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ABSTRACT 

Gestational Diabetes Mellitus (GDM) affects 4–7 percent of pregnancies globally and is 

associated with adverse delivery outcomes namely; macrosomia, pre-term births, cesarean 

births and mal-presentation. Non-modifiable risk factors for GDM include previous 

macrosomia, pre-term births, family history of diabetes and maternal history of GDM. 

GDM is highly correlated with overweight and obesity conditions which also complicate 

pregnancies when they are associated with excessive GWG. Hence, the increasing 

prevalence of obesity estimated at 40% and 20% in urban and rural settings respectively 

among Kenyan women in 15-49 age bracket means a growing number of them start child-

bearing when already vulnerable to GDM. New cases of GDM and adverse delivery 

outcomes contribute to a growing pool of non-modifiable risk factors for GDM. However, 

although there is documented association among non-modifiable risk factors for GDM 

and GDM development one hand, and GWG,GDM and delivery outcomes on the other 

hand, there is paucity of published information on association among non-modifiable risk 

factors for GDM, GWG and associated delivery outcomes. This prospective cohort study 

will investigate this association in expectant women at Mama Lucy Kibaki Hospital, in 

Umoja sub-locality of Nairobi County. The study will; examine pregnancy weight gain 

associated with maternal history of GDM and maternal family history of diabetes; 

establish GWG associated with previous macrosomia births and previous unexplained 

pre-term births; determine cases of macrosomia and pre-term births associated with GWG 

and GDM; investigate cases of cesarean section and mal-presentation associated with 

GWG and GDM. A sample of 334 participants drawn from a population of 4488 women 

attending antenatal care at the facility will be recruited and followed till delivery time. 

Document content analysis guides, questionnaires and key informant interview guides 

will be used. The association between the variables will be determined through 

application of odds ratio (OR) in regression analysis. The OR will seek to determine odds 

that excessive GWG will be realized due to non-modifiable risk factors compared to the 

odds that excessive GWG will be realized in the absence of the risk factors. It will also 

determine the odds that delivery outcomes will be realized due to influence of excessive 

GWG and GDM compared with the odds that the delivery outcomes will be realized 

without excessive GWG and GDM. This study is important because the non-modifiable 

risk factors for GDM may help to identify women who are vulnerable to excessive GWG, 

GDM and associated adverse delivery outcomes for timely interventions.    
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OPERATIONAL TERMS  

 

Association  Co-existence of two or more variables in which one 

either causes the other or merely appears at the same 

time as the other without causal linkage. 

Newborn-related Non-modifiable 

 Risk Factors These are  risk factors that have to do with the state 

of newborn at the time of delivery and cannot be 

manipulated to change their influence. These factors 

include; previous macrosomia birth and previous 

preterm and still-births  

  

Delivery Outcomes    Birth results in the mother and the newborn/neonate. 

Gestational Weight Gain Weight gained by a woman during the pregnancy; 

also called Pregnancy Weight Gain 

Intermediate Variable Variable that results from another variable and leads 

to another variable. 

Maternal-related Non-modifiable 

 Risk Factors These are risk factors that have to do with the 

mother’s biological background and cannot be 

manipulated to change their influence. These factors 

include; mother’s advanced age,  history of GDM, 

and family history of diabetes 

Modifiable Risk Factor: Risk factor that can be manipulated to avoid its 

possible influence 

Non-modifiable Risk Factor: Risk factor that cannot be manipulated to avoid its 

possible influence 

Relationship Association between two or more parameters in a 

manner that one either causes the other or they 

merely co-exist 
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CHAPTER ONE:  INTRODUCTION 

 

1.1 Background Information 

In 1950s, the first definition of GDM identified the condition as a transient maternal 

condition that affected the fetal outcomes negatively and that abated after delivery 

(Carrington, 1957). Metzger and Coustan (1998) defined GDM as the onset or first 

recognition of glucose intolerance during pregnancy. Recently, American Diabetes 

Association (ADA) defined GDM as diabetes diagnosed during the second or third 

trimester of pregnancy that is not clearly overt diabetes (ADA, 2015).   However, as per 

International Association of Diabetes and Pregnancy Study Groups (IADPSG) criteria, 

women can be diagnosed to have GDM even in the first trimester, if fasting plasma 

glucose is ≥5.1 mmol/L (92 mg/dL) but < 7 mmol/L (126 mg/dL) (IADPSG et al., 2010). 

A woman can also be diabetic prior to pregnancy and that falls into two categories; type 1 

and type 2. Type 1 diabetes is caused by  lack of pancreatic islet beta cells due to  

autoimmune reaction resulting into absence of insulin (insulin-dependent) while type 2 

diabetes occurs due to insulin resistance and beta cell dysfunction attributed to  

interactions between genetics, environment and immunological factors  (Farrar et al., 

2007).  

GDM affects 4–7 percent of pregnancies globally and is associated with adverse fetal 

outcomes such as macrosomia, jaundice, caesarean section, and birth trauma (HAPO, 

2008).  The documented risk factors for GDM include previous history of gestational 

diabetes or glucose intolerance, a family history of diabetes, previous macrosomia (> 

4000g), previous unexplained stillbirth, previous neonatal hypoglycemia, hypocalcaemia, 

advanced maternal age, obesity, repeated glycosuria in pregnancy, polyhydramnios and 

suspected macrosomia. The mentioned factors largely comprise the non-modifiable risk 

factors which include family history of diabetes, personal history of GDM, previous 
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macrosomia (> 4000g), previous unexplained stillbirth, previous neonatal hypoglycemia 

and advanced maternal age. However, it is estimated that 40-50% of GDM patients lack 

specific risk factors (Virje e et al., 2001).  

The 5
th

 International Conference on GDM held in 2007, classified the risk factors as low, 

average and high risk. Low risk includes member of an ethnic group with a low 

prevalence of gestational diabetes mellitus, no known diabetes in first-degree relatives, 

age less than 25 years, normal weight before pregnancy, no history of abnormal glucose 

metabolism, no history of poor obstetrical outcome. The consensus for screening for this 

group was that glucose screening was not required if a patient fulfilled all of these criteria. 

The next group is average risk that includes women of Hispanic, African, Native 

American, South or East Asian origins. For this group, screening is encouraged between 

24 – 28 weeks. The last group is the high risk, i.e. women with marked obesity, strong 

family history of type 2 diabetes, prior gestational diabetes, or glycosuria. It was 

recommended that women in the high risk category should have blood glucose testing as 

soon as feasible. If gestational diabetes is not diagnosed, blood glucose testing should be 

repeated at 24–28 weeks or at any time a patient has symptoms or signs suggestive of 

hyperglycemia. 

Previous studies have established that the majority of women with GDM are overweight 

or obese (Kim, et al.,  2010) . Moreover, many studies report that excess gestational 

weight gain complicates a large number of pregnancies and is highly correlated with 

maternal overweight and obesity, as well as the development of GDM (Hedderson et al., 

2010; Gibson et al., 2012; Hunt et al., 2012) . This means that maternal overweight or 

obesity has similar effects on delivery outcomes as GDM. There is however, paucity of 

published information on the relationship between non-modifiable risk factors for GDM 

and gestational weight gain. This gap is particularly prominent in studies carried out in 
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Sub-Sahara Africa where, in spite of the increasing burden of ill-health and death due to 

diabetes, research on GDM has been carried out in four countries namely; Ethiopia, South 

Africa, Tanzania and Kenya. Studies in these countries largely focused on estimating the 

prevalence of the condition rather than interrogating other epidemiological aspects of it.   

In Kenya, a study carried out at the antenatal clinic of Kenyatta National Hospital 

estimated the prevalence of GDM to be 11.6% (Nyakundi, 2012).  However, previous 

studies on diabetes in the country had largely, tended to estimate the prevalence of the 

combined types of the disease especially type 1 and type 2 with limited focus on other 

types and epidemiological aspects of the disease. One of the epidemiological areas of 

interest which has not been investigated in the previous Kenyan studies is the possible 

relationship among non-modifiable risk factors for GDM, GWG, and the resultant adverse 

delivery outcomes in women of Kenya who vary on the basis of age, parity, BMI and 

ethnicity.  Specifically, the possible influence of  non-modifiable risk factors on GWG; the 

influence of gestational weight gain on GDM development; as well as comparison of 

adverse delivery outcomes arising from GDM and overweight or obesity in women who 

vary on the basis of age, parity, BMI and ethnicity, have not been interrogated. Yet, in 

Kenya, 25 % of women between 15-49 years are obese with 40% being in urban and 20% 

in rural settings (KDHS, 2008/09).  In the relationship among the cited variables, the non-

modifiable risk factors have the potential of predicting the outcome of other variables. 

Hence, lack of information on linkage among the variables  may make it difficult to 

predict, on the basis of one or more non-modifiable risk factors, women who may be 

vulnerable to excessive GWG, GDM or adverse deliver outcomes in a population where 

the women vary on the basis of age, parity, BMI and ethnicity. 
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1.2  Statement of the Problem 

The prevalence of obesity and overweight conditions is on steady rise in Kenya. 

According to KDHS 2008/09, 25 % of women in reproductive age bracket (15-49 years) 

are obese with 40% being in urban and 20% in rural settings. In general population, 

obesity is attributed to increasing unhealthy lifestyles characterized by sedentary 

behaviors as well as high-fat and  high-sugar foods that are typical of expanding urban 

poverty, replacing the constant physical activity and vegetable-based diet that is the 

hallmark of the rural lifestyle. In women, obesity is largely attributable to weight gain 

from the reported unhealthy lifestyles as well as post-partum weight retention. Increase in 

obesity and overweight cases in turn, contributes to increase in adverse delivery outcomes 

which include macrosomia, preterm births, still-births and caesarean section. Similarly, 

obesity and overweight conditions contribute to GDM. The national prevalence of GDM is 

not known. However, a study by Nyakundi (2012) estimated the prevalence of GDM at 

11.6% among women attending antenatal care clinic at Kenyatta national Hospital. The 

documented non-modifiable risk factors of GDM include maternal history of GDM, 

family history of diabetes mellitus, history of macrosomia births and unexplained preterm 

births. GDM, like obesity and overweight conditions, is associated with adverse delivery 

outcomes. In Kenya, data on the number of specific cases of adverse delivery outcomes 

associated with GDM are not available. However, a study on the link between 

hyperglycemia and adverse delivery outcomes (HAPO, 2008) working with a sample of 

23,000 pregnant women in nine countries in Europe, found 6.9% pre-term deliveries, 9.6% 

macrosomia, 16% primary cesarean section cases and 7.7% repeated cesarean section 

cases.  

From the foregoing relationships, it is clear that the rising cases of obesity in Kenya are 

contributing to the increase in GDM prevalence and associated adverse delivery outcomes. 
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Some of the new cases of adverse delivery outcomes in turn, contribute to the growing 

pool of non-modifiable risk factors of GDM in the population.  

However, studies on GDM, overweight, obesity and delivery outcomes have tended to 

investigate the correlation among them as well as the prevalence of GDM. In the studies, 

non-modifiable risk factors for GDM have influence on GDM development. Similarly, 

overweight and obesity are found to be positively correlated with GDM and delivery 

outcomes. However, there is paucity of information on the association among non-

modifiable risk factors for GDM, GWG and adverse delivery outcomes in women who 

vary on the basis of BMI, parity and age in Kenya. 

1.3 Rationale 

The design of this study is intended to contribute to informed management of GWG, 

GDM and attendant adverse delivery outcomes in pregnant women in Kenya who vary on 

the basis of age, parity and  BMI. The study is investigating the relationship among non-

modifiable risk factors for GDM, GWG, GDM and associated adverse delivery outcomes. 

Establishing the non-modifiable risk factors for GDM namely; previous macrosomia 

births, previous unexplained  pre-term births, maternal history of gestational diabetes and   

family history of diabetes  at the point of enrolling for ANC and determining their 

association with GWG  during pregnancy monitoring stage would greatly help to predict 

vulnerability of different women categories (age, parity and BMI) to excessive or even 

inadequate GWG thereby informing a timely intervention during pregnancy. Similarly, 

determining relationship among non-modifiable risk factors and GWG-linked GDM 

development during pregnancy monitoring, would help in predicting the GWG that is 

associated with the condition (GDM) in women who vary on the basis of age, parity and 

BMI, thus calling to attention timely measures to monitor GWG, the likely occurrence of 
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GDM and their subsequent management. Further, the link between non-modifiable risk 

factors for GDM and GWG-GDM-associated adverse delivery outcomes on one hand and,  

the non-modifiable risk factors for GDM linked to the GWG-only associated adverse 

delivery outcomes on the other, would serve to illuminate which of the two arms has a 

higher magnitude of adverse delivery outcomes and hence, requiring greater intervention 

focus. Hence, the non-modifiable risk factors for GDM serve as indicators for tracking 

GWG, GDM development and delivery outcomes in women who vary on the basis of age, 

parity and BMI for purposes of timely medical intervention. 

1.4 Objectives of the Study 

1.4.1 Main Objective 

To  investigate  the relationship among GDM’s non-modifiable risk factors, pregnancy 

weight gain  and associated delivery outcomes in expectant women at Mama Lucy Kibaki 

Hospital in Nairobi County, Kenya 

 

1.4.2 Specific Objectives 

1. To examine pregnancy weight gain associated with maternal history of gestational 

diabetes mellitus and family history of diabetes in 334 study participants attending 

antenatal clinic at Mama Lucy Kibaki Hospital.  

2. To interrogate pregnancy weight gain associated with previous macrosomia births 

and previous unexplained pre-term births in 334 study participants attending  

antenatal clinic at Mama Lucy Kibaki Hospital.  

3. To determine cases of macrosomia and pre-term births associated with pregnancy 

weight gain and gestational diabetes mellitus in 334 study participants who deliver  

at Mama Lucy Kibaki Hospital 
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4. To examine cases of cesarean section and mal-presentation associated with 

pregnancy weight gain and gestational diabetes mellitus in 334 study participants 

who deliver at Mama Lucy Kibaki Hospital 

 

1.5 Null Hypotheses 

Pregnancy is characterized with weight gain. This study will work with weight gain ranges 

recommended by the Institute of Medicine (IOM, 2009) for different pre-pregnancy 

BMIs-that is; weight gains within recommended range, in excess of the recommended 

range and below the recommended range. It is expected that non-modifiable risk factors 

for GDM would influence excessive weight gain since most GDM cases are obese or 

overweight. This association is what informs the formulation of Null Hypotheses for 1-4 

for objectives 1 and 2. Excessive weight gain with respect to recommended 

pregnancy/gestational weight gain by IOM  is associated with adverse delivery outcomes. 

Hence, in objectives 3 and 4, Null Hypotheses 5-12 are formulated taking into account the 

association between intermediate variables (excessive weight gain and GDM) and the 

adverse delivery outcomes. The following are the Null Hypotheses guiding this study.    

 

Ho 1: The risk factor of maternal history of gestational diabetes mellitus is less associated 

with excessive pregnancy weight gain than absence of the risk factors in 334 study 

participants who attend antenatal clinic at Mama Lucy Kibaki Hospital 

Ho 2: The risk factor of family history of diabetes is less associated with excessive 

pregnancy weight gain than with absence of the risk factor in 334 study participants who 

attend antenatal clinic at Mama Lucy Kibaki Hospital 
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Ho 3: The risk factor of previous macrosomia births is less associated with excessive 

pregnancy weight gain than with absence of the risk factor in 334 study participants who 

attend antenatal clinic at Mama Lucy Kibaki Hospital 

Ho 4: The risk factor of previous unexplained pre-term births is less associated with 

excessive pregnancy weight gain than with absence of the risk factor in 334 study 

participants who attend antenatal clinic at Mama Lucy Kibaki Hospital. 

Ho 5: Macrosomia births are less associated with excessive pregnancy weight gain than 

with absence of excessive pregnancy weight gain in 334 study participants who deliver at 

Mama Lucy Kibaki Hospital. 

Ho 6: Macrosomia births are less associated with co-occurrence of excessive pregnancy 

weight gain and gestational diabetes mellitus than with absence of co-presence of 

excessive pregnancy weight gain and gestational diabetes in 334 study participants who 

deliver at Mama Lucy Kibaki Hospital. 

Ho 7: Pre-term births are less associated with excessive pregnancy weight gain than  with 

absence of excessive pregnancy weight gain in 334 study participants who deliver at 

Mama Lucy Kibaki Hospital. 

Ho 8: Pre-term births are less associated with co-presence of excessive pregnancy weight 

gain and gestational diabetes mellitus than with absence of the co-presence of excessive 

pregnancy weight gain and gestational diabetes mellitus in 334 study participants who 

deliver at Mama Lucy Kibaki Hospital. 

Ho 9: Cesarean section births are less associated with excessive pregnancy weight gain 

than with absence of excessive pregnancy weight gain in 334 study participants who 

deliver at Mama Lucy Kibaki Hospital. 

Ho 10: Cesarean section births are less associated with co-occurrence of excessive 

pregnancy weight gain and gestational diabetes mellitus than with absence of co-
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occurrence of excessive pregnancy weight gain and gestational diabetes mellitus in 334 

study participants who deliver at Mama Lucy Kibaki Hospital. 

Ho 11: Mal-presentation deliveries are less associated with excessive pregnancy weight 

gain than with absence of excessive pregnancy weight gain in 334 study participants who 

deliver at Mama Lucy Kibaki Hospital. 

Ho 12: Mal-presentation deliveries are less associated with co-occurrence of excessive 

pregnancy weight gain and gestational diabetes mellitus than with absence of co-

occurrence of excessive pregnancy weight gain and gestational diabetes mellitus in 334 

study participants who deliver at Mama Lucy Kibaki Hospital. 
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CHAPTER TWO: LITERATURE REVIEW 

 

In this chapter, existing literature is reviewed under thematic areas drawn from the 

objectives guiding the proposed study. At the end of the thematic area literature review, a 

summary statement of the knowledge gap identified with regard to the objectives guiding 

the study is presented. 

2.1 Association of Pregnancy Weight Gain with Maternal History of Gestational 

Diabetes and Family History of Diabetes   

Weight gain in pregnancy is of great concern for most women and obstetricians because of 

its possible consequences. This concern exists because gestational weight gain that 

exceeds what is recommended by the Institute of Medicine (IOM, 2009) is associated with 

many complications, both maternal and fetal (Andreto et al., 2006; Costa et al., 2006). 

The recommended total weight gain ranges for various pre-pregnancy BMI are as follows; 

Underweight (12.5kg-18.0kg); Normal weight (11.5kg-16.0kg); Overweight (7.0kg-

11.5kg); Obese (5.0kg-9.0kg).  

Effects of GWG on GDM and delivery outcomes in the broader link among risk factors 

for GDM, GWG, GDM and delivery outcomes are well documented. Similarly, the 

influence of modifiable risk factors for GDM namely obesity, physical activity and 

smoking on GWG is well understood. A study by Restall (2014) investigated risk factors 

for GWG in a healthy, nulliparous cohort and found that women with excessive GWG 

were more likely to be overweight or obese before pregnancy compared to women with a 

normal BMI. Other modifiable risk factors independently associated with excessive GWG 

in the Restall study were increasing maternal birth weight, cessation of smoking by 14–16 

weeks, increased nightly sleep duration, high seafood diet and decreasing exercise by 14–

16 weeks 
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In another study, reviews carried out by Tovar et al., (2009); Saldana et al., (2006); and 

Herring et al., (2009), established that only three studies, with small numbers of women, 

had examined gestational weight gain from before pregnancy to the glucose screening test 

for GDM and the risk of abnormal glucose metabolism, with conflicting results. However, 

the three studies reviewed, merely investigated the general risk of GDM but not specific 

risk factors, either modifiable or non-modifiable ones associated with GDM.  

An exploratory analysis of risk factors for GDM, showed family history of 1
st
 degree 

relative with diabetes and previous babies with birth weight >4kg  to be near significant 

risk factors associated with GDM (Muriithi, 2012). The exploratory study did not 

however, investigate the association between the reported non-modifiable risk factors and 

the GWG in the study participants. Hence, the study recommended further investigation in 

this area since it had not been designed to critically interrogate that association. 

In yet another study, the prevalence of gestational diabetes mellitus and associated risk 

factors at a tertiary care hospital in Haryana, India was carried out (Rajput, et al., 2013). 

The study established that of the women found to be diabetic, 8.24% had family history of 

diabetes mellitus, while 16.3% who had GDM had positive family history compared to 

7.6% of the women without GDM. This association was found to be significant (P<0.05).  

This study too did not interrogate the association between family history of diabetes and 

the GWG. It merely examined the reported non-modifiable risk factor (family history of 

diabetes) and GDM. 

What is clear from the reviewed literature is that while obesity as a modifiable risk factor 

for GDM can be used to predict probable GWG, GDM and delivery outcomes, not 

adequate evidence exists based on research, to make such predictions in the case of 

advanced maternal age, maternal history of gestational diabetes and maternal family 



12 
 

history of diabetes as maternal-based non-modifiable risk factors for GDM.  This study 

therefore aims to plug the reported knowledge gap by investigating specifically the 

association of GWG with advanced maternal age, maternal history of gestational diabetes 

and maternal family history of diabetes as maternal-based non-modifiable risk factors for 

GDM in Kenyan women who vary on the basis of age, parity and BMI.     

2.2 Association of Pregnancy Weight Gain with Previous Macrosomia Births and 

Previous Unexplained Pre-term Births 

Previous macrosomia births as well as previous unexplained preterm births are non-

modifiable risk factors for GDM associated with the condition of the newborn at the time 

of birth. Macrosomia is a major fetal complication, consisting of cases of infants born 

weighing more than 4,000g; regardless of the gestational age (Amorim et al., 2009). In 

HAPO study, 9.6% of the women experienced macrosomia births while 6.9% had pre-

term births (HAPO, 2008). 

As mentioned in the case of maternal-based non-modifiable risk factors for GDM, 

research on the association between GWG and risk factors for GDM, has tended to focus 

on modifiable risk factors. Moreover, the research in that area, has largely examined the 

relationship between modifiable risk factors for GDM and either delivery outcomes or 

development of GDM. Here are such studies; 

In a study of the determinants of pregnancy weight gain in 3870 women, Caulfield et al., 

(1996) found that women with low weight gains are more likely to be young, short, thin, 

less educated, smokers, and black than are women with weight gains within the IOM's 

recommended ranges, and that women with excessive weight gains are more likely to be 

tall, heavy, primiparous, hypertensive, and white. In this study, GWG is correlated with 

both non-modifiable risk factors and modifiable risk factors. However, the non-modifiable 
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risk factors in this study are maternal and not birth/newborn related ones which this study 

aims to address. 

Hickey et al., (1995) studied 806 high-risk women in Alabama and reported an increased 

risk of low weight gain in white women who had poor scores on psychosocial scales 

measuring trait anxiety, depression, mastery, and self-esteem, although they found no such 

effect in black women. Other studies showed that physical abuse, poor financial support, 

alcohol consumption, smoking, poor diet, and poor compliance with prenatal care are 

associated with low or high weight gain in pregnancy (Mongoven et al., 1996; Siega-Riz 

and Hobel, 1997). In these studies, GWG is correlated with modifiable risk factors and not 

non-modifiable risk factors.  

A study on evaluation of the prevalence of macrosomia and the maternal risk factors by 

Mardani et al., (2014) found the prevalence of macrosomia to be 11.8% and that overall, 

69.5% and 30.5% of infants were male and female, respectively. Predisposing maternal 

factors including maternal age, obesity (BMI=30), weight gain of about =18 kg during 

pregnancy, prior history of GDM, history of macrosomic birth and multiparty (parity=5) 

were significantly correlated with the prevalence of macrosomia (P<0.05). In this study, 

high GWG is correlated with macrosomia birth; a delivery outcome; but non-modifiable 

risk factor is not correlated with GWG. 

Despite acknowledgement that macrosomia and pre-term births were the most common 

adverse neonatal delivery outcomes in the HAPO study, thereby translating into risk 

factors for GDM, there is scanty published information on their association with GWG 

which is highly correlated with GDM. Because of this knowledge gap, it is not possible to 

predict the relationship among these newborn/birth-related non-modifiable risk factors for 

GDM, GWG, GDM development as well as delivery outcomes as is the case with 
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modifiable risk factors for GDM. This study will therefore investigate the association 

between GWG and the said newborn/birth-related non-modifiable risk factors for GDM 

namely; previous macrosomia births and previous unexplained pre-term births in Kenyan 

women who vary on the basis of age, parity and BMI.         

2.3 Influence of Pregnancy Weight Gain and Gestational Diabetes Mellitus on 

Macrosomia Births and Pre-term Births 

 

IADPSG-defined GDM (Metzger et al., 2010) and maternal overweight and obesity 

(Gunatilake and Perlow, 2011), are associated with increased risk for adverse maternal and 

perinatal outcomes such as fetal overgrowth, shoulder dystocia and birth injury, pre-

eclampsia,  preterm delivery, still-births, and caesarean section among others.  

A few studies have investigated the independent effect of weight gain leading to obesity 

and maternal hyperglycemia on the pregnancy outcome. Ricart et al.,(2005) investigated 

the independent effects of obesity and GDM on fetal weight, caesarean section delivery 

and pregnancy-induced hypertension, and found that obesity had greater independent 

effect on these adverse outcomes compared to GDM. In the re-analysis of the HAPO study 

cohort, the research group reached a similar conclusion to that of Ricart and his co-

workers.  However, the greater impact of obesity was not consistent across all the studied 

adverse outcomes (Catalano et al., 2012). The results of the study by Ricart and his co-

workers showed that GDM and maternal obesity were independently associated with 

adverse pregnancy outcomes. The findings confirmed that the combination of both GDM 

and obesity had greater impact on macrosomia and caesarean section delivery than either 

obesity or GDM alone. In addition, there was a noticeable trend of increment in maternal 

and neonatal adverse outcomes in mothers with obesity alone compared to those with 

GDM alone. The greater impact of maternal obesity on the adverse pregnancy outcomes 

has been reported by other investigators (Athukorala et al., 2010) 
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In another research, Bowers et al., (2013) investigated the joint effects of pre-pregnancy 

adiposity, pregnancy weight gain and gestational diabetes in relation to excess fetal 

growth and the susceptible races or ethnic populations in the US.  The study established 

that GDM, pre-pregnancy obesity and excessive pregnancy weight gain were jointly 

associated with elevated risk of giving birth to a larger-than-gestational age (LGA) infant 

and the effects varied by race. 

Similarly, in three separate studies investigating gestational weight gain and the risk of 

gestational diabetes mellitus,  maternal weight gain in women who develop gestational 

diabetes mellitus, and maternal pre-pregnancy weight and gestational weight gain and 

their association with birth weight with a focus on racial differences, it was found that 

excess gestational weight gain complicates a large number of pregnancies and is highly 

correlated with maternal overweight and obesity, as well as the development of GDM 

(Hedderson et al., 2010; Gibson et al., 2012; Hunt et al., 2012).  

In another study, Ovesen et al., (2011) sought to estimate the association between 

maternal overweight and obesity on complications during pregnancy and delivery in 

Denmark. They found that the risk of giving birth to a macrosomic neonate increased with 

increasing BMI, as did the risks of having a neonate with a low Apgar score or a stillborn 

fetus. 

An overview of 13 cohort studies including nearly 1.4 million women, established a 

consistent and linear rise in the risk for preeclampsia with increasing pre-pregnancy BMI.  

The risk of pre-eclampsia doubled with each 5–7 point increase in BMI (Nohr et al., 

2008). It was further established that pre-eclampsia was more common in obese women 

with GDM than in obese women without GDM. The coexistence of these two metabolic 

disorders suggests a similar underlying mechanism.  
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The Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study of 2008 established 

link between hyperglycemia and a number of delivery outcomes. In the study, 

approximately 1608 of the 23,316 participants (6.9%) who took part experienced preterm 

delivery (both induced and spontaneous), compared with 9.6% of infants who were LGA 

and 8.0% of infants who underwent intensive neonatal care admission. Shoulder dystocia 

was one of the least common outcomes, with only 1.3% of the women affected while a 

paltry 130 women (0.56%) of the 23,316 deliveries experienced a perinatal death (still-

birth). On the other hand, 16% of women underwent primary cesarean sections with 7.7% 

undergoing repeat cesarean sections. 

A retrospective cohort study was carried out in 1263 GDM mother-child pairs to examine 

the association of maternal pre-pregnancy body mass index (BMI) and gestational weight 

gain (GWG) with anthropometry in the offspring of mothers with gestational diabetes 

mellitus (GDM) (Leng, et al., 2015). After adjustment for birth weight for gestational age 

Z score or birth weight for length for gestational age Z score, offspring born to GDM 

mothers with pre-pregnancy overweight, obesity, and excessive GWG had increased risks 

of overweight at 1–5 years old, compared with those born to GDM mothers with pre-

pregnancy normal weight and adequate GWG. The study indicated that offspring born to 

GDM mothers with pre-pregnancy over-weight/obesity or excessive GWG were 

associated with increased risks of large for gestational age and macrosomia at birth, which 

was consistent with previous studies (Berggren et al., 2014; Most and Langer, 2012). 

Moreover, the study found for the first time that pre-pregnancy overweight/obesity and 

excessive GWG of GDM mothers were positively associated with increased risks of 

childhood overweight of their offspring at 1–5 years old. 
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Generally, although most studies addressing the effects of maternal BMI on adverse 

delivery outcomes include women with GDM (Metzger  et al, 2010; HAPO, 2010; Dodd 

et al., 2011), a few have reported these associations in overweight or obese women with 

normal glucose tolerance (Owens, et al., 2010; Dennedy et al., 2012). Moreover, scant 

data exist that demonstrate associations between GDM and adverse delivery outcomes in 

the absence of overweight or obesity (Catalano et al., 2012). 

Blomberg, (2011b) assessed the effects of lower GWG and weight loss during pregnancy 

on fetal growth. Compared with the limited GWG of 5 to 9 kg, women with class I obesity 

who lost weight had a higher risk of SGA, while a gain of 0.1 to 4.9 kg was not related to 

increased risk of SGA, LGA, and macrosomia. Bodnar et al, (2010) took the 2009 IOM 

recommendations as reference and found that a GWG of 2.2 kg to less than 5 kg for class 

III obese women was associated with a probability of less than 10% LGA and SGA births. 

Hinkle et al., (2010); Thangaratinam, et al., (2012) evaluated the risk for SGA, LGA, and 

macrosomia and suggested that a GWG below the 2009 IOM guidelines could be 

associated with more adequate birth weight.  

Obese women who lost weight during pregnancy had a lower absolute risk of the LGA, 

but higher absolute risk of SGA (Kiel., et al., 2007). For obese women, the proportion of 

SGA can increase with every 1 kg weight loss during pregnancy (Park et al., 2011). 

Adequate ranges of GWG associated with minimal risks of LGA and SGA can differ 

across pre-pregnancy BMI groups in this high-risk population. 

A pilot study evaluated GWG retrospectively in patients with obesity and type 2 diabetes 

mellitus in relation to fetal growth and perinatal morbidity (Asbjörnsdóttir, et al., 2013). 

Patients with the GWG below 5 kg (mean, 3.7 kg) had lower rates of the LGA, preterm 

birth, and perinatal morbidity compared with those with an average GWG of 12 kg, after 

adjusting for pre-pregnancy BMI. Catalano et al., (2014) suggested that weight loss or 
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even a gain of less than 5 kg in overweight or obese women were associated with 

increased rates of SGA, with a negative effect on anthropometric birth measures. 

However, results were not stratified according to obesity class. Data from a systematic 

review showed no consensus about the increased risk of SGA along with the different 

classes of obesity, and a decreased risk of LGA in obese women with a lower GWG 

(Catalano, 2007).  It should be noted that analyses were performed with a very small 

number of studies.  

Preterm birth, fetal distress, Apgar score, shoulder dystocia, congenital anomalies, and 

childhood obesity have not yet been fully evaluated or were not evaluated at all regarding 

the 2009 IOM recommendations. The following is a review of literature on these newborn 

outcomes;   

2.3.1. Preterm Birth 

Pre-term birth, defined as before 37 weeks completed gestation, is a critical indicator of 

fetal maturity and is directly associated with the risk of mortality and morbidity according 

to the grade of prematurity (Rasmussen and Yaktine, 2009). In obese women, an 

association of lower GWG with preterm birth remains uncertain. A longitudinal cohort 

study in Massachusetts, Project Viva, investigated the rate of GWG associated with the 

lowest combined risk of five short- and long-term maternal and child health outcomes 

(preterm birth, maternal postpartum weight retention, SGA, LGA, and child obesity at age 

3 years) for 2,012 mother–child pairs recruited between 1999 and 2002 (Oken, et al., 

2009) The lowest predicted outcome prevalence occurred with a 0.19 kg/wk loss for 

pregnant women with a pre-pregnancy BMI ≥ 30.0 kg/m
2
.  
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2.3.2. Fetal Distress 

Fetal distress was evaluated in a few studies of classes I to III obese women with low 

GWG or weight loss. It seems reasonably safe for obese women to gain a minimal weight 

with no increased risk for most maternal and fetal adverse outcomes (Bodnar et al., 2010)  

2.3.3. Apgar Score  

A low Apgar score, defined as less than 7 at 5 minutes, was evaluated in only two 

observational studies (Bodnar et al., 2010; Kominiarek, et al., 2013). Newborns of classes 

I to III obese women with low GWG (0–5 kg) did not markedly differ from newborns of 

obese women who gained weight according to the 2009 IOM recommendations. 

2.3.4. Congenital Anomalies 

 Maternal obesity appears to be associated with a small but independent increased risk for 

fetal malformations including neural tube defects (NTD), cardiac anomalies, orofacial 

clefts, hydrocephaly, limb reduction anomalies as well as stillbirth and macrosomia 

(Stothard, et al., 2009).
 
Mechanisms linking congenital malformations to maternal obesity 

are not known, but they could be related to an altered intrauterine nutritional milieu as 

well as to hyperinsulinemia (Weintraub, et al., 2008). Unfortunately, prenatal screening of 

malformations is significantly limited because maternal obesity can lessen the ultrasound 

detection rate of fetal anomalies by at least 20% compared with women with a normal 

BMI (Best et al., 2012).  

Several observational studies have described an association between GWG above the 2009 

IOM recommendations and greater adiposity in the offspring (Kaar et al., 2014). Results 

suggest that a low GWG in obese women could attenuate childhood adiposity-related 

outcomes of the offspring. The effect of maternal pre-pregnancy BMI on several 

childhood outcomes was attenuated in the offspring of mothers with adequate versus 
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excessive GWG. A suboptimal GWG conveys no benefit or risk on children's overweight 

and abdominal adiposity as described in a retrospective cohort study in Germany that 

investigated the interrelationship between inadequate or excessive GWG, according to 

maternal pre-pregnancy BMI (Ensenauer, et al., 2013). 

While literature reviewed elucidates the common and rare adverse delivery outcomes 

associated with GDM, obesity and overweight conditions, it does not shed light on 

comparison between the magnitude of newborn adverse delivery outcomes associated with 

GDM and GWG together on one hand and GWG only on the other hand in women who 

vary on the basis of age, parity and BMI in Kenya. In view of the highlighted knowledge 

gap, this study will seek to interrogate the newborn outcomes that are associated with 

GDM together with GWG on one hand  and GWG on the other hand in Kenyan women 

who vary on the basis of age, parity and BMI.       

 

2.4 Influence of Pregnancy Weight Gain and Gestational Diabetes Mellitus on 

Cesarean Section and Mal-presentation  

Studies have been carried out to determine the influence of GDM and GWG on maternal 

delivery outcomes. Most of such studies have been carried out in women who are either 

overweight or obese because it is largely in these BMIs that GWG causes adverse delivery 

outcomes as elucidated in the following studies reviewed. 

In a study by Gante et al., (2015) on the impact of gestational weight gain on obstetric and 

neonatal outcomes in obese diabetic women, it was found that in the obese women with 

GDM, the cesarean rate was significantly higher than in total women of the National 

Registry of GDM, including all BMI’s categories. Moreover, in obese women with GDM, 

when comparing with adequate GWG, the rates of cesarean section were significantly 
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lower in the group with GWG below IOM limits and even lower in the sub-group with 

gestational weight loss.  

A similar study investigating the joint and independent effects of GWG and pre-pregnancy 

BMI on pregnancy outcomes in a population of Chinese Han women and their adherence 

to the 2009 IOM GWG guidelines, established that women with excessive GWG had 

increased likelihood of post-partum haemorrhage and cesarean section (Li et al., 2015). 

This means that cesarean section is associated with both the effects of excessive GWG in 

obesity as well as excessive GWG in both obesity and GDM. 

In a study of more than 150,000 Swedish women, weight retention of 3 kg after the first 

pregnancy significantly increased the risk of LGA birth, pre-eclampsia, GDM, 

hypertension, and caesarean delivery in subsequent pregnancies (Villamor and 

Cnattingius, 2006). However, GWG alone has not been found to be directly associated 

with an increased risk of GDM but pre-pregnancy BMI is more strongly associated with 

GDM risk (Nelson et al., (2010). Nelson’s study noted that the most consistent negative 

outcome of excessive GWG is post-delivery weight retention. 

 

Moehlecke, et al., (2016) carried out a review to evaluate the evidence on key maternal 

and fetal complications related to low weight gain during pregnancy in obese and 

overweight patients. The review established the following under various maternal 

outcomes; 

2.4.1. Pre-eclampsia 

 There is a twofold risk of preeclampsia in overweight women and threefold in obese 

pregnant women (Catalano, 2007), showing a gradient proportional to the increase in 

BMI. Blomberg (2011a) evaluated the effect of weight loss or insufficient GWG in more 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Moehlecke%20M%5Bauth%5D
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than 46,000 Swedish pregnancies stratified for different obesity classes. In this population-

based cohort study, class III obese women who gained up to 4.9 kg during pregnancy had 

a lower risk of preeclampsia with unaffected risk of low Apgar score, SGA, and LGA, or 

fetal distress compared with same class obese women gaining weight within the 2009 

IOM recommendations. However, there was a twofold increased risk of SGA among class 

III obese women who lost weight.  

2.4.2. Postpartum Hemorrhage 

 A retrospective cohort study from the Consortium on Safe Labor, including 20,950 obese 

American women with a singleton term live birth, described maternal and neonatal 

outcomes according to weight change and BMI class (Kominiarek et al., 2013). Low 

GWG (0–4.9 kg) or even weight loss were associated with a non-significant decrease in 

postpartum hemorrhage rates for women with class I to III obesity. Blomberg reported a 

significant increase in postpartum hemorrhage attributable to uterine atony at rates 

proportional to obesity class (Blomberg, 2011a; Blomberg, 2011b). 

2.4.3. Cesarean Birth and Operative Vaginal Delivery 

: Potential confounding factors to be considered when evaluating rates of cesarean birth 

associated with excess GWG are the route of previous delivery in multiparous women and 

the presence of comorbidities such as preeclampsia and GDM which most of the studies 

do not adjust as covariates (Rasmussen and Yaktine, 2009).   

A prospective population-based Norwegian study showed a linear increased risk of 

cesarean birth, according to pre-pregnancy BMI after adjustments for parity (Morken, et 

al., 2013). Based on a retrospective, observational database from the Consortium on Safe 

Labor acquired from 12 institutions across 9 ACOG districts, the authors evaluated the 

probability of cesarean birth and operative vaginal delivery (forceps or vacuum) for each 
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weight change category using the 2009 IOM recommendations (Kominiarek, et al., 2013). 

The predicted probability of cesarean birth increased linearly as weight increased for all 

obesity classes, whereas operative vaginal delivery did not vary significantly with weight 

change. When stratified by parity, multiparous class III obese women with low GWG 

(range, 0–4.9 kg) had a 33% reduced risk of cesarean birth, whereas no effect for 

multiparous class I and class II obese women was observed. Blomberg, (2011a) showed 

that classes I to III obese women who lost weight during pregnancy had a lower risk 

(range, 24–34%) of cesarean birth. 

2.4.4. Postpartum Weight Retention 

 Studies described weight retention between 0.4 and 3.8 kg after pregnancy, with different 

lengths of follow-up, extended up to 156 months after delivery (Linné, et al., 2002; Linné, 

et al., 2004) and further, establishing that GWG was a most important predictor for 

postpartum weight retention. A meta-analysis of nine observational studies classified 

women, according to the 2009 IOM criteria and found that, compared with women with 

adequate GWG, those with a lower GWG had significantly less postpartum weight 

retention, an average of –2.99 kg at short and medium interval follow-up (Nehring, et al, 

2011).  Another meta-analysis suggested that women who exceeded GWG have a long-

term trend of greater postpartum weight retention with an increased risk of overweight or 

obesity at 21 years of follow-up (Mannan, et al., 2013). Nevertheless, the contribution of 

socioeconomic factors, cultural practices, lifestyle changes, breastfeeding, and other 

related behaviors for postpartum weight retention must be elucidated. 

In Sub-Sahara Africa, very few studies have been carried out on GDM and GWG. Hall et 

al., (2011) carried out systematic review to provide a comprehensive and up-to-date 

epidemiological trends and public health implications of diabetes in Sub-Saharan Africa. 
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His literature review identified two studies carried out on the prevalence of GDM in Sub-

Saharan Africa, one in Ethiopia by Seyoum et al., (1999) and another in South Africa by 

Mamabolo et al., (2007). Three other studies, published before 1999, were also identified. 

These included one on high risk pregnancies in urban and rural communities in central 

parts of Ethiopia by Hailu and Kebede (1994), another one by Swai et al., (1991) on oral 

glucose tolerance during pregnancy in rural Tanzania and the last one on incidence of 

gestational diabetes in Northdale hospital, Pietermaritzburg, South Africa by Ranchod et 

al., (1991). The range of prevalence recorded in these five studies is considerable, 

spanning from 0% among pregnant women in Tanzania to 9% in Ethiopia. These studies 

did not, however, look at the correlation between GDM and maternal outcomes including 

cesarean section, miscarriage and mal-presentation in women disaggregated on the basis 

of BMI, parity and age. 

In East African region, literature on GDM and GWG is generally scanty.  Zeck and 

McIntyre (2008) noted that although the majority of all deliveries worldwide take place in 

the so-called developing world, little was known about the prevalence of diabetes in 

pregnancy in rural areas of East Africa.  In Kenya, for instance, there is scanty published 

literature on various epidemiological aspects of different types of diabetes. Such aspects 

include the most common maternal non-modifiable risk factors for types 1 and 2 diabetes 

and GDM. Anecdotal evidence from health care services suggests that the incidence of 

diabetes is on the increase. The best estimate of diabetes prevalence in Kenya is from an 

opportunity sample of an urban and rural population that reported a non-age adjusted 

prevalence of 4.2% (Christensen et al., 2009). Type 2 Diabetes Mellitus (T2DM) was 

found to be the most prevalent variant and Kenyans are developing it younger than 

individuals in developed countries. Previous studies have predicted that the prevalence of 

diabetes in Kenya will rise to 4.5% by 2025 if the trend is not checked (Mcferran, 2008).  
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The national prevalence rate of GDM and the female population groups based on parity, 

age, BMI and even ethnicity that are more at risk, are unknown in Kenya. However, GDM 

screening at Kenyatta National Hospital’s antenatal care unit estimated the prevalence at 

11.6% (Nyakundi, 2012). Nyakundi’s study did not, however, investigate the relationship 

between GDM and maternal delivery outcomes. 

The studies reviewed investigated the influence of pregnancy weight gain and gestational 

diabetes mellitus on maternal delivery outcomes namely; cesarean section, miscarriage 

and mal-presentation, but do not interrogate the delivery outcomes in Kenyan women 

when categorized on the basis of parity and age and even ethnicity. This is what this study 

seeks to investigate. 
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Figure 2.1:  Linkages among independent, intermediate, intervening and dependent 

variables of the study 
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BMI: The target BMI are: Underweight (<18.5kg/m
2
 ): Normal (18.5-24.9kg/m

2
): 

Overweight (25-29.9 kg/m
2
 ): Obese (> 30kgs) 

Parity: The study targets:  Nulliparous (not given birth/been pregnant before), 

primiparous (has had one birth/pregnancy before) and multiparous (has had two or more 

births/pregnancies before). 

Associations from the conceptual framework that correspond to the study objectives 

i. Association between various non-modifiable GDM risk factors (advanced maternal 

age, previous macrosomia births, previous unexplained pre-term births, maternal 

history of gestational diabetes and family history of diabetes ) and GWG 

ii. Association between GWG and development of GDM 

iii. Association between GDM and adverse delivery outcomes 

iv. Association between GWG and adverse delivery outcomes 
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Table 2.1: Operationalization of the study variables 

Variable Operational Indicators Measurement 

Scale 

Section of data 

collection tool 

Independent Variable 

Non-Modifiable 

Risk Factors for 

GDM 

-Previous macrosomia birth(s) 

-Previous unexplained  pre-term birth 

- History of maternal gestational diabetes 

-History of diabetes in maternal family 

 

Nominal Section A 

Intervening Variables 

Diet -Types of foods eaten in each meal 

-Quantity of types of foods eaten in each 

meal 

Nominal Section C 

Healthcare -Whether  participant sought medical 

attention as expected during pregnancy 

-Whether participant received medical 

attention 

Nominal Section C 

Physical exercise -Physical exercise that was carried out as 

advised by the doctor 

Nominal Section C 

Intermediate Variables 

Gestational Weight 

Gain (GWG) 

-Total GWG 

-Trimester- 

based GWG 

Nominal Section C 

Gestational 

Diabetes Mellitus 

-Presence or absence of  GDM 

-Trimester of GDM 

Nominal Section B 

Dependent variables 

Delivery outcomes 

relating to newborn 

-Macrosomia 

-Pre-term birth 

Nominal Section D 

Delivery outcomes 

relating to the 

mother 

-Caesarean section 

-Mal-presentation 

Nominal Section D 
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CHAPTER THREE:  METHODOLOGY 

3.1 Research Site 

This study will be carried out at Mama Lucy Kibaki Hospital in Nairobi County.  The 

Hospital is located in Umoja sub-locality of  Nairobi County, Kenya. It is located along 

Spine Road close to the junction of Kangundo Road and Spine Road. The coordinates of 

the hospital are 36
o
53`53.83``E, 1

o
16`19.21``S.  

Although Mama Lucy Kibaki Hospital was designed to offer health services to more than 

one (1) million people in Eastland part of Nairobi County, it has expanded health services 

to serve Kenyans from all over.. Eastland estates include Umoja, Buruburu, Kayole, Saika, 

Obama, Njiru, Dandora, Kariobangi, Jericho, Makadara, Greenfield, Savana and Donholm 

among others. The hospital serves about 300 patients and 500 children in a day. Its 

maternity wing reportedly handles an average of 30 deliveries in a day, 15 of which are 

through  Caesarian Section. The hospital has labor ward with capacity of 35 beds.  

Eastland is a low and middle income area and therefore, has women from these socio-

economic backgrounds and further, who vary on the basis of ethnicity, parity, BMI and 

age,  seeking health services at Mama Lucy Kibaki Hospital.  

The selection of Nairobi City County as the study area is premised on the data from 

KDHS 2008/09 which indicate that 41% of women in Nairobi city are either obese or 

overweight. This is higher than the national prevalence estimated at 25% among the 15-49 

age bracket of women.  This means that the 41% of women are more susceptible to GDM 

and in turn, child-birth leads to increase in the pool of non-modifiable risk factors for 

GDM in Nairobi.  

The choice of public health facility in Nairobi is meant to take care of women from across 

socio-economic spectrum seeking maternity services including antenatal care, screening 

for diabetes in pregnancy, and delivery. Pumwani Maternity Hospital did not qualify for 
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the study because of its inability to screen for diabetes in pregnancy. Instead, it referred 

such cases to Kenyatta National Hospital. On its part, Kenyatta National Hospital 

recommended either Mama Lucy Kibaki Hospital or Mbagathi Hospitals as its constituent 

facilities targeting clients from a broad spectrum of socio-economic background. Both are 

level five (5) County referral health facilities developed to ease pressure on Pumwani 

Maternity and Kenyatta National Hospitals. This is particularly so with respect to free 

maternity service programme that has resulted in huge increase in women delivering at 

health facilities since 2013 when it was launched by the Government of Kenya. Mama 

Lucy Kibaki Hospital was selected for its comparatively higher deliveries per day 

estimated at thirty (30) compared to about 15 deliveries for Mbagathi Hospital. The 

greater number of deliveries reflect availability of bigger population of expectant women 

being served at Mama Lucy Kibaki Hospital from which a comparatively larger sample 

size would be drawn thus minimizing sampling error 

 

3.2 Target Population 

This study targets expectant women with non-modifiable risk factors for development of 

GDM and seeking antenatal care at Mama Lucy Kibaki  District Hospital. The total 

number of these women at the health facility is 4488.   

3.3 Study Design  

This will be a prospective cohort study. It will involve recruitment of one set of pregnant 

women with non-modifiable risk factors for GDM and another set of matching 

(comparison group) pregnant women without non-modifiable risk factors for GDM in 

their fifth month (second trimester) of pregnancy.  
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3.4 Description of Study Process 

3.4.1 Recruitment and Allocation of Study Cohorts/groups to Research Assistants 

Six (6) research assistants (R.A) will be recruited to carry out data collection. Each 

research assistant will handle two (2) groups/cohorts as illustrated in Figure 1 below. The 

research assistants will be trained by the researcher/student on their roles and the 

coordination of the exercise. The groups/cohorts and research assistants in the Figure 1 

below are numbered in order in which they will be recruited.  

Table 3.1: Research Assistants and The Groups/cohorts they will Handle 

Position of 

research 

assistant 

R.A 1 R.A 2 R.A 3 R.A 4 R.A 5 R.A 6 

Groups/cohorts 

to handle 

1 and 2 3 and 4 5 and 6 7 and 8 9 and 10 11 and 12 

 

 

The research assistants will recruit the first cohort/group of study participants and its 

corresponding comparison group in the 5
th 

gestational week. This will be the first project 

month.  In the second month, the research assistants will follow up on the first cohorts as 

they recruit the second group. In the third month, the research assistants will follow up on 

the cohorts to collect data.  

Each group will be given a code by which to distinguish it from others. The code will be 

written on all the tools administered to study participants in the given group. The research 

assistant will keep ANC visit schedule of members of each groups under them. In 

addition, the research assistants will keep mobile phone numbers of each of their group 

members and their residential areas/physical address. They will use these numbers to 

follow up on their group members. The research assistants will meet the study participants 

to collect the data during ANC visits. Data collected by the research assistants on monthly 
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basis will be handed over to the researcher for collating and analysis. The researcher will 

coordinate the overall data collection process. 

3.4.2 Recruitment and Follow-up on Study Participants 

The recruitment and follow-up process will take place in three phases. Recruitment of 

participants  will take place in the 5
th 

gestational month during the first phase called the 

recruitment  phase. The recruitment phase has six stages. The follow-up component will 

involve two phases namely pregnancy monitoring and delivery phases.  

The first stage of the recruitment phase will involve reviewing ANC records of pregnant 

women who enroll in the first project month to identify records with one or more non-

modifiable risk factors as independent variables. The target non-modifiable risk factors 

are; previous macrosomia births, previous unexplained pre-term birth, history of 

gestational diabetes and family history of diabetes. In the second stage, inclusion and 

exclusion criteria will be used to select the qualified records.  In the third stage, systematic 

sampling of the qualified records will be carried out to reach  sample size of fourteen (14) 

participants with non-modifiable risk factors. In the fourth stage, the cohort of 14 

participants will be disaggregated based on age-sets, parity and BMI. In the fifth stage, the 

stages 1-4 will be repeated but this time round to identify a similar cohort of study 

participants without non-modifiable risk factors for GDM. This set of study participants 

will serve as the comparison group. In stage six, the two cohorts of study participants who 

own the ANC records sampled will be informed about their selection to participate in the 

study during their ANC clinic day. During the recruitment stage, pre-pregnancy BMI of 

study participants will be calculated from their last weight taken before pregnancy.   

 

The second phase is the pregnancy monitoring phase. This is a follow-up component. 

During this phase, GWG of the cohorts of the two sets of study participants will be 
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monitored. Total gestational weight gain is the difference between the maternal weight 

measured within one week prior to delivery and the maternal weight recorded at the first 

visit to the ANC clinic. GWG is the first intermediate variable of the study. Specifically, 

total GWG and trimester-based GWG will be monitored. Similarly, during this phase in 

the 24
th

 -28
th

 gestation week of the study participants, random blood glucose screening test 

will be carried out to determine development of GDM, a second intermediate variable. It 

is expected that the GDM test will yield both positive and negative results. Both result 

cases will be followed till delivery time. During the second phase, diet, healthcare service 

provided and physical exercise by the study participants will also be monitored. These 

three are the intervening variables in the GWG, development of GDM as well as delivery 

outcomes. 

The third phase is the delivery phase. During the delivery phase, the delivery outcomes as 

the dependent variables in the newborn and the mother will be monitored in the two study 

groups. There are two levels of delivery outcomes that will be monitored and measured, 

the newborn and maternal outcomes.  The newborn outcomes to be monitored are the 

number of macrosomia and pre-term cases. The maternal outcomes to be measured are the 

number of caesarean section and mal-presentation births. The algorithm in Figure 3.1 

below illustrates how the  two sets of study participants will be recruited and followed 

through the pregnancy period till delivery time. 

 

Delivery outcomes are influenced by age of women, parity, BMI, trimester of pregnancy, 

as well as whether or not skilled personnel provide delivery services within health 

facilities. Others are the following socio-economic factors; levels of education of the 

woman and her partner, affordability of health insurance and access to transport to the 

health facility. The researcher will work with women who will attend antenatal care and 
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deliver at the study health facility. Data collection will take place at the facility level. This 

will control the possible impact of the reported socio-economic factors on delivery 

outcomes. The influence of age of women, parity, BMI and trimester of pregnancy will be 

controlled through matching these factors between the two study groups thus eliminating 

their possible confounding effect. Moreover, the fact that all women in the two study 

groups will be delivered by skilled personnel providing services within the health facility 

controls this factor for its possible confounding effect.  
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Figure 3.1: Summary of  study process 

3.5 Sample Size Determination 

The antenatal care records indicate that in a year (12 months), 156 pregnant women with 

non-modifiable risk factors for GDM in a population of 4488 pregnant women enroll for 

ANC services  at Mama Lucy Hospital.  

Fisher et al.,1998  formula, will be applied to determine the sample size of expectant 

mothers with risk factors for GDM to be recruited into the project 

Systematic sampling of women who meet inclusion criteria 

Identification of women with non-modifiable risk factors for GDM 

and those without from monthly ANC records at the health facility 

based on inclusion and exclusion criteria 

Monitor GWG and intervening variables 

Conduct random blood sugar test 

Diabetic Non-diabetic 

Follow participants 

during ANC/pregnancy  

 

Follow participants at 

delivery time 

 

Follow participants 

during ANC/pregnancy 

 

Follow participants at 

delivery time 

 
Record the  delivery outcomes 
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The population of  pregnant women with risk factors for GDM at Mama Lucy Kibaki 

Hospital is 156. Since this is less than 10,000,  the following Fisher et al.,1998 formula 

will be applied; 

nf= n___ 

   1+n/N 
 

nf  = the desired sample size. 

N= the population of  pregnant women in a year at Mama Lucy Kibaki Hospital 

n=  the population of pregnant women with risk factors for GDM in one year 

n= 156 

   1+156/4488
 

 

n= 151 

 

The additional 16 (10%) of  the sample size (nf = 151) women will take care of non-

respondents/drop-outs during data collection. This translates to a sample size of 167 

pregnant women with non-modifiable risk factors for GDM. 

NB/. Non-modifiable risk factors for GDM and absence of them are part of the inclusion 

criteria of the affected group and comparison group of the study participants respectively. 

The pregnant women will be recruited on a rolling basis. Fourteen (14) women with non-

modifiable risk factors for GDM will be recruited per month for a period of 12 months 

ear-marked for data collection.  An equal number (167) of pregnant women will be 

selected from among pregnant women without risk factors for GDM to serve as a 

comparison  group. This means that  fourteen (14) study participants for comparison 

group will be recruited per month. Hence, a total of twenty eight (28) study participants 

will be enrolled  per month.   In total, therefore, the study will recruit 334 pregnant 

women. Age, BMI and parity among the target women are the confounding factors. They 

will be matched between the two study groups through clusters and sub-clusters to 
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eliminate their confounding effect. The following is the breakdown of the sample size 

among study participants who vary on the basis of age, BMI and parity for purposes of 

comparison. age-set, BMI and parity shall serve as clusters of the study participants . Each 

of these clusters will have cluster sample sizes. Each cluster will have sub-clusters with 

corresponding sub-cluster sample sizes. 

Table 3.2: Cluster and Sub-cluster Sample Sizes 

                                                           Clusters 

Age-set (years) Body Mass Index (BMI)              Parity 

Sub-cluster Sub-cluster 

sample sizes 

Sub-cluster Sub-cluster 

sample sizes 

Sub-cluster Sub-cluster 

sample sizes 

18 - 24    18 Underweight 14 Nulliparous 18 

25 - 34    19 Normal 14 Primiparous 19 

35-49    19 Overweight 14 Multiparous 19 

  Obese 14   

cluster 

sample 

56 cluster 

sample 

56 cluster 

sample 

56 

 

Table 3.3: Distribution of cluster and sub-cluster study participants who will be 

recruited into each arm of the study on monthly basis. 

 

                                                           Clusters 

Age-set (years) Body Mass Index (BMI)              Parity 

Sub-cluster Sub-cluster 

number 

Sub-cluster Sub-cluster 

number 

Sub-cluster Sub-cluster 

number 

18 - 24    2 Underweight 1 Nulliparous 2 

25 - 34    2 Normal 1 Primiparous 2 

35-49    2 Overweight 1 Multiparous 2 

  Obese 1   

cluster total 6 cluster total 4 cluster total 6 
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3.6 Sampling Procedures 

For each arm of the study participants with a sample size of 167, three clusters will be 

formed. These are age-set, BMI and parity clusters. Each of these clusters will have equal 

cluster sample size of 56 study participants. Each cluster is further broken down to sub-

clusters with corresponding sub-cluster sample sizes. Sampling of study participants will 

take place at sub-cluster level. Systematic sampling technique will be carried out at this 

level to identify the respondents to reach sub-cluster sample sizes. 

3.6.1 Inclusion Criteria for Women with Non-modifiable Risks for GDM 

i. Expectant mothers with one or more non-modifiable risk factors for GDM 

ii. Underweight, normal weight, overweight and obese  women 

iii. Expectant mothers who consent to take part in the study 

iv. Nulliparous, primiparous and multiparous women 

v. Expectant mothers who are willing to deliver at the study health facility 

vi. Expectant mothers who are 18-49 years of age  

vii. Kenyan citizens 

viii. Singleton pregnancy 

3.6.2 Exclusion Criteria for Women with Non-modifiable Risks of GDM and 

Members of Comparison Group 

i. Expectant women with pre-existing diabetes mellitus (type 1 or type 2) 

ii. Women with chronic illnesses or medication that may influence glucose 

metabolism 

3.7 Description of Research Instruments 

(i). Document content review guide: This guide shall be used to extract relevant 

information from the ANC, medical and delivery records of study participants.  
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 (iii) Questionnaire:  this tool will be used to collect both quantitative and qualitative data 

from the study participants on management of GDM and the intervening variables. The 

said intervening variables are the diets of study participants and the healthcare service 

provided and physical exercises by the study participants.  

(iv) In-depth interview protocol: This will be an in-depth interview tool to collect data 

from the health service providers of study participants.  

3.8 Validity and Reliability of Research Tools 

3.8.1 Validity 

This refers to the extent to which a research tool measures what it is intended to measure. 

Content and construct validity will be maximized in the study. Maximizing content 

validity will entail addressing sampling validity. In sampling validity, the researcher will 

ensure that the instrument adequately samples the content population of the property to be 

measured. This will be achieved through the researcher and his supervisors analyzing the 

content population on non-modifiable risk factors, GWG, GDM, delivery outcomes to 

determine if the instruments adequately samples pertinent issues on the subject content. 

Similarly, in construct validity, the researcher and his supervisors will interrogate the 

extent to which the research tools predict meaningful traits in the variables under 

investigation. 

3.8.2 Reliability 

Refers to the extent to which a research instrument yields measures that are consistent 

each time it is administered to the same individuals if the circumstances have not changed. 

A test-retest method will be used to enhance the reliability of the tool. This method 

involves a research instrument being administered to the same group of respondents at two 

different times and the correlation between the two sets of scores computed. This will be 
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done during the pretest of the research tools on study participants at Mama Lucy Kibaki 

Hospital. Cronbach Apha coefficient (Cronbach, 1951) will be used to assess the 

acceptable level of internal consistency. The Apha value of not less than 0.7 will be 

acceptable for the internal consistency of the items.  

The test-retest method will be reinforced by another methods; the split-half method which 

will involve splitting the research items  into two; even numbered and odd-numbered 

items. The two sets are scored separately and then correlated to obtain an estimate of 

reliability during the pretest process.   

3.9 Data Collection Methods 

Data collection will take place in three-fold;  

(i) Document Content Analysis: Document content analysis guide will be used to extract 

data from antenatal care (ANC) records during recruitment phase,  pregnancy monitoring 

phase and shortly after delivery: The document content analysis will be used at the point 

of  recruitment of study participants to identify from ANC records the specific non-

modifiable risk factors that study participants (non-comparison group) have and to extract 

pre-pregnancy BMI. Similarly, document content analysis method will be used on 

monthly basis to extract information on gestational weight gain of both groups of the 

study participants. It will also be used to extract information from the study participants’ 

GDM screening records. The document analysis method will also be used to extract data 

from clinical records on the monthly management of GDM and pregnancy. Lastly, this 

method will be used to extract data on delivery outcomes from the delivery records of the 

study participants. 

 (ii) Administration of questionnaire: Pre-tested questionnaires (structured and 

unstructured) will be administered  to the study participants. The questionnaires will focus 

on the management of GDM during pregnancy. This method will also explore monthly 
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diets of study participants, healthcare services provided to study participants and the 

physical exercise they engaged in during the pregnancy period.  

(iii) Interviews of key informants: key informants namely the ANC service 

provider/nurse and the hospitals’ obstetrician/gynecologist will be interviewed on the 

nature of services provided to the study participants during pregnancy,  at delivery time 

and shortly after delivery. They will also be interviewed on delivery outcomes resulting 

from GDM and GWG in study participants. Similarly, a diabetes specialist (dialectologist) 

and a diabetes nutritionist will be interviewed on the  management of diabetes in 

pregnancy. 

3.10 Data Analysis 

Data analysis will be organized into two levels; descriptive and inferential/statistical 

analysis. In each level, there will be matching of data being analyzed on the basis of age, 

BMI and parity within and across the two groups to eliminate the confounding effect of 

these factors.  

Descriptive analysis for objectives 1 and 2 will involve classifying weight gain into three 

according to IOM’s criteria of; weight gain within recommended range; weight gain 

below recommended range; and weight gain in excess of recommended range for various 

pre-pregnancy BMIs. The frequency of cases with various levels of weight gain at 

different pre-pregnancy BMIs will be presented against associated non-modifiable risk 

factors and disaggregated on the basis of matched parity and age factors. 

Descriptive analysis for objectives 3 and 4 will involve presenting frequencies of cases of 

newborn outcomes (macrosomia and pre-term births) against the frequencies of 

intermediate variables (excessive gestational weight gain and GDM)  that influenced those 

outcomes. Similarly, the frequencies of cases of maternal outcomes (cesarean section and 
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mal-presentation) will be presented against the intermediate variables (excessive 

gestational weight gain and GDM) that influenced them. The results will be disaggregated 

on the basis of  matched parity, age and BMI factors  

Inferential Analysis will involve application of logistic regression analysis. Logistic 

regression analysis will be employed in determining the Odds Ratio (OR). In statistics,  

the OR is one of the ways to quantify how strongly the presence or absence of property A 

is associated with the presence or absence of property B in a given population.. If each 

individual in a population either has or does not have a property "A", (e.g. type 2 diabetes 

mellitus ) and also either does or does not have a property "B" (e.g. obesity) where both 

properties are appropriately defined, then a ratio can be formed which quantitatively 

describes the association between the presence/absence of "A" ( type 2 diabetes mellitus) 

and the presence/absence of "B" ( obesity for individuals in the population. 

 The OR represents the odds that an outcome will occur given a particular exposure, 

compared to the odds of the outcome occurring in the absence of that exposure in a given 

population. In addition to the OR, the Confidence Interval and the P values of the 

regression analysis will be determined. 

Objective 1 

 (i) The odds that the excessive gestational weight gain will occur given the presence of 

the risk factor of maternal history of GDM compared to the odds of the excessive 

gestational weight gain occurring in the absence of that particular risk factor in a 

population. 

(ii) The odds that excessive gestational weight gain will occur given the presence of the 

risk factor of maternal history of any diabetes compared to the odds of the excessive 
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gestational weight gain occurring in the absence of that particular risk factor in a 

population. 

Objective 2 

 (i) The odds that excessive gestational weight gain will occur given the presence of the 

risk factor of maternal history of macrosomia births compared to the odds of the excessive 

gestational weight gain occurring in the absence of that particular  risk factor in a 

population. 

(iv) The odds that excessive gestational weight gain will occur given the presence of the 

risk factor of maternal history of unexplained pre-term births compared to the odds of the 

excessive gestational weight gain occurring in the absence of that particular  risk factor in 

a population. 

 

Objective 3 

For objective 3,  the OR will be used to determine the following; 

(i) The odds that macrosomia births will occur given the co-presence of excessive 

pregnancy weight gain and gestational diabetes mellitus compared to the odds of the 

macrosomia births occurring in the absence of both excessive pregnancy weight gain and 

gestational diabetes mellitus.  

(ii) The odds that macrosomia births will occur given the presence of excessive pregnancy 

weight gain compared to the odds of the macrosomia births occurring in the absence of 

excessive pregnancy weight gain.  

(iii) The odds that pre-term births will occur given the co-presence of excessive pregnancy 

weight gain and GDM compared to the odds of the pre-term births occurring in the 
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absence of both excessive pregnancy weight gain and GDM . In addition to the OR, the 

Confidence Interval and the P values of the regression analysis will be determined. 

(iv) The odds that pre-term births will occur given the presence of excessive pregnancy 

weight gain compared to the odds of the pre-term births occurring in the absence of 

excessive pregnancy weight gain.  

Objective 4 

For objective 4, OR will used to determine the following; 

(i) The odds that the cesarean section births will occur given the presence of excessive 

weight gain compared to the odds of the cesarean section births occurring in the absence 

of excessive weight gain.  

(ii) The odds that the cesarean section births will occur given the co-presence of excessive 

weight gain and GDM, compared to the odds of the cesarean section births occurring in 

the absence of both excessive weight gain and GDM. 

(iii) The odds that the mal-presentation births will occur given the presence of excessive 

weight gain, compared to the odds of the mal-presentation births occurring in the absence 

of excessive weight gain.  

(iv) The odds that the mal-presentation births will occur given the co-presence of 

excessive weight gain and GDM, compared to the odds of the mal-presentation births 

births occurring in the absence of both excessive weight gain and GDM.  

 

3.11 Study Limitations 

Some public health facilities do not carry out selective screening for GDM among 

pregnant women as stipulated in the National Clinical Guidelines for Management of 

Diabetes Mellitus because of long distance to health facilities and inadequate screening 
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materials. The proximity of Mama Lucy Kibaki Hospital to its target clients helps in this 

matter. Moreover, in the event of inadequacy of screening materials, the researcher will 

buy them to supplement the available ones for his research project and carry out random 

blood sugar test. 

3.12  Ethical Considerations 

Before commencement of the study, research permit shall be sought from the National 

Council of Science & Technology. Mama Lucy Kibaki Ethical Review Committee will be 

approached to give ethical approval to this study. Further, written consent shall be sought 

from the mothers with GDM who will be recruited into the study.  

The study participants will be given study personal identification numbers/codes. These 

identification codes will appear on the data collection tools and the  research assistants 

will use these codes to identify the study participants. During the recruitment process each 

study participant will be given a personal identification card with that code. That is what 

the study participants  will be identified by throughout the study to observe 

confidentiality. 

The data collected will be entered into Statistical Package for Social Sciences (SPSS) in a 

computer with a password that is only known to the researcher. Copies of completed data 

collection tools will be stored securely under lock and key.  



46 
 

REFERENCES 

American Diabetic Association (2015). Classification and diagnosis of diabetes 

mellitus. Diabetes Care;38(Supplement 1):S8–S16. 

 

Amorim, M.M.R., Leite, D.F.B., Gadelha, T.G.N.,(2009): Risk factors for macrosomia in 

newborns of a school-maternity in northeast of Brazil. Rev Bras Ginecology and 

Obstetrics;31(5):241-8 

 

Andreto, L.M., Souza, A.I., Figueiroa, J.N., Cabral-Filho, J.E (2006): Factors associated 

with excessive gestational weight gain among patients in prenatal care at a public 

hospital in Recife, Pernambuco, Brazil Republic.  Public Health;22(11):2401 

 

Asbjörnsdóttir, B., Rasmussen, S.S., Kelstrup, L., Damm, P., Mathiesen, E.R., (2013): 

Impact of restricted maternal weight gain on fetal growth and perinatal morbidity 

in obese women with type 2 diabetes. Diabetes Care; 36(5):1102–1106. 

 

Athukorala, C., Rumbold, A.R., Willson, K.J., Crowther, C.A (2010): The risk of adverse 

pregnancy outcomes in women who are overweight or obese. BMC Pregnancy 

Childbirth. 10: 56-10. 

 

Berggren, E.K., Stuebe, A.M., Boggess, K.A., (2014): Excess Maternal Weight Gain and 

Large-for-Gestational Age Risk among Women with Gestational Diabetes. 

American Journal of Perinatology. 32(3):251-6 

 

Best, K.E., Tennant, P.W., Bell, R., Rankin, J., (2012): Impact of maternal body mass 

index on the antenatal detection of congenital anomalies. British Journal of 

Obstetrics and Gynecology; 119(12):1503–1511. 

 

Blomberg, M., (2011a): Maternal obesity and risk of postpartum hemorrhage. Obstetrics 

and Gynecology; 118 (3):561–568. 

 

Blomberg, M., (2011b):  Maternal and neonatal outcomes among obese women with 

weight gain below the new Institute of Medicine recommendations. Obstetrics 

and Gynecology; 117(5):1065–1070.  

 



47 
 

Bodnar, L.M., Siega-Riz, A.M., Simhan, H.N., Himes, K.P., Abrams, B., (2010): Severe 

obesity, gestational weight gain, and adverse birth outcomes. American Journal 

of Clinical Nutrition; 91(6):1642–1648. 

 

Bowers, K., Laughon, S.K., Klely, M., Brite,J., Chen,Z., Zang,C.,(2013): Gestational 

Diabetes, Pre-pregnancy obesity and pregnancy weight gain in relation to excess 

fetal growth: variations by race/ethnicity. Diabetologia. 125(13): 2881-5  

 

Carrington, ER,, Shuman, CR., Reardon HS (1957): Evaluation of the pre-diabetic state 

during pregnancy. Obsterics and Gynecology.  9 (6): 664-9 

 

Catalano, P.M., McIntyre, H.D., Cruickshank, J.K., (2012): HAPO Study Cooperative 

Research Group: The hyperglycemia and adverse pregnancy outcome study: 

associations of GDM and obesity with pregnancy outcomes. Diabetes Care; 

35:780–786 

 

Catalano, P.M., (2007): Increasing maternal obesity and weight gain during pregnancy: 

the obstetric problems of plentitude. Obstetrics and Gynecology; 110(4):743–

744. 

 

Catalano, P.M., Mele, L., Landon, M.B., (2014): Inadequate weight gain in overweight 

and obese pregnant women: what is the effect on fetal growth? American Journal 

of Obstetrics and Gynecology; 211(2):1370–1.37E9. 

 

Caulfield, L., Witter, F., Stolzfus, R., (1996): Determinants of gestational weight gain 

outside the recommended ranges among black and white women. Obstetrics and 

Gynecology; 87:760–6. 

 

Christensen, DI., Friss, H., Mwaniki. DL., Kilonzo, B., Tetens, I., Boit, MK., Omondi, B.,     

Kaduka, L., Borch-Johnsen, K., (2009): Prevalence of glucose intolerance and 

associated risk factors in rural and urban populations of different ethnic groups in 

Kenya. Diabetes Research Clinical Practice, 84(3):303-310. 

 

Costa, B.M.F., Maldi, P.C., Gil, M.F., Paulinelli, R.R (2006): Determinant factors of 

excessive weight gain in eutrophic pregnant women]. Femina;34(12):823-8 

 

Cronbach, L.J.(1951): Coefficient alpha and the internal structure of tests. Psychometrika. 

Vol 16 No. 8  

 

Dennedy MC, Avalos G, O’Reilly MW, O’Sullivan EP, Gaffney G, Dunne 

F. ATLANTIC-DIP (2012): raised maternal body mass index (BMI) adversely 

affects maternal and fetal outcomes in glucose-tolerant women according to 



48 
 

International Association of Diabetes and Pregnancy Study Groups (IADPSG) 

criteria. Journal of  Clinical Endocrinology and Metabolism ;97 :E608–E612 

 

Dodd, J.M., Grivell, R.M., Nguyen, A.M., Chan, A., Robinson, J.S (2011): Maternal and 

perinatal health outcomes by body mass index category. Australia and New 

Zealand Journal of Obstetrics and Gynecology; 51:136–140  

 

Ensenauer, R., Chmitorz, A., Riedel, C., (2013) Effects of suboptimal or excessive 

gestational weight gain on childhood overweight and abdominal adiposity: 

results from a retrospective cohort study. International Journal of Obesity; 

37(4):505–512. 

 

Fisher, A.A., Lang, J.E., Stoeckel, J.E., Townsend, J.W., (1998): Handbook for family 

Planning Operations Research Design. 2
nd

 Edition. Population Council, New 

York. 

 

Gante, I., Amaral, N., Dores, J., Almeida, M.C., (2015): Impact of gestational weight gain 

on obstetric and neonatal outcomes in obese diabetic women. BMC Pregnancy 

Childbirth; 15:249 

Gibson, K.S., Waters, T.P., Catalano, P.M (2012): Maternal weight gain in women who 

develop gestational diabetes mellitus. Obstetrics and Gynecology;119:560–565 

 

Gunatilake, R.P and Perlow, J.H (2011): Obesity and pregnancy: clinical management of 

the obese gravida. American Journal of  Obstetrics and Gynecology; 204:106–

119  

 

Hailu, A and Kebede, D., (1994): High-risk pregnancies in urban and rural communities in 

central part of Ethiopia. East African Medical Journal; 71(10):661-6. 

 

Hall, V., Reimar, W.T., Ole H., Nicolai Lohse., (2011): Diabetes in Sub-Sahara Africa 

1999-2011: Epidemiological and public Health Implications. A systematic 

review. BMC Public Health; 11:564 

 

HAPO Study Cooperative Research Group (2008): Hyperglycemia and adverse pregnancy 

outcomes. New England Journal of  Medicine; 358(19):1991–2002 

 

HAPO Study Cooperative Research Group (2010): Hormonal and metabolic factors 

associated with variations in insulin sensitivity in human pregnancy. Diabetes 

Care;33(2):356–360. 

 

Hedderson, M.M., Weiss, N.S., Sacks, D.A.,(2010). Pregnancy weight gain and risk of 

neonatal complications: macrosomia, hypoglycemia, and hyperbilirubinemia. 

Obstetrics and Gynecology; 108:1153–1161 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gante%20I%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amaral%20N%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dores%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Almeida%20MC%5Bauth%5D


49 
 

 

Herring, S.J., Oken, E., Rifas-Shiman, S.L., Rich-Edwards, J.W., Stuebe, A.M., Kleinman, 

K.P., et al., (2009): Weight gain in pregnancy and risk of maternal 

hyperglycemia. American Journal of Obstetrics and Gynecology;201:61.e1–7. 

 

Hickey, C., Cliver, S., Goldenberg, R., McNeal, S., Hoffman, H., (1995): Relationship of 

psychosocial status to low prenatal weight gain among non-obese black and 

white women delivering at term. Obstetrics and Gynecology; 86: 177–83. 

 

Hinkle, S.N., Sharma, A.J., Dietz, P.M., (2010): Gestational weight gain in obese mothers 

and associations with fetal growth. American Journal of Clinical Nutrition; 

92(3):644–651. 

 

Hunt, K.J., Alanis, M.C., Johnson, E.R., Mayorga, M.E., Korte, J.E (2012) Maternal Pre-

Pregnancy Weight and Gestational Weight Gain and Their Association with 

Birth weight with a Focus on Racial Differences. Maternal and Child Health 

Journal. 17(1):85-94 

 

Institute of Medicine and National Research Council Committee (2009): To Reexamine 

IOM Pregnancy Weight Guidelines, editor. Weight Gain During Pregnancy: 

Reexamining the Guidelines. Washington, DC: National Academies Press. 

 

International association of diabetes and pregnancy study groups (2010) Consensus panel 

on the Diagnosis and Classification of Hyperglycemia in Pregnancy. Diabetes 

Care ;33 (3):676–82. 

 

Jovanovic, L., and Pettitt, D.J., (2007): Treatment with insulin and its analogs in 

pregnancy complicated by Diabetes. Diabetes Care. 30:S220-S224 

 

Kaar, J.L., Crume, T., Brinton, J.T., Bischoff, K.J., McDuffie, R., Dabelea, D., (2014): 

Maternal obesity, gestational weight gain, and offspring adiposity: the exploring 

perinatal outcomes among children study. Journal of Pediatrics; 165 (3):509–

515. 

  

Kenya National Bureau of Statistics (KNBS) and ICF Macro (2010): Kenya Demographic 

and Health Survey 2008-09. Calverton, Maryland: KNBS and ICF Macro. 

 

Kiel, D.W., Dodson, E.A., Artal, R., Boehmer, T.K., Leet, T.L., (2007): Gestational 

weight gain and pregnancy outcomes in obese women: how much is enough? 

Obstetrics and Gynecology; 110(4):752–758. 

 

Kim, C., Newton, K.M., Knopp, R.H., (2002): gestational diabetes and the incidence of 

type 2 diabetes. Diabetes Care 25:1862–1868 

 



50 
 

Kim, S., England, L., Wilson, H., Bish, C., Satten, G., Dietz, P., (2010). Percentage of 

gestational diabetes mellitus attributable to overweight and obesity. American 

Journal of Public Health. ;100 (6):1047–1052. 

 

Kominiarek, M.A., Seligman, N.S., Dolin, C., (2013): Gestational weight gain and 

obesity: is 20 pounds too much? American Journal of Obstetrics and 

Gynecology; 209(3):2140–2.14E13. 

 

Leng, J., Li, W., Zhang, S., Liu, H., Wang, L., Liu, G., (2015): GDM Women’s Pre-

Pregnancy Overweight/Obesity and Gestational Weight Gain on Offspring 

Overweight Status. PLoS ONE 10(6): e0129536. 

 

Linné, Y., Barkeling, B., Rössner, S., (2002): Long-term weight development after 

pregnancy. Obesity Reviews; 3(2):75–83. 

 

Linné, Y., Dye, L., Barkeling, B., Rössner, S., (2004): Long-term weight development in 

women: a 15-year follow-up of the effects of pregnancy. Obesity Research & 

Clinical Practice.  12(7):1166–1178.  

 

Mamabolo, R.L., Albert, M., Levitt, N.S., Delemarre-van de Waal, H.A., Steyn, N.P., 

(2007): Prevalence of gestational diabetes mellitus and the effect of weight on 

measures of insulin secretion and insulin resistance in third-trimester pregnant 

rural women residing in the Central Region of Limpopo Province, South Africa. 

Diabetic Medicine, 24(3):233-9. 

 

Mannan, M., Doi, S.A., Mamun, A.A., (2013): Association between weight gain during 

pregnancy and postpartum weight retention and obesity: a bias-adjusted meta-

analysis. Nutrition Review;71(6):343–352. 

 

Mardani, M., Khalkhalirad, A., Rossta, S., Rezapour, P., (2014) Macrosomia and the 

Maternal Risk Factors; Iranian Journal of Neonetology ; 5(3): 5-9 

 

Mcferran, L., (2008): Obstacles to diabetes care in Kenya. Medical Journal of 

Therapeutics Africa. 2(2):127-129. 

 

 

Metzger, B.E, Gabbe, S.G., Persson, B., (2010): International Association of Diabetes and 

Pregnancy Study Groups Consensus Panel International association of diabetes 

and pregnancy study groups recommendations on the diagnosis and classification 

of hyperglycemia in pregnancy. Diabetes Care; 33: 676–682   

 

Metzger, B.E., Buchanan, T.A., Coustan, D.R., (2007): Summary and Recommendations 

of the Fifth International Workshop-Conference on Gestational Diabetes 

Mellitus. Diabetes Care.  30: S251-S260 



51 
 

 

Metzger, B.E., Coustan, D.R., (1998): Summary and recommendations of the Fourth 

International Workshop-Conference on Gestational Diabetes Mellitus. The 

Organizing Committee. Diabetes Care. 21(Suppl 2): B 161-7 

 

Moehlecke, M., Costenaro, F., Reichelt, A.A.J., Lúcia, M., Oppermann, R., Leitão., C.B., 

(2016): Low Gestational Weight Gain in Obese Women and Pregnancy 

Outcomes; American Journal of Perinatology; 6(1): e77–e82 

 

Mongoven, M., Dolan-Mullen, P., Groff, J., Nicol, L., Burau, K.,(1996): Weight gain 

associated with prenatal smoking cessation in white, non-Hispanic women. 

American Journal of  Obstetrics and  Gynecology;174:72–7. 

 

Morken, N H., Klungsøyr, K., Magnus, P., Skjærven, R., (2013):  Pre-pregnant body mass 

index, gestational weight gain and the risk of operative delivery. Acta Obstetrics 

and Gynecology Scandinavia; 92 (7):809–815.  

 

Most, O., and Langer, O., (2012): Gestational diabetes: maternal weight gain in relation to 

fetal growth, treatment modality, BMI and glycemic control. Journal of 

Maternal Fetal Neonatal Medicine; 25(11):2458–63 

.   

 

Muriithi, F.G (2012: Universal versus Selective Risk factor-based screening strategy for 

Gestational Diabetes Mellitus. M.Med. Thesis. Aga Khan University, Dept. of 

Obstetrics and Gynecology. 

 

Nehring, I., Schmoll, S., Beyerlein, A., Hauner, H., von Kries, R., (2011): Gestational 

weight gain and long-term postpartum weight retention: a meta-analysis. 

American Journal of Clinical Nutrition; 94(5):1225–1231. 

 

Nelson, S.M., Matthews, P., Poston, L., (2010): Maternal metabolism and obesity: 

modifiable determinants of pregnancy outcome. Human Reproductive Update. ; 

16(3):255-275. 

 

Nohr, E.A., Vaeth, M., Baker, J.L., Sorensen, T.I., Olsen, J., Rasmussen, K.M,(2008):. 

Combined associations of prepregnancy body mass index and gestational weight 

gain with the outcome of pregnancy. American Journal of Clinical Nutrition; 

87:1750–9 

 

Nyakundi, B.A., (2012): Screening of Gestational Diabetes in Kenyatta National Hospital. 

M.Med Thesis. University of Nairobi, Dept. of Obstetrics and Gynecology. 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Moehlecke%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costenaro%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reichelt%20AA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oppermann%20ML%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leit%26%23x000e3%3Bo%20CB%5Bauth%5D


52 
 

Oken, E., Kleinman, K.P., Belfort, M.B., Hammitt, J.K., Gillman, M.W., (2009): 

Associations of gestational weight gain with short- and longer-term maternal and 

child health outcomes. American Journal of Epidemiology; 170(2):173–180.  

 

Ovesen P., Rasmussen, S., Kesmodel, U (2011): Effect of Prepregnancy Maternal 

Overweight and Obesity on Pregnancy Outcome; Obstetrics and Gynecology; 

118: 305-12 

 

Owens, L.A., O’Sullivan, E.P., Kirwan, B., Avalos, G., Gaffney, G., Dunne, F., (2010) : 

the impact of obesity on pregnancy outcome in glucose-tolerant 

women. Diabetes Care;33:577–579 

 

Park, S., Sappenfield, W.M., Bish, C., Salihu, H., Goodman, D., Bensyl, D.M.,(2011) 

Assessment of the Institute of Medicine recommendations for weight gain during 

pregnancy: Florida, 2004–2007. Maternal Child Health Journal; 15(3):289–301. 

 

Rajput, R., Yaday, Y., Nanda, S.,
  

Rajput, M (2013): Prevalence of gestational diabetes 

mellitus & associated risk factors at a tertiary care hospital in Haryana. Indian 

Journal of Medical Research; 137(4): 728–733. 

 

Ranchod, H.A., Vaughan, J.E., Jarvis, P., (1991): Incidence of gestational diabetes at 

Northdale Hospital, Pietermaritzburg. South African Medical Journal; 80(1):14-

6. 

 

Rasmussen, K.M., and Yaktine., A.L.,(2009):  Washington (DC): National Academies 

Press (US);. Institute of Medicine and National Research Council Committee to 

Reexamine IOM Pregnancy Weight Guidelines. Weight Gain during Pregnancy: 

Reexamining the Guidelines. 

 

Republic of Kenya., (2010a): Ministry of Public Health and Sanitation. Kenya National 

Diabetes Strategy. First Edition. 

 

Restall,A., Taylor, R.S., Thomsan, J.M.D., Fowler, D., Gustaaf, A.D., Kenny, L.C, 

Poston, L., McCowan L.M.E (2014): Risk factors for excessive gestational 

weight gain in a healthy, nulliparous cohort. Journal of Obesity; 2014, 148391. 

http://doi.org/10.1155/2014/148391 

 

Ricart, W., Lopez J., Mozas, J., Pericot, A., Sancho, M.A., Gonzalez, N., Balsells, M., 

Luna R, Cortázar, A., Navarro, P., Ramírez, O., Flández, B., Pallardo, L.F., 

Hernández-Mijas, A., Ampudia, J., Fernández-Real, J.M., Corcoy, R.,(2005):  

Body mass index has a greater impact on pregnancy outcomes than gestational 

hyperglycaemia. Diabetologia. 48: 1736-1742. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Yadav%20Y%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nanda%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rajput%20M%5Bauth%5D
http://doi.org/10.1155/2014/148391


53 
 

Saldana, T.M., Siega-Riz, A.M., Adair, L.S., Suchindran, C., (2006): The relationship 

between pregnancy weight gain and glucose tolerance status among black and 

white women in central North Carolina. American Journal of  Obstetrics and 

Gynecology;195:1629–35. 

 

Seyoum B.,Kiros, K., Haileselase, T., Leole, T., (1999): Prevalence of gestational diabetes 

mellitus in rural pregnant mothers in northern Ethiopia. Diabetes Research and 

Clinical Practice; 46(3):247-51. 

 

Siega-Riz, A., and Hobel, C., (1997):  Predictors of poor maternal weight gain from 

baseline anthropometric, psychosocial, and demographic information in a 

Hispanic population. Journal of American Diet Association; 97:1264–8. 

 

Stothard, K.J., Tennant, P.W., Bell, R., Rankin, J.,(2009) Maternal overweight and obesity 

and the risk of congenital anomalies: a systematic review and meta-analysis. 

Journal of American Medical Association; 301(6):636–650.  

 

Swai, A.B.,A.B., Kitange, H.M., McLarty, D.G., Kilima, P.M., Masuki, G.,(1991): No 

deterioration of oral glucose tolerance during pregnancy in rural Tanzania. 

Diabetic Medicine; 8(3):254-7.  

 

Thangaratinam, S., Rogozinska, E., Jolly, K.,(2012): Effects of interventions in pregnancy 

on maternal weight and obstetric outcomes: meta-analysis of randomised 

evidence. British Medical Journal; 344: e2088. 

 

Thorpe, L.E., Berger, D., Ellis, J.A., Bettegowda, V.R., Brown, G., Matte, T., Bassett, M., 

Frieden, T.R., (2005): Trends and racial/ethnic disparities in gestational diabetes 

among pregnant women in New York City, 1990–2001. American  Journal of  

Public Health. 95:1536–1539 

 

Tovar, A., Must, A., Bermudez, O.I., Hyatt, R.R., Chasan-Taber, L., (2009): The impact 

of gestational weight gain and diet on abnormal glucose tolerance during 

pregnancy in Hispanic women. Maternal Child Health Journal; 13:520–30. 

 

Villamor, E., and Cnattingius, S.,(2006): Interpregnancy weight change and risk of 

adverse pregnancy outcomes: a population-based study. Lancet; 368(9542):1164-

1170. 

 

Virjee, S., Robinson, S., Johnson, D.G., (2001): Screening for diabetes in pregnancy; 

Journal of the Royal Society of Medicine; 94; 502-509 

 



54 
 

Weintraub, A.Y., Levy, A., Levi, I., Mazor, M., Wiznitzer, A., Sheiner, E., (2008): Effect 

of bariatric surgery on pregnancy outcome. International Journal of Gynecology 

and Obstetrics; 103(3):246–251. 

 

Zeck, W.I and McIntyre, H.D., (2008): Gestational Diabetes in Rural East Africa: A Call 

to Action. Journal of Women Health. 17(3):403-11. 

 

 



55 
 

APPENDIX I: DATA COLLECTION TOOLS 

 

A: Baseline Demographic Data for Expectant Women 

The following demographic data will be collected from every member of a cohort of 

women recruited at the beginning of the study.  

  

i: Respondent Identification Information 

1. Cohort identification 

number:_________________________________________________ 

2. Project Personal Identification Number of the expectant 

woman:_____________________ 

3. Actual name of the 

respondent:________________________________________________ 

4. Residential area 

(Estate):_____________________________________________________ 

5. Cell-phone 

Number:_________________________________________________________ 

6. Email 

address:______________________________________________________________ 

 

ii: Identification Information for research assistant 

1. Name of research 

assistant:_________________________________________________ 

2. Cell-phone 

number:________________________________________________________ 

3. Email 

address:____________________________________________________________ 

4. Date of data 

collection:_____________________________________________________ 
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iii: Demographic Profiles of Respondent 

No. Research Item Tick/circle one digit that represents the correct response 

1.  Age bracket (in 

completed years) 

1 2 3 4 

18-22 23-27 28-32 33-37 

2.  Parity 1 2 3 

Nulliparous Primiparous Multiparous 

3.  Ethnicity Indicate here: _______________________________ 

4.  Formal educational 

level reached 

1 2 3 4 

None Primary Secondary College & 

University 

5.  Pre-pregnancy 

BMI 

1 2 3 4 

Underweight Normal Overweight Obese 

6.  Trimester at the 

first ANC visit 

1 2 3  

First second Third  

7.  Weight (in Kgs) at 

first ANC visit 

 

Indicate here:_____________________________________ 

 

iv: : Identification of Non-Modifiable Risk Factors for GDM in Pregnant Women 

No. Research Item Tick/circle the digit that represents the correct 

response 

8.  

 

Previous Macrosomia 1 2 

Present Absent 

9.  Obesity 

 

1 2 

Present Absent 

10.  Previous unexplained  pre-

term birth 

1 2 

Present Absent 

11.  Previous unexplained  still-birth 

 

1 2 

Present Absent 

12.  History of gestational diabetes 1 2 

Present Absent 

13.  Family history of diabetes 1 2 

Present Absent 

14.  Previous neonatal 

hypoglycemia 

1 2 

Present Absent 

15.  Previous neonatal 

hypocalcaemia 

1 2 

Present Absent 

16.  Advanced maternal age (above 

35 years) 

1 2 

Present Absent 

17.  Suspected Macrosomia  1 2 

Present Absent 

18.  Repeated glycosuria in 

pregnancy 

1 2 

Yes No 

19.  Polyhydramnios 

 

1 2 

Yes No 
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B: Data collection during GDM screening 

I: Screening pregnant women for GDM and resultant management of the condition 

No. Research Question/Item Tick/circle the digit that represents the correct 

response 

1. Are you aware of a condition 

known as GDM? 

1 2 

 

Yes 

 

No 

      2.  Gestational week at which GDM 

screening was done 

1 2 3 4 5 

28
th
 

week 

29
th
  

week 

30
th
 

week 

31
st
 

week 

32
nd

 

week 

3. Results of screening for GDM 1 2 

Positive Negative 

4. If Yes in Question (2) above, were 

you given treatment/ advice on 

management of GDM? 

1 2 

Yes No 

5. Did you follow advice on 

management of GDM to the 

letter?  

1 2 

Yes No 

 

C: Follow-up on respondents during pregnancy 

(i) Tracking Intervening Variable: Diet, Healthcare and Physical exercise Tool 

 

a. Diet: Mention and quantify the foodstuffs you most commonly ate in the last one month: 

Type of meal Specific foodstuff (Specify every 

detail of it) 

Estimated Quantity (grams/Liters) 

1. Breakfast  

 

 

2. Snacks  

 

 

3. Lunch  

 

 

4. Supper  
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b. Questionnaire on healthcare  services received during Pregnancy  

 Research Question Tick/circle the digit that represents the correct 

answer 

1.  Did you develop any health 

problem associated with the 

pregnancy in the last one 

month? 

1 2 

Yes No 

2.  If yes in Question (1) above, 

did you seek medical attention? 

1 2 

Yes No 

3.  If Not in Question (2) above, 

give the reason 

Reason:   

4.  If Yes in Question (2) above, 

did you go to the same health 

facility where you enrolled for 

ANC?. 

1 2 

Yes No 

5.  If Not in Question (4) above, 

why? 

Reason: 

6.  If Yes in Question(2) above, 

was the health problem cured? 

1 2 

Yes No 

 

c. Physical exercises by the study participants 

No. Specific type of exercise 

(Specify every detail of it) 

Duration of the 

exercise 

Number of times the 

exercise was carried out 

in a week 

1.   

 

  

2.   

 

  

3.   

 

  

4.   

 

  

 

 

 

 

 

 

 



59 
 

(ii) Follow-up on Gestational/Pregnancy Weight Gain Per Month: Document content 

analysis guide 

 

No. Research Item Tick/circle the digit that represents the correct 

response 

1.  Pregnancy weight gain (in Kgs) 

per month 

1 2 3 4 5 

0-2kgs 3-5kgs 6-8kgs 9-

11kgs 

Above 

11 kgs 

 

(i) D: Delivery Process And Delivery Outcomes Document content analysis guide 

 

No. Research Item/Question Tick/circle the digit that represents the correct 

response 

 

1. 

Nature of delivery  1 2 

Normal Cesarean section 

2. Sex of the newborn 1 2 

Male Female 

3. Macrosomia (Newborn over 

4000g) 

1 2 

Yes No 

4. Neonate born alive 1 2 

Yes No 

5. Normal Neonate/newborn 1 2 

Yes No 

6. Neonate was still-born 1 2 

Yes No 

7. Neonate was pre-term 1 2 

Yes No 

10. Neonate born with 

malpresentation 

1 2 

Yes No 

11. Specialized services provided 

by the doctors during delivery 

process 

1 2 

Yes No 

12. Specify the specialized service  

13. Neonate with jaundice 1 2 

Yes No 

14. Neonate with hypoglycemia 1 2 

Yes No 
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D (ii): Interview Guide: Medical Officer/Obstetrian/Gynecologist at Mama Lucy Kibaki 

Hospital 

1. As a medical officer, what is your responsibility in this health facility? Probe for specific 

responsibility in matters relating to maternal and child health. 

2. Do you come across cases of pregnant women with diabetes at this health facility? Probe 

to know the incidence (rates) of such cases. Probe further to know the incidences of 

pregnant women with type 1, type 2 and GDM respectively. 

3. What is the health policy position on the management of diabetes in pregnancy in Kenya? 

Probe: Is there a guideline on management of  diabetes in pregnancy? If Yes, what does it 

stipulate? Probe further: Do you screen all pregnant women for risk factors for GDM? 

Probe: Describe the screening process in detail including circumstances under which you 

screen.  

4. How do you manage cases of women with risk factors for GDM identified during 

antenatal care visit? 

5. How do you manage women who have been screened for GDM and found to be positive?. 

6. Are there any challenges that you face in management of GDM at the health facility? If 

yes, discuss them. 

 

D (iii): Interview Guide: Antenatal Care Nurse at Mama Lucy Kibaki Hospital 

1. What is your responsibility at the ANC? Probe: how long have you been in this position? 

2. How  many new expectant women do you enroll for ANC at this facility? 

3. Describe the process of enrolling expectant women for ANC at this facility.  

4. Do you come across pregnant women who have risk factors for gestational diabetes? If yes, 

how frequent are these cases? Probe: How do you handle cases of pregnant women who have 

such risk factors? Probe further: How do you handle cases of expectant women who have; type 

1 diabetes, type 2 diabetes and GDM respectively? 

5. Are there challenges that you face in handling expectant women with GDM at the health 

facility? If yes, discuss them. 

 

D (iv): Interview Guide: Medical Nutritionist 

1. I am aware that a medical nutrition specialist, what does this field entail? 

2. How long have you practiced medical nutrition in hospital setting? 

3. Are you aware of occurrence of diabetes in pregnancy? Tell me more about this. Probe: 

Have you ever heard of gestational diabetes mellitus? If yes, tell me more about it. 

4. Have you ever managed  gestational diabetes? Probe to know the number of cases 

handled. Probe to know the nutritional requirements per meal (Break fast, Snacks, Lunch 

and Supper) in terms nature of diet and corresponding quantities. Probe further to know 
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the source (guidelines that provide for the recommendations being cited) of the dietary 

requirements.  

5. What would happen to the expectant women (with gestational diabetes) if she did not 

strictly follow the recommended diets? Probe: what is the frequency of (i) complete 

adherence  (ii) poor adherence to the recommended diets by the women with gestational 

diabetes at the health facilities where the nutritionist has ever worked?   

6. What would happen to the fetus if the expectant women (with gestational diabetes) did not 

strictly follow the recommended diets? Probe: what is the frequency of (i) complete 

adherence  (ii) poor adherence to the recommended diets by the women with gestational 

diabetes at the health facilities where the nutritionist has ever worked?   

 

D (iv): Interview Guide: Diabetologists (At policy-making level-At National and Nairobi 

County Ministry of Health) 

1. How prevalent is diabetes mellitus in Kenya/Nairobi? Probe for prevalence of combined 

types and that of different types of diabetes i.e Type 1, type 2, GDM. Probe further to 

know prevalence in men and women. Probe to know the prevalence patterns in the ethnic 

groups in the country.  Probe further to know the factors that are responsible the increasing 

incidences of diabetes in the Kenyan/Nairobi population.  

 

2. What policies, legislative, institutional frameworks and specific programmes are in place 

to enhance prevention, control and management of diabetes in Kenya? Probe for the 

progress on implementation of each of the frameworks cites. Probe specifically for the 

implementation of National Guidelines on Clinical Management of Diabetes and National 

Strategic Plan on Diabetes Mellitus relating to gestational diabetes mellitus. Probe: are 

expectant women routinely screened for GDM as provided for in the national guidelines 

on clinical management of diabetes? 

 

3. Comment on the success and challenges of implementation of policies and programmes 

on diabetes in pregnancy in health facilities in light of the governments declaration of free 

maternity services.  
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APPENDIX II: TIME-PLAN FOR PhD PROGRAMME 

 

No.              Time-frame 

Activities 

First Year Second Year Third Year 

May-June, 

2016 

July-Aug, 

2016 

Sep 2016 Oct 2016-

Oct, 2017 

Nov 2017-

Mar,2018 

Apr-

Jun, 

2018- 

1.  Development of 

proposal 

      

2.  Presentation of 

proposal to university 

      

3.  Defense of proposal       

4.  Ethical approval of 

the study by  Maseno 

University Ethics 

Review Committee 

      

5.  Approval of the study 

by Mama Lucy 

Hospital 

      

6.  Review of ANC 

records to recruit and 

sample women with 

GDM 

      

7.  Pretesting research 

tools 

      

8.  Development of final 

research tools 

      

9.  Data collection       

10.  Data analysis       

11.  Writing Draft Thesis       

12.  Writing final Thesis       

13.  Submission and 

defense of draft 

Thesis 

      

14.  Defense of Final 

Thesis 
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APPENDIX III: BUDGET FOR RESEARCH WORK 

 

A. Data Collection Materials 

No. Specific Items Quantity Rate (Kshs) Days/months Sub-total 

(Kshs) 

1.  Stationery (reams of 

printing paper) 

10  700 - 7,000 

2.  Ball point pens 1 packet 600 - 600 

3.  Pencils 20 30  600 

4.  Eraser 20 50  1,000 

5.  Research permit 1 20,000 - 20,000 

  29,200 

B. Emoluments for Research Assistants 

1. Research Assistants 5 5000 12 months 300,000 

      

C. Drafting Draft Thesis 

 Printing and Binding - 50,000 

block figure 

- 50,000 

D. Postage 
1. Courier services - 1000/per 

semester 

6 semesters 6,000 

E. Internet and Air-time 
1. Internet and Airtime - 5,000/per 

semester 

6 semesters 30,000 

F. Transport: Travelling to Maseno and Back to Nairobi 

1.  Fare to Maseno and 

Back to Nairobi 

3 times 

per 

semester 

3,000 6 semesters 54,000 

2.  Accommodation and 

catering services 

3 3,000 6 semesters 54,000 

3.      108,000 

G.  Subscription for journals 

      1. Subscription for 

journals 

- 5,000 6 semesters 30,000 

  553,200 

 3% contingency 16,596 

 Grand Total 569,796 

 

 


