25-29yrs             f)30-34yrs      

2)In how many different jobs have you worked in the last 5 years?------------------------- 

3) Have you been in paid employment since your youngest child was born? 

 a)Yes                    b)  No  

4) Which of the following arrangements are available to you at your work? 

a) Working from home              b)part time/shift work   c)Straight shift/full time   

5) Which of the following best describes your employment situation?  

a)Employee                    b)Employer                 c)Self-employed     

6)How many hours do you spend working in a day?-------------hours/day   

7) How many hours do you spend working in a week? 

a)Less than 40hrs                  b)40hrs and above                      
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8)Do you have an office or designated duty post? 

a)Yes b)No                            

9)What are the physical conditions/working environment like in terms of space? a)Poor 
 b)Fair                 c)Good            d)Excellent     

10)What are the physical conditions/working environment like in terms of light? a)Poor               
b)Fair              c)Good              d)Excellent  

11)What are the physical conditions /working environment like in terms of ventilation? 

a)Poor                 b)Fair                   c)Good                  d)Excellent 

12)What options best describes your working environment?Please tick  

Good seating conditions                 Sufficient staff               Co-operative working    

environment                     

13)Do you go for breaks during work hours? a)Yes                b)No 

14)Do you have a fixed time for breaks or breaks are taken at the supervisor or 
manager’s discretion?   a)Yes                  b)No               

15)How often do you feel unclear about  just what the scope and responsibilities of             
your job are? 

a)Often               b)Sometimes            c)Never                  

6)How often do you feel that you have a heavy workload that you cannot possibly finish 
during an ordinary workday? 

a)Often            b)Sometimes             c)Hardly ever                d)Never             

17)How often did you find that you had to work extra time over and above the formal h  
ours of the job to get through the work? 

a)Often            b)Sometimes           c)Hardly ever                      

18)How often do you find yourself unable to get resources needed to carry out your job?   

a)Often            b)Sometimes            c)Hardly ever                      

19)Have you suffered any physical condition that gets worse at work and improves 
when outside the workplace? 

a)Yes                        b)No             
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20)Have you suffered any occupational illness?  a) Yes              b)No             

21)If yes,which form.Please tick  

a)Raised blood pressure               b)Lack of sleep             c)Emotional trauma              

d)Injuries                e)Heart burn              f)Ulcer 

22)How often do you worry about co-workers not doing their job? 

a)Often          b)Sometimes           c)Hardly ever               d)Never             

23)Do you think during your last pregnancy, you were treated unfairly at work in any of 
the following ways? Please tick 

a)I was given unsuitable workloads    Often           Sometimes      Hardly ever 

b)I was discouraged from attending antenatal classes during work. 

Often               Sometimes                  Hardly ever   

c)My shift hours changed unfairly.  Often                Sometimes             Hardly ever 

d)I was treated so poorly that I felt I had to leave? Often       S     Sometimes              

Hardly ever  

24)Did you take any action in response to this treatment? 

a)Went to immediate supervisor/manager 

b)I went to a trade Union 

c)I went to a solicitor 

d)I made a formal complaint 

e)I did not take any action 

25)How supportive was your boss at the workplace during your last pregnancy?  

a)Very supportive             b)Somewhat Supportive           c)Neither supportive/nor  

unsupportive (Indifferent)                d)Unsupportive                 e)Very unsupportive          

26)How did you give birth?  a) Normal birth(vaginal delivery)                b)Ceasarean 
section/Operation                 ,Assisted Delivery 
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27)How did your last pregnancy end ?Pls tick 

Still birth           , Miscarriage           ,Induced delivery       

Low  birth weight baby               ,Pre-term delivery            ,Deformity           ,Intensive  

care                    ,Emergency delivery  

28)At what month of pregnancy did you deliver? 

29)Weight at delivery of your baby? 

30)Number of children at birth?    Single              Multiple 
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Length (Years) of working experience of study participants who are working 

Documentation of length of working experience of the working study participants 

showed that majority 199(71.8%) had work experience of less than five years, 

44(15.8%) had a work experienced that ranged between five to nine years, 

27(9.7%) had a work experience between ten to fourteen years, only one person 

reported having worked between 25-29 years while minority 2(0.7%) said they had 

worked between 25-29 years and 4(1.4%) were undecided.   
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 Length (Years) of working experience of study participants who are working 

LENGTH OF WORKING 
EXPERIENCE (YEARS) 

 FREQUENCY  PERCENTAGE 

Less than 5 yrs  199  71.8 
     
5-9 yrs  44  15.8 
     
10-14 yrs  27  9.7 
     
15-19 yrs  1  0.4 
     
25-29 yrs 
 
Undecided 

 2 
 
4 

 0.7  
 
1.4 

     
TOTAL  277  100.0 
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Number of work places in the last five years. 

Documentation on number of places worked in the last five years reveals that 

majority 208(75.1%) had only worked in a place in the last five years, 47(15.9%) 

had worked in two places in the last five years, minority 7(2.5%) had worked in 

about three different places in the last five years.15(5.4%) were undecided 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
    

135 
 

Number of work places in the last five years. 

NUMBER OF WORK  PLACE IN 
THE LAST FIVE YEARS 

 FREQUENCY PERCENTAGE 

1  208 75.1 
    
2  47 16.9 
    
3  7 2.5 
    
Undecided  15 5.4 
    
TOTAL  277 100 
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Employment status since the birth of your youngest child. 

Documentation on employment status since youngest  child was born reveals that 

majority 116(41.9%) were not in paid employment since the birth of their youngest 

child while 161(58.1%) of the 277 records retrieved for those working stated that 

they were in paid employment since the birth of their youngest child. 120(30.0%) 

did not respond to the question, this would include respondent who were in the 

business class, unemployed and student category 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
    

137 
 

Employment status since the birth of your youngest child. 

HAVE YOU BEEN IN 
PAID EMPLOYMENT 
SINCE THE BIRTH OF 
YOUR YOUNGEST 
CHILD? 

 FREQUENCY PERCENTAGE 

Yes  116 41.9 
    
No  161 58.1 
    
TOTAL  277 100 
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Availability of seating conditions at the workplace 

Analysis on seating conditions at work place further reveals that majority of the 

respondents, 182(65.7%) have good seating conditions at work while a minority 

41(14.8%) do not have good seating conditions while 54(19.5%) were undecided. 
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 Availability of seating conditions at the workplace 

SEATING 
CONDITION 

 PERCENTAGE  FREQUENCY 

Yes  182  65.7 
     
No  41  14.8 
     
Undecided  54  19.5 
     
TOTAL  277  100 
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Staff sufficiency as predisposing factor to stress 

Documentation on Staff sufficiency as a predisposing factor to stress at work 

reveals that 136(49.1%) are of the opinion that they have enough staff strength to 

carry out work duties while a minority 46(16.6%) say they do not have enough 

staff strength for work duties to run efficiently while 95(34.3%) were undecided. 
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 Staff sufficiency as predisposing factor to stress.  

SUFFICIENT 
STAFF  

 FREQUENCY  PERCENTAGE 

Yes  136  49.1 

     
No  46  16.6 
     
Undecided  95  34.3 
     
TOTAL  277  100 
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Availability of scheduled break periods during business/work hours. 

Analysis on scheduled break during work period reveals that majority of the 

workers 207(74.7%) which includes the employer, employee and business oriented 

study participants  go for breaks during work hours while a minority 44(15.8%) 

claim that they do not go for breaks during work hours while another 27(9.7%) of 

the working respondents were undecided. When asked at whose discretion these 

breaks were taken and if there was a scheduled timing for break, documentation 

revealed that majority 184(46.0%) don’t have a fixed break time and had their 

breaks when the manager deemed fit while a minority of the respondents 

59(14.8%) said they had a fixed break time and break time wasn’t at the discretion 

of their supervisors/managers. 
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 Availability of scheduled break periods during business/work hours. 

VARIABLES   FREQUENCY  PERCENTAGE  
BREAK 
PERIODS AT 
WORK 

      

Yes   207  74.7  
       
No   44  15.8  
       
Undecided   27  9.7  
       
TOTAL   277  100  
SCHEDULED 
BREAK 
PERIODS 

      

Yes   59  21.2  
       
No   184  66.4  
       
Undecided   34  12.3  
       
TOTAL   277  100  
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Regularity of lacking resources for job efficiency 

Analysis on regularity of lacking resources necessary for job efficiency  reveals 

that 131(47.3%) of the respondents sometimes lack the resources need to carry 

their job demands efficiently, 89(32.1%) of the respondents however said they 

hardly lacked the much needed resources to fulfill their job responsibilities while 

27(9.7%) of the 400 respondents said that they often lacked the necessary 

resources to function effectively at work while 30(10.8%) were undecided. 
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Regularity of lacking resources for job efficiency. 

HOW 
OFTEN DO 
YOU LACK 
REOURCES 
TO CARRY 
OUT YOUR 
JOB? 

  FREQUENCY  PERCENTAGE  

Often   27  9.7  
       
Sometimes   131  47.3  
       
Hardly ever   89  32.1  
       
Undecided   30  10.8  
       
TOTAL   277  100  
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Work roles and boundaries. 

Analysis on work roles and work boundaries shows that 89(22.3%) of the 277 

working respondents hardly ever worry or share in the consequences of co-workers 

inability to handle their work responsibilities. 33(8.3%) of the respondent admitted 

that they often had to worry about co-workers not doing their job while 70(17.5%) 

of the 400 study participants said they sometimes had to worry about co-workers 

not doing their jobs. Another 17(4.3%) of the respondents said they never had to 

worry about co-workers not doing their jobs. 
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Work roles and boundaries. 

HOW OFTEN DO YOU 
WORRY ABOUT CO-
WORKERS NOT DOING 
THEIR JOB 

  FREQUENCY   PERCENTAGE  

Always   22   7.9  
       
Often   11  3.9  
       
Sometimes   70  25.2  
       
Hardly ever   89  32.1  
       
Never   17  6.1  
       
Undecided   64  23.1  
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Susceptibility to Occupational illness. 

Documentation on perception of susceptibility to occupational illness reveals that 

176(63.5%) of the working respondents have suffered from physical conditions 

that seems to get worse at work and improves outside the workplace. 83(29.9%) of 

the 277 working respondents said they have not suffered from any physical 

condition of such nature while 18(6.5%) were undecided.  
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Susceptibility to Occupational illness. 

VARIABLES   FREQUENCY  PERCENTAGE  
HAVE YOU 
SUFFERED 
ANY 
PHYSICAL 
CONDITION 
THAT 
WORSENS AT 
THE 
WORKPLACE
? 

      

Yes   176  63.5  
       
No   83  29.9  
       
Undecided   18  6.5  
       
TOTAL   277  100  
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Perception of exposure to Occupational Illness 

Perception of exposure to occupational illness revealed that majority 176(63.5%) 

of the respondents had suffered occupational illness while 82(29.6%) responded 

that they had not suffered any occupational illness while 19(6.9%) of the working 

respondents were undecided. Documentation on form of occupational illness 

respondents had suffered from, 29(10.4%) responded positively to lack of sleep 

medically known as insomnia,13(4.6%) said they had suffered raised blood 

pressure while another 3(1.1%) said they had suffered from injuries and another 

3(1.1%) said they had suffered from heart burns ,8(2.9%) said that they had 

suffered from ulcer,2(0.7%) said they had suffered from emotional trauma. 

However majority 151(54.5%) listed the form of occupational illness they had 

suffered from which included headache, fatigue, waist pain and leg pain while 

68(24.5%) were undecided (table 16). 
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Perception of exposure to Occupational Illness. 

VARIABLES   FREQUENCY   FREQUENCY  
HAVE YOU 
OCCUPATIONAL 
ILLNESS 

      

Yes   176  63.5  
       
No   82  29.6  
       
Undecided   19  6.9  
       
TOTAL   277  100  
IF YES, WHICH 
FORM? 

      

Raised blood 
Pressures 

  13  4.6  

       
Lack of Sleep   29  10.4  
       
Emotional Trauma   2  0.7  
       
Injuries   3  1.1  
       
Heart Burn   3  1.1  
       
Ulcer   8  2.9  
       
Others   151  54.5  
       
Undecided   68  24.5  
TOTAL   277  100.0  
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Action taken by respondents against unfair treatment during last pregnancy. 

Documentation on action taken against ill treatment by respondents during last 

pregnancy revealed that 96(34.6%) of the 400 respondents did not feel that they 

were treated poorly to justify their resignation, another 21(7.6%) felt that they were 

sometimes treated unfairly while another 11(3.9%) revealed that they were often 

treated unfairly and had to leave,149(53.7%) of the working respondents didn’t 

respond to the question, this would be assumed to include working respondents 

who were undecided as well as those who the question didn’t apply to them. When 

respondents were asked what pro-active action was taken about and against this ill 

treatment, 36(12.9%) of the 277 working respondents said that they made a formal 

complaint, 21(7.6%) said they did not take any action while 9(3.2%) of the 400 

respondents claimed to have reported to their immediate supervisors/managers 

while another 211(76.2%) of the working respondents didn’t respond to the 

question, this would be assumed to include working respondents who were 

undecided as well as those who the question didn’t apply to them. 
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 Action taken by respondents against unfair treatment during last pregnancy. 

VARIABLES   FREQUENCY  PERCENTAGE  
WERE YOU 
TREATED 
POORLY THAT 
YOU HAD TO 
LEAVE? 

      

Often   11  3.9  
       
Sometimes   21  7.6  
       
Hardly ever   96  34.6  
       
Inapplicable   149  53.7  
       
TOTAL   277  100  
DID YOU TAKE 
ANY ACTION? 

      

Went to immediate 
Supervisor/Manager 

  9  3.2  

       
I made a formal 
Complaint 

  36  12.9  

       
I did not take any 
action  

  21  7.6  

   211  76.2  
Undecided       
TOTAL   277  100  
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Managerial support during the course of last pregnancy. 

Documentation on managerial support during the course of last pregnancy revealed 

that 96(34.7%) of the 277 working respondents enjoyed strong support from their 

bosses during the course of their last pregnancies, another 21(7.6%) said their 

bosses were neither supportive nor unsupportive during the course of their last 

pregnancies while 15(5.4%) responded that their bosses were somewhat 

supportive. 9(3.3%) claimed that their bosses were unsupportive while 136(49.0%) 

were undecided. 
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Managerial support during the course of last pregnancy. 

HOW 
SUPPORTIVE 
WAS YOUR 
BOSS? 

  FREQUENCY  PERCENTAGE  

Very Supportive   96  34.7  

       
Somewhat 
Supportive 

  15  5.4  

       
Neither 
supportive nor 
unsupportive 

  21  7.6  

       
Unsupportive   9  3.3  
       
Undecided   136  49.0  
       
TOTAL   277  100  
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S/N 
 

 

AGE OF 
RESPONDENTS 

PARITY SEX OF 
BABIES 

TYPE OF DELIVERY BABY’S  
BIRTH 

WEIGHT 
1.  32 6 F Vaginal/normal 4.20 
2.  26 1 F Vaginal/normal 3.40 
3.  24 1 F Cesarean 3.70 
4.  27 1 F Vaginal/normal 4.30 
5.  33 1 M Vaginal/normal 4.00 
6.  23 5 M,F Vaginal/normal 2.10 
7.  26 2 F Vaginal/normal 3.50 
8.  33 3 F Vaginal/normal 3.00 
9.  24 1 M Vaginal/normal 2.70 
10.  27 1 M Vaginal/normal 3.50 
11.  37 5 M Assisted vaginal 

delivery 
2.10 

12.  27 1 F Vaginal/normal 3.20 
13.  24 2 F,F Cesarean 5.30 
14.  32 1 M Vaginal/normal 4.00 
15.  23 1 F Cesarean 3.90 
16.  27 1 M Vaginal/normal 3.20 
17.  32 1 F Vaginal/normal 3.50 
18.  24 2 F Vaginal/normal 3.40 
19.  27 1 M Vaginal/normal 3.70 
20.  28 1 F Cesarean 3.70 
21.  30 2 M Cesarean 2.80 
22.  28 4 F Vaginal/normal 3.00 
23.  27 4 M Vaginal/normal 3.50 
24.  26 4 M,F Assisted vaginal 

delivery 
3.50 

25.  32 2 M Cesarean 3.90 
26.  27 3 F Vaginal/normal 3.70 
27.  27 1 F Cesarean 3.20 
28.  25 2 F Cesarean 0.00 
29.  28 1 F Vaginal/normal 3.40 
30.  32 4 F Vaginal/normal 2.70 
31.  35 4 F Vaginal/normal 3.00 
32.  32 1 M Vaginal/normal 3.40 
33.  37 2 M Cesarean 3.20 
34.  32 3 M Vaginal/normal 3.50 
35.  32 3 F Vaginal/normal 3.40 
36.  36 3 F Cesarean 3.40 
37.  24 3 M Vaginal/normal 3.90 
38.  26 3 M Cesarean 3.40 
39.  32 3 F Vaginal/normal 3.80 
40.  27 1 M Vaginal/normal 3.70 
41.  32 1 M Cesarean 0.00 
42.  23 1 F Cesarean 4.00 
43.  24 1 F Vaginal/normal 2.90 
44.  27 1 F Cesarean 3.50 
45.  27 4 F Vaginal/normal 4.30 
46.  26 1 F Vaginal/normal 3.80 
47.  27 1 F Vaginal/normal 3.80 
48.  27 1 M Vaginal/normal 2.80 
49.  32 2 M Vaginal/normal 0.00 
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50.  27 1 M Vaginal/normal 1.80 
51.  26 1 M Cesarean 3.90 
52.  33 3 M Cesarean 3.70 
53.  35 3 F Vaginal/normal 4.00 
54.  23 1 F Vaginal/normal 3.20 
55.  24 3 F Cesarean 3.10 
56.  23 1 F Vaginal/normal 2.40 
57.  32 3 F Vaginal/normal 0.00 
58.  36 2 F Vaginal/normal 3.50 
59.  27 1 F Vaginal/normal 3.00 
60.  23 3 F Cesarean 4.50 
61.  25 2 M,M Vaginal/normal 2.90 
62.  27 1 M Vaginal/normal 3.80 
63.  32 2 M Vaginal/normal 2.50 
64.  29 2 F Vaginal/normal 3.40 
65.  28 1 M Cesarean 3.90 
66.  29 1 F Cesarean 3.30 
67.  25 2 F Cesarean 3.00 
68.  25 1 M Vaginal/normal 3.30 
69.  37 3 M Vaginal/normal 3.20 
70.  24 2 M Vaginal/normal 2.80 
71.  33 3 M Vaginal/normal 4.10 
72.  27 1 F Cesarean 3.90 
73.  26 1 M Vaginal/normal 3.50 
74.  30 2 F Cesarean 3.50 
75.  27 2 M Vaginal/normal 3.60 
76.  27 1 F Vaginal/normal 3.50 
77.  28 2 F Vaginal/normal 2.70 
78.  27 3 F,F Cesarean 2.60 
79.  26 1 F Vaginal/normal 2.60 
80.  32 3 F Cesarean 3.80 
81.  28 3 M Cesarean 4.20 
82.  28 3 M Cesarean 2.50 
83.  32 2 M Cesarean 4.20 
84.  36 4 F Cesarean 4.00 
85.  28 1 M Vaginal/normal 3.50 
86.  29 1 M Cesarean 2.30 
87.  23 1 F Vaginal/normal 2.90 
88.  28 2 M Vaginal/normal 3.50 
89.  27 1 M Cesarean 3.56 
90.  29 3 F Vaginal/normal 3.60 
91.  25 3 M Vaginal/normal 1.00 
92.  23 1 F Vaginal/normal 3.40 
93.  39 4 F Vaginal/normal 2.66 
94.  28 1 F Vaginal/normal 2.72 
95.  24 1 M Vaginal/normal 3.40 
96.  27 1 F Vaginal/normal 2.64 
97.  28 1 F Cesarean 3.50 
98.  29 1 F Vaginal/normal 2.92 
99.  28 4 F Vaginal/normal 3.50 
100.  38 4 M Vaginal/normal 2.66 
101.  41 6 M Vaginal/normal 4.20 
102.  27 1 F Vaginal/normal 3.50 
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103.  34 5 F Assisted vaginal 
delivery 

4.20 

104.  28 1 F Vaginal/normal 3.20 
105.  24 2 M,M Cesarean 5.30 
106.  37 1 F Vaginal/normal 4.00 
107.  23 1 F Cesarean 3.90 
108.  27 1 F Vaginal/normal 3.20 
109.  32 1 M Vaginal/normal 3.50 
110.  25 2 F Vaginal/normal 3.40 
111.  27 1 M Vaginal/normal 3.70 
112.  29 1 M Vaginal/normal 3.80 
113.  27 1 M Vaginal/normal 2.80 
114.  36 2 F Vaginal/normal 0.00 
115.  28 1 F Cesarean 1.80 
116.  28 1 F Cesarean 3.90 
117.  34 3 M Vaginal/normal 3.70 
118.  38 3 M Vaginal/normal 4.00 
119.  22 1 F Cesarean 3.20 
120.  25 3 M Vaginal/normal 3.10 
121.  24 1 F Vaginal/normal 2.40 
122.  33 3 F Vaginal/normal 0.00 
123.  34 2 M Vaginal/normal 3.50 
124.  28 1 M Vaginal/normal 3.00 
125.  24 3 M Cesarean 4.50 
126.  25 2 F,M Vaginal/normal 2.90 
127.  28 1 M Vaginal/normal 3.80 
128.  32 2 F Vaginal/normal 2.50 
129.  28 2 M Vaginal/normal 3.40 
130.  29 1 M Cesarean 3.90 
131.  27 1 M Cesarean 3.30 
132.  24 2 F Cesarean 3.00 
133.  25 1 F Vaginal/normal 3.30 
134.  36 3 F Vaginal/normal 3.20 
135.  24 2 F Vaginal/normal 2.80 
136.  32 3 M Vaginal/normal 4.10 
137.  28 1 F Cesarean 3.90 
138.  26 1 F Vaginal/normal 3.50 
139.  34 2 M Cesarean 3.50 
140.  28 2 F Vaginal/normal 3.60 
141.  28 1 F Vaginal/normal 3.50 
142.  26 2 F Vaginal/normal 2.70 
143.  29 3 F,M Cesarean 2.60 
144.  27 1 F Vaginal/normal 2.60 
145.  32 3 F Cesarean 3.80 
146.  28 3 M Cesarean 4.20 
147.  28 3 F Cesarean 2.50 
148.  32 2 F Cesarean 4.20 
149.  37 4 M Cesarean 4.00 
150.  32 4 F Cesarean 4.00 
151.  28 1 M Vaginal/normal 3.50 
152.  28 1 F Cesarean 2.30 
153.  25 1 F Vaginal/normal 2.90 
154.  28 2 F Vaginal/normal 3.50 
155.  27 1 F Cesarean 3.56 



  
    

159 
 

156.  32 3 M Vaginal/normal 3.60 
157.  24 3 M Vaginal/normal 3.50 
158.  23 1 M Vaginal/normal 3.40 
159.  34 4 F Vaginal/normal 2.66 
160.  28 1 M Vaginal/normal 2.72 
161.  25 1 M Vaginal/normal 3.40 
162.  27 1 F Vaginal/normal 2.64 
163.  26 1 F Cesarean 3.50 
164.  27 1 M Vaginal/normal 2.92 
165.  28 4 M Vaginal/normal 3.50 
166.  36 4 M Vaginal/normal 2.66 
167.  26 1 F Cesarean 3.70 
168.  29 1 F Vaginal/normal 4.30 
169.  32 1 M Vaginal/normal 4.00 
170.  25 5 F,F Vaginal/normal 2.10 
171.  27 2 M Vaginal/normal 3.50 
172.  34 3 F Vaginal/normal 3.00 
173.  24 1 F Vaginal/normal 0.00 
174.  33 3 M Cesarean 3.40 
175.  23 3 M Vaginal 3.90 
176.  28 3 F Cesarean 3.40 
177.  32 3 F Vaginal/normal 3.80 
178.  28 1 M Vaginal/normal 3.70 
179.  32 1 F Cesarean 0.00 
180.  25 1 F Cesarean 4.00 
181.  24 1 F Vaginal/normal 2.90 
182.  26 1 F Cesarean 3.50 
183.  28 4 M Vaginal/normal 4.30 
184.  27 1 F Vaginal/normal 3.80 
185.  26 1 M Cesarean 3.70 
186.  30 2 F Cesarean 2.80 
187.  29 4 F Vaginal/normal 3.00 
188.  28 4 M Vaginal/normal 3.50 
189.  26 4 M,M Assisted vaginal 

delivery 
3.50 

190.  34 2 F Cesarean 3.90 
191.  28 3 F Vaginal/normal 3.70 
192.  27 1 F Cesarean 3.20 
193.  26 2 M Cesarean 0.00 
194.  27 1 F Vaginal/normal 3.40 
195.  32 4 M Vaginal/normal 2.70 
196.  38 4 M Vaginal/normal 3.00 
197.  28 1 M Vaginal/normal 3.40 
198.  30 2 F Cesarean 3.20 
199.  33 3 F Vaginal/normal 3.50 
200.  33 3 M Vaginal/normal 3.40 
201.  24 3 F Vaginal/normal 2.80 
202.  30 2 F Vaginal/normal 2.70 
203.  25 3 M Vaginal/normal 1.00 
204.  35 5 F Vaginal/normal 4.00 
205.  32 3 M Vaginal/normal 5.00 
206.  28 2 M Vaginal/normal 3.35 
207.  27 2 F Vaginal/normal 3.40 
208.  30 1 M Vaginal/normal 2.68 
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209.  28 1 F Vaginal/normal 2.72 
210.  33 1 M Vaginal/normal 3.04 
211.  28 1 M Cesarean 3.00 
212.  28 2 F Vaginal/normal 3.94 
213.  35 4 F Vaginal/normal 2.66 
214.  32 4 M Vaginal/normal 4.12 
215.  31 1 F Vaginal/normal 2.00 
216.  33 3 M Vaginal/normal 3.62 
217.  30 3 M Vaginal/normal 3.50 
218.  27 1 F Vaginal/normal 2.92 
219.  32 3 F Vaginal/normal 3.10 
220.  24 1 F Cesarean 3.60 
221.  28 4 M Vaginal/normal 3.50 
222.  24 2 M Vaginal/normal 2.57 
223.  32 4 F Vaginal/normal 3.52 
224.  24 1 F Vaginal/normal 3.08 
225.  27 1 F Vaginal/normal 2.50 
226.  32 2 M,F Vaginal/normal 3.80 
227.  28 1 M Cesarean 3.50 
228.  36 5 F Vaginal/normal 4.28 
229.  27 2 M Vaginal/normal 3.50 
230.  33 3 M Vaginal/normal 3.80 
231.  30 3 F Vaginal/normal 2.60 
232.  29 1 F Vaginal/normal 2.64 
233.  27 1 F Cesarean 3.70 
234.  30 2 M Cesarean 2.80 
235.  28 4 F Vaginal/normal 3.00 
236.  26 4 M Vaginal/normal 3.50 
237.  29 4 F,F Assisted vaginal 

delivery 
3.50 

238.  31 2 F Cesarean 3.90 
239.  26 3 F Vaginal/normal 3.70 
240.  27 1 M Vaginal/normal 1.80 
241.  28 1 M Cesarean 3.90 
242.  32 3 F Cesarean 3.70 
243.  33 3 F Vaginal/normal 4.00 
244.  25 1 M Vaginal/normal 3.20 
245.  24 3 M Cesarean 3.10 
246.  22 1 F Vaginal/normal 2.40 
247.  35 4 M Vaginal/normal 2.70 
248.  30 4 M Vaginal/normal 3.00 
249.  27 1 F Vaginal/normal 3.40 
250.  31 2 M Cesarean 3.20 
251.  34 3 F Vaginal/normal 3.50 
252.  28 1 M Vaginal/normal 2.92 
253.  32 3 M Vaginal/normal 3.10 
254.  24 1 F Cesarean 3.60 
255.  29 4 F Vaginal/normal 3.50 
256.  24 2 F Vaginal/normal 2.57 
257.  32 4 F Vaginal/normal 3.52 
258.  23 1 F Vaginal/normal 3.08 
259.  28 1 M Vaginal/normal 2.50 
260.  30 2 M,F Vaginal/normal 3.80 
261.  27 1 M Vaginal/normal 2.64 
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262.  28 1 F Cesarean 3.70 
263.  31 2 F Cesarean 2.80 
264.  29 4 M Vaginal/normal 3.00 
265.  26 4 F Vaginal/normal 3.50 
266.  28 4 M,F Assisted vaginal 

delivery 
3.50 

267.  31 2 M Cesarean 3.90 
268.  27 3 F Vaginal/normal 3.70 
269.  26 1 M Vaginal/normal 1.80 
270.  28 1 F Cesarean 3.90 
271.  32 3 F Vaginal/normal 3.62 
272.  27 1 M Cesarean 3.50 
273.  35 5 F Vaginal/normal 4.28 
274.  26 2 F Vaginal/normal 3.50 
275.  33 3 M Vaginal/normal 3.80 
276.  34 3 F Vaginal/normal 2.60 
277.  24 3 F Vaginal/normal 2.80 
278.  31 2 F Vaginal/normal 2.70 
279.  24 3 M Vaginal/normal 1.00 
280.  32 5 M Vaginal/normal 4.00 
281.  30 3 F Vaginal/normal 5.00 
282.  28 2 F Vaginal/normal 3.35 
283.  27 2 F Vaginal/normal 3.40 
284.  30 1 F Vaginal/normal 2.68 
285.  32 3 M Cesarean 3.70 
286.  32 3 M Vaginal/normal 4.00 
287.  25 1 F Vaginal/normal 3.20 
288.  24 3 M Cesarean 3.10 
289.  24 1 M Vaginal/normal 2.40 
290.  34 4 M Vaginal/normal 2.70 
291.  32 4 F Vaginal/normal 3.00 
292.  27 1 M Vaginal/normal 3.40 
293.  31 2 M Cesarean 3.20 
294.  26 1 F Vaginal/normal 2.72 
295.  34 4 F Vaginal/normal 3.04 
296.  25 1 F Cesarean 3.00 
297.  27 2 M Vaginal/normal 3.94 
298.  33 4 F Vaginal/normal 2.66 
299.  32 4 F Vaginal/normal 4.12 
300.  31 1 F Vaginal/normal 2.00 
301.  34 3 F Vaginal/normal 3.50 
302.  26 1 M Vaginal/normal 2.92 
303.  32 3 F Vaginal/normal 3.10 
304.  23 1 F Cesarean 3.60 
305.  28 4 F Vaginal/normal 3.50 
306.  25 2 F Vaginal/normal 2.57 
307.  37 4 M Vaginal/normal 3.52 
308.  24 1 M Vaginal/normal 3.08 
309.  27 1 F Vaginal/normal 2.50 
310.  31 2 M,F Vaginal/normal 3.80 
311.  27 1 F Cesarean 3.90 
312.  32 3 M Cesarean 3.70 
313.  34 3 M Vaginal/normal 4.00 
314.  24 1 F Vaginal/normal 3.20 
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315.  23 3 M Cesarean 3.10 
316.  22 1 F Vaginal/normal 2.40 
317.  35 4 F Vaginal/normal 2.70 
318.  32 4 F,F Vaginal/normal 3.00 
319.  27 1 F Vaginal/normal 3.40 
320.  30 2 F Cesarean 3.20 
321.  32 3 F Vaginal/normal 3.60 
322.  22 3 M Vaginal/normal 3.00 
323.  23 1 M Vaginal/normal 3.40 
324.  33 4 F Vaginal/normal 2.66 
325.  26 1 M Vaginal/normal 2.72 
326.  24 1 F Vaginal/normal 3.40 
327.  28 1 F Vaginal/normal 2.64 
328.  27 1 F Cesarean 3.50 
329.  26 1 M Vaginal/normal 2.92 
330.  29 4 F Vaginal/normal 3.50 
331.  32 4 F Vaginal/normal 2.66 
332.  27 1 M Cesarean 3.70 
333.  30 2 F Cesarean 2.80 
334.  28 4 M Vaginal/normal 3.00 
335.  26 4 F Vaginal/normal 3.50 
336.  29 4 M,M Assisted vagnal delivery 3.50 
337.  31 2 F Cesarean 3.90 
338.  27 3 M Vaginal/normal 3.70 
339.  29 1 M Cesarean 3.20 
340.  28 2 M Cesarean 0.00 
341.  28 1 F Vaginal/normal 3.40 
342.  31 4 F Vaginal/normal 2.70 
343.  33 4 F Vaginal/normal 3.00 
344.  27 1 F Vaginal/normal 3.40 
345.  32 2 M Cesarean 3.20 
346.  32 3 F Vaginal/normal 3.50 
347.  30 3 F Vaginal/normal 3.40 
348.  27 2 F Vaginal/normal 2.70 
349.  28 3 M,F Cesarean 2.60 
350.  28 1 F Vaginal/normal 2.60 
351.  32 3 F Cesarean 3.80 
352.  28 3 F Cesarean 4.20 
353.  27 3 F Cesarean 2.50 
354.  31 2 M Cesarean 4.20 
355.  36 4 M Cesarean 4.00 
356.  33 4 M Cesarean 4.00 
357.  26 1 F Vaginal/normal 3.50 
358.  27 1 F Cesarean 2.30 
359.  24 3 F Vaginal/normal 2.80 
360.  31 2 F Vaginal/normal 2.70 
361.  24 3 M Vaginal/normal 3.00 
362.  33 5 F Vaginal/normal 4.00 
363.  30 3 F Vaginal/normal 5.00 
364.  28 2 M Vaginal/normal 3.35 
365.  26 2 F Vaginal/normal 3.40 
366.  30 1 F Vaginal/normal 2.68 
367.  27 1 F Vaginal/normal 2.72 
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368.  33 4 M Vaginal/normal 3.04 
369.  27 1 M Cesarean 3.00 
370.  28 2 F Vaginal/normal 3.94 
371.  26 1 F Vaginal/normal 1.80 
372.  25 1 M Cesarean 3.90 
373.  36 3 F Cesarean 3.70 
374.  30 3 F Vaginal/normal 4.00 
375.  24 1 F Vaginal/normal 3.20 
376.  23 3 F Cesarean 3.10 
377.  24 1 F Vaginal/normal 2.40 
378.  32 3 M Vaginal/normal 0.00 
379.  30 2 M Vaginal/normal 3.50 
380.  27 1 M Vaginal/normal 3.00 
381.  24 3 F Cesarean 4.50 
382.  20 2 F,F Assisted vaginal 

delivery 
2.90 

383.  26 1 M Vaginal/normal 3.80 
384.  31 2 F Assisted vaginal 

delivery 
2.50 

385.  27 2 F Vaginal/normal 3.40 
386.  26 1 M Cesarean 3.90 
387.  36 5 M Assisted vaginal 

delivery 
4.20 

388.  28 1 M,F Vaginal/normal 3.20 
389.  25 1 M Cesarean 5.30 
390.  30 1 M Vaginal/normal 4.00 
391.  27 1 M Vaginal/normal 2.60 
392.  32 3 M Cesarean 3.80 
393.  27 3 F Cesarean 4.20 
394.  29 3 M Cesarean 2.50 
395.  31 2 F Cesarean 4.20 
396.  34 4 F Cesarean 4.00 
397.  25 1 F Vaginal/normal 3.50 
398.  27 1 F Cesarean 2.30 
399.  23 1 F Vaginal/normal 2.90 
400.  28 1 M Vaginal/normal 3.50 
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