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ABSTRACT 

TITLE:ASSOCIATION BETWEEN POST PARTUM NON-DIABETIC MATERNAL 

HbA1C AND FETAL MACROSOMIA AT KENYATTA NATIONAL HOSPITAL 

 

Introduction: The World Health Organization (WHO) defines macrosomia as an absolute 

birth weight of 4000 grams and above. Globally, it occurs in 0.5%- 15% of pregnancies and 

is associated with adverse maternal, fetal and neonatal outcomes and even later on in early 

childhood regardless of the maternal diabetes Mellitus (DM) status. Although there is a clear 

association between DM and macrosomia, not much has been studied between macrosomia 

and their non-diabetic counterparts, yet a majority of the macrosomic infants are born to non-

diabetic mothers. HbA1c has been studied and used as a measure of existing high blood sugar 

levels, mainly for screening and monitoring treatment outcomes. HbA1c levels of 6.5% and 

abovehave been associated with DM. This study aimed at using non-diabetic maternal HbA1c 

levels taken in the immediate post-partum period, to identify any possible association 

between maternal HbA1c and fetal macrosomia. Any association would allow possible use 

HbA1c as a predictor of fetal macrosomia, warranting aggressive management, thus enabling 

its use as a screening tool even in non-diabetic patients. 

Broad Objective:To determine the association between postpartum non-diabetic maternal 

HbA1c and fetal macrosomia at Kenyatta National Hospital. 

Methodology: Ahospital-based case-control study in which immediatepostpartum non-

diabetic maternal HbA1c of 85 women who delivered babies with macrosomia, birth weight 

of 4000g and above,were compared tothoseof 83 non-diabetic mothers who delivered normal 

weight babies, birth weight of 2500g-3999g. Daily birth registers andstructured 

questionnaires were used for screening and data collection. Blood samples were taken and 

HbA1c determined using latex agglutination method.Statistical analysis was performed using 

R software. Women were described using sociodemographic and obstetric factors. 

Characteristics of the cases were compared with the controls using appropriate statistical 

tests. Maternal age, weight, parity,and HbA1c were summarized into means and compared 

between the two groups using Student’s t-test. Simple logistic regression was used to 

determine the correlates of elevated HbA1c. Chi-square test of association was used to 

determine the association. Adjusted Odds Ratio was used to quantify association.  

Results:Out of the 83 women delivering normal weight babies, 7(8.4%) mothers had elevated 

HbA1c, while 7(8.2%) out of the 85 who delivered macrosomic infants had elevated 

HbA1c.There was no correlation between Age, BMI, Number of ANC visits, history of LGA, 
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previous family planning use and fetal sex a with elevated HbA1c at a cut off of 6.5%. There 

was also no significant association between elevated HbA1c and fetal macrosomia. 

Conclusion:Age, BMI, Number of ANC visits, history of LGA, previous family planning use 

and fetal sex are not predictors of HbA1c. HbA1c is not a predictor of fetal macrosomia. 

Key words:Macrosomia, Glycated Hemoglobin, Obesity, Non-diabetes, Post-partum. 
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1.0: INTRODUCTION 

1.1 Background 

Fetal macrosomia refers to delivery of a baby with an absolute birth weight of 4000grams and 

above regardless of the gestational age(1). Attempts at prenatal diagnosis have been tried and 

however accurate they are deemed, the absolute and most accurate weight is the actual weight 

at birth(2). The global prevalence of macrosomia is between 0.5%-15%, with a prevalence of 

7% for >4000g births, 1% for >4500g births, and 0.1% for over 5000g births(2).  

 

Several studies have shown that the prevalence of macrosomia has increased over the years, 

although with regional differences. With the increasing prevalence of non-communicable 

diseasesin the third world countries(3,4) even the Sub Saharan region and Kenya, in 

particular, has carried the weight of some of these conditions like overweight, obesity, 

hypertension, and Diabetes Mellitus (DM).  

 

1.2 Risk factors of fetal macrosomia 

Maternal risk factors associated with the development of fetal macrosomia include diabetes 

mellitus, obesity, excessive weight gain during pregnancy, sedentary lifestyle, previous large 

for gestational weight babies(5–7).Increased maternal Body Mass Index has been associated 

with delivery of macrosomic infants(8).Sedentary lifestyle, poor nutrition and obesity have 

been associated with diabetes mellitus, which in turn is one of the factors found to increase 

the rates of macrosomia(9,10).  

 

It’s however clear that diabetes mellitus is not the only cause of macrosomia. In fact, despite 

good glycemic control, congenital malformations and macrosomia were still evident in both 

diabetic patients and non-diabetic patients (11). 

 

Based on existing literature, macrosomia has left little doubt in as far as the adverse effects 

on the mother, fetus and infant is concerned. To the mother, it may lead to cervical dystocia,  

prolonged labor, obstructed labor if neglected and unattended,  perineal tears and increased 

caesarian section rates and postpartum hemorrhage(12). The infant may suffer from 

hypoglycemia, hyperbilirubinemia, birth injuries such as cephalohematomas among others 

(8). Macrosomic infants have also been documented to develop metabolic disorders later in 

life(11,13). 
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Where levels of HbA1c are elevated in pregnancy, fetal outcomes are likely to be un-

favorable; in a study done by Shoba et al (14),the outcomes were more favorable where the 

maternal HbA1c values corresponded to 4.5%-5%. Where the levels of HbA1c were higher, 

majority of the new borns were admitted for observation for transient tachypnea (49.5%) and 

hyperbilirubinemia (16.5%) requiring phototherapy, hypocalcemia requiring calcium 

supplements (12.6%), hypoglycemia requiring glucose (7.8%) and persistent tachypnea of 

new-born (5.8%)(14).  

 

1.3 Epidemiology of macrosomia 

1.3.1 Global perspective 

Many studies have been done globally trying to establish macrosomia and factors associated 

with it. Fetal growth has been found to take different trajectories in different ethnic 

groups(15). In a population-based cohort study comparing fetal growth trajectories in 

pregnancies of European and South Asian mothers, (ethnic groups with dissimilar growth 

patterns), with and without gestational diabetes mellitus, non-gestational diabetes mellitus 

pregnancies South Asian fetuses (n = 156) had a slower growth from gestational week 24, 

compared with Europeans (n = 310)(15). 

 

In the same study, more than two-thirds of the European mothers who were later diagnosed 

with gestational diabetes mellitus were overweight or obese in early pregnancy, while this 

was not observed in South Asians. Fetuses of gestational diabetes mellitus mothers tended to 

be smaller than fetuses of non-gestational diabetes mellitus mothers in week 24 (-0.95 SD 

(95% CI: -1.53, -0.36), but thereafter grew faster until birth 0.45 SD (0.09, 0.81) (15). This 

pattern was especially pronounced in fetuses of South Asian mothers with moderate/severe 

GDM.  

 

1.3.2 Regional perspective 

In Morocco, L. Mochhoury, R. Razine, and J. Kasouati et al sought to evaluate the 

relationship between body mass index, gestational weight gain and relationship between 

maternal and neonatal morbidity in Moroccan population(8). In this study, the operational 

definition of macrosomia was birth weight above 4000g. The risk of macrosomia, shoulder 

dystocia, and moderate hypertension was higher among women whose weight gain was 

above 16kg, those who were overweight and those with obesity (8). However, there were no 
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laboratory studies seeking to correlate any abnormalities in glucose regulation with 

macrosomia and more so in the non-diabetic mothers (8).  

 

In South Africa,J.K Essel et al found that the prevalence of macrosomia was 3.4% of all the 

singleton deliveries(16). Fetal and maternal outcomes were worse with the macrosomic 

neonates compared to the controls. Caesarian sections were three times higher than the 

control groups. Similarly, post-partum hemorrhage and uterine rupture were higher in the 

cases than the controls(16). The same trend was observed with the neonates whereby 

shoulder dystocia, brachial plexus palsy, clavicular fractures were only seen in the 

macrosomic group and interestingly none of these were noted in the normal weight babies. 

Perinatal deaths were more in the macrosomic group(16). 

  

1.3.4 Kenyan perspective 

Studies within Kenyatta National Hospital show that the prevalence of gestational diabetes 

has been increasing with time. In 1991, a study done by Githaiga revealed the prevalence as 

0.15% (17).  10 years later in 2012, a study by B. Nyakundi showed a prevalence of 8.9% 

which was found to be in line with studies in other African countries of about 7% (18). A 

study by Omondi Ogutu to determine the prevalence of and associated factors for glucose 

intolerance among antenatal clients at the Kenyatta National Hospital at 24-36 weeks of 

gestation, revealed a prevalence of gestational diabetes at 16.7%(19). In this study, glucose 

intolerance was associated with higher birth weight due to glucose deposition and increased 

adiposity (19).  

 

Previous findings in Kenyatta National Hospital revealed a prevalence of fetal macrosomia in 

diabetic mothers as 24.1 %(19). This implies that a majority (75.9%) of the macrosomic 

babies are born to mothers without diabetes. The study by Bugha to find out factors 

associated with fetal macrosomia in Kenyatta National Hospital in the year 2016 revealed 

that apart from diabetes mellitus, maternal age, maternal body mass index, weight gain during 

pregnancy, previous large babies, high parity and late term pregnancy were associated with 

macrosomia (20). Despite 68% of the mothers not having a history of diabetes, 

hyperglycemia, and glycosuria, they still had macrosomic neonates.  
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2.0: LITERATURE REVIEW 

2.1 Background 

Macrosomia is an important cause of perinatal morbidity and mortality that equally affects 

both the mother and the baby(21). Shoulder dystocia, clavicle, and humeral bones fractures, 

brachial plexus injuries, facial nerve injuries, fetal and infant death are some of the fetal 

complications that may occur. There is also evidence of a likelihood of the infants developing 

obesity in their childhood, adolescent and even early adulthood. Consequently, they may be 

at risk of developing cardiovascular and metabolic complications. On the other hand, 

maternal complications of fetal macrosomia include prolonged labor, cesarean deliveries, 

postpartum hemorrhage (PPH), infection and perineal injuries(22). 

 

In as much as macrosomia has been found to be associated with diabetes, it has also been 

associated with the non-diabetic status as well. In fact, in a six-year retrospective study in 

Spain on perinatal outcome of macrosomic infants born to diabetic versus non-diabetic 

mothers, Lloreda Garcia JM et al (23) showed that out of 996 macrosomic babies, only 103 

(10.3%) were born to diabetic mothers. This implies that 89.7% of the macrosomic infants 

were born to non-diabetic mothers. 

 

2.2 Role of HBA1c in diabetes 

Glycated hemoglobin(HbA1c) has been used to test glycaemic control for the previous three 

months in patients with diabetes mellitus without reflecting the daily fluctuations of blood 

glucose(24). Diabetics rarely achieve such levels, but tight control aims to come close to it. 

Levels above 9% show poor control, and levels above 12% show very poor control. It is 

commonly recommended that glycosylated hemoglobinis measured every 3 to 6 months in 

diabetes.  

 

The Diabetes Control and Complications Trial (DCCT) showed that diabetics who keep their 

glycosylated hemoglobin levels close to 7% have a much better chance of delaying or 

preventing diabetes complications that affect the eyes, kidneys, and nerves than people with 

levels 8% or higher(25). The normal level for glycosylated hemoglobin, therefore, has been 

set to values less than 7%. 

 

Certain anemias and disorders associated with accelerated red blood cell turnover and 

shortened red cell span such as hemoglobinopathies (sickle cell disease and glucose -6-
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phosphate dehydrogenase deficiency) affect the level of HbA1c (22). Infections such as 

malaria would also reduce the levels of HbA1c. Other conditions that affect HbA1c levels 

include after blood loss, surgery, after blood transfusion, alcoholism, chronic renal or liver 

disease, after administration of, iron, vitamin B12, vitamin C or erythropoietin.  

 

A study by A. Khalafallah, E. Phuah, and A. Al-Barazan et al in a prospective study whose 

setting was a single tertiary referral center study in Tasmania, Australia tested the utility of 

HbA1c when used as a screening tool in pregnancy for gestational diabetes. Using a cut-off 

value for HbA1c at 5.1% for detecting gestational diabetes showed sensitivity of 61% and 

specificity of 68% with negative predictive value (NPV) of 93%, versus sensitivity of 27% 

and specificity of 95% with a negative predictive value of 91% when using HbA1c cut-off 

value of 5.4%. The results suggested that pregnant women with an HbA1c of≥5.4% should 

proceed with an oral glucose tolerance test (26).  

 

More recently, there has been substantial interest in its utility as a diagnostic test for diabetes 

and as a screening test for persons at high risk of diabetes. The American Diabetic 

Association(ADA) recommend the use of HbA1c to diagnose diabetes and this has been 

found to give equal or almost equal sensitivity and specificity to a fasting or post-load 

glucose measurements as a predictor of retinopathy(27). 

 

HbA1c is however not used to diagnose gestational diabetes as an oral glucose tolerance test 

is the current gold standard, and its sensitivity in diagnosis in gestational diabetes is high(25). 

Although HbA1c is also not routinely used to asses a woman’s blood glucose in the second 

and third trimesters of pregnancy (28), it’s important to be aware that the risk of developing 

gestational diabetes increases with a HbA1c level above 6.5%. HbA1c has been reported in 

recent studies to have significant importance in monitoring congenital malformation, 

abortion, perinatal mortality, preeclampsia and postpartum abnormal glucose 

metabolism(29). 

 

The National Institute for Health and Care Excellence NICE guidelines issued in 2015 for 

management of diabetes in the preconception and postnatal period recommend the use of 

contraception until good glycemic control as assessed by HbA1c level is achieved(28). The 

guidelines also recommended that preconception HbA1c values should be aimed at a level 
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below 6.5% if this is achievable without causing problematic hypoglycemia. This gives the 

reassurance of risk reduction of congenital malformations in the fetus (28).  

 

The National Institute for Health and Care Excellence guidelines however recommend that 

HbA1c should not be used routinely for assessing glycemic control in the second and third 

trimesters of pregnancy(28) This recommendation is partly aided by the findings of the 

Hyperglycemia and Adverse Pregnancy Outcomes (HAPO) study whose findings suggested 

that glycated hemoglobin measurement is not a useful alternative to an oral glucose tolerance 

test in pregnant women(30). 

 

The American College of Obstetricians and Gynecologists (ACOG), via the American 

Diabetes Association (ADA) guidelines 2016 on diabetes management, on the other hand, has 

more strict values for glycemic targets in pregnancy(31). It recommends the use of values of 

HbA1c levels of 6.0-6.5% for both pregestational and gestational diabetes and values of 

˂6.0% as pregnancy progresses, as long as it is achieved without 

hypoglycemia(31).Nonetheless, HbA1c should be maintained as close to normal as is safely 

possible regardless of maternal Diabetic status (31). 

 

2.3 Changes in HbA1c during pregnancy 

During pregnancy, the HbA1c levels have been found to be lower than that of healthy 

controls(32). None the less, the reference intervals for healthy pregnant women are not 

clearly defined and there is no consensus on the reference range of HbA1c in pregnant 

women(29). These studies have however shown that the HbA1c values in non-diabetic 

individuals are trimester specific(33). In a study done by A R Versantvoort et al to determine 

the upper reference ranges of HbA1c in non-diabetic pregnant mothers, HbA1c levels were 

found to be lower in all three trimesters of normal pregnancy compared with the level in non-

pregnant women(34). 

In the Caucasian population, similar studies have been done to establish reference ranges of 

HbA1c in none diabetic women. A multicenter study done in Japan on healthy non-diabetic 

Japanese women by Yuji Hamamatsu, I Shimizu and Y Omori et al to determine the 

reference ranges of HbA1c in that population found that it ranged between 4.5% and 7%. In 

this study, HbA1c was found to be higher in pregnant women with proteinuria. The obese 

group also had a higher HbA1c level. There was a significant reduction of HbA1c levels in 

the second trimester (35). While this study revealed that strict glycemic control is essential to 
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reduce perinatal complications, it however excluded mothers in their early postpartum period, 

which is an area of interest in this study. 

 

A study done in the Netherlands by J K Radder to establish reference ranges of HbA1c 

among pregnant women revealed that healthy, pregnant women had a low HbA1c, 

particularly in the first trimester of pregnancy. This might imply that for prevention of 

congenital malformations and macrosomia in pregnant diabetic women, HbA1C should be 

below 5% in the first trimester of pregnancy and below 6% in the third trimester(33,34,36). 

 

In yet a different study by O’Conner, Catherine and O’ Shea et al done in Ireland was done 

and it showed that the normal HbA1c reference interval for Caucasian non-diabetic women 

was 4.8 % – 5.5 % in T1, 4.3 % – 5.4 % in T2 and 4.7 % – 5.7 % in T3. HbA1c was 

significantly decreased in trimesters 1 and 2 compared to non-pregnant women. In this case, 

the lower reference range was a bit lower than the Japanese study. This study concluded that  

HbA1c trimester-specific reference intervals are required to better inform the management of 

pregnancies complicated by diabetes(33,37).  

 

This therefore implies that in order to prevent macrosomia in pregnant women with diabetes 

the aim should be to use lower HbA1c levels than in non-pregnant states (34). The same 

study also revealed a significant correlation between the differences in HbA1c values of the 

first and the second trimester, in that, most of the women with decreased values from the first 

to the second trimester had birth weights below the 90th percentile (23.3% of them had birth 

weight of percentile above 90%)(34). 

 

Yuji Hiramatsu and I. Shimizu et al in a multi-center study to determine the reference ranges 

in healthy Japanese non diabetic women demonstrated a significant difference in the levels of 

HbA1c in pregnancy,i.e. between 4.5% to 5.7%. However, obese clients had a higher levels 

of HbA1c (35). 

 

2.4 HbA1c as a predictor of Macrosomia in pregnancy 

Several guidelines have been published to help screen and diagnose diabetes mellitus. 

Pregnant women without diabetes are screened for possible diabetes between 8-12 weeks and 

oral glucose tolerance test between 24-28 weeks(18,19,25,38). Few studies have tried to 

establish association of macrosomia and HbA1c in non-diabetics, and especially so in trying 
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to establish the reference ranges of HbA1c in normal healthy pregnant populations of multi-

ethnic variations.  

 

A multiethnic cohort study in Barcelona showed that there was a 16.7% independent increase 

of macrosomia in maternal HbA1c levels above 5.9% compared to the counterpart normal 

weight babies (39). Shobha et al. demonstrated unfavorable outcomes highest in HbA1c of 

above 5% in non-diabetic mothers in the third trimester(14). 

 

A study done in the Germanyby Bacigalupo G, Langner K and Saling E, which sort to 

determine glycosylated hemoglobin, glucose tolerance and neonatal outcomes in both 

gestational diabetes and non-diabetic mothers(40). In this study HbA1c was compared in 69 

non-diabetic mothers who were delivered normal weight infants, 33 non-diabetic mothers 

who delivered macrosomic infants and 51 mothers with gestational diabetes before the onset 

diabetes (40). The mean HbA1c values were 6.51 (+/- 0.46%), 6.59 (+/- 0.42%) and 7.11 (+/- 

0.56%) in Group I, II and III respectively. The HbA1c values of the gestational diabetes 

group were noted to be significantly higher than those of the non-diabetic groups I and II (p 

less than 0.001; x2 test). HbA1c values above 7.4% in the non-diabetic mothers were with 

95% probability abnormal and indicative of gestational diabetes (40). 

 

Another study done in Asia by Bhavadharini et al to determine the optimal HbA1c in 

diagnosis of GDM showed that HbA1c levels of >5.0% had a significantly higher prevalence 

of macrosomia (41). 

 

Mane et al did a multiethnic in Barcelona, Spain study to determine first trimester HbA1c as 

a predictor of adverse obstetric outcomes(39). In this study, the primary outcome of interest 

was macrosomia, while the secondary outcomes of interest were preeclampsia, preterm birth 

and caesarian section rates. After adjusting for other potential confounders, HbA1c of >5.9% 

was independently associated with a 3 fold increase in macrosomia and preeclampsia.  These 

poor outcomes were independent of a later diagnosis of gestational diabetes (39). 

 

A Chinese study of 2790 non-diabetic women in late pregnancy aimed at determining the 

effect of the levels of maternal lipids, C-peptide, insulin, and HbA1c on fetal weight at birth 

revealed that among their newborns. 2236 (80.1%) newborns were found to be appropriate 

for gestational age (AGA), and 554 (19.9%) newborns were large for gestational age. 
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Maternal Triglycerides, C-peptide, insulin and HbA1c levels were significantly higher in the 

large for gestational age group than in the appropriate for gestational age group (P<0.05)(11).   

 

Other studies have shown associations of obese non-diabetic pregnancies with high maternal 

glycated hemoglobin at delivery.  R. Ensenauer, l. Brandlhuber and M. Bergmann et al 

demonstrated this association in obese non-diabetic patients with a cut off of HbA1c of 5.7% 

and 31.9% of the obese none diabetic clients equaled or exceeded this cutoff. In this study, 

newborns were more likely to be born large for gestational age(42).  

 

 

In Tunisia,Sihem Chaouachi, Emira Ben Hamida and Raja Belhaj et al whosort to 

retrospectively identify gestational diabetes in large babies and determine the HbA1c cutoff 

value. This study excluded preterm babies, diabetic mothers, and mothers with stillborn 

infants. Out of the 216 recruited for the study, 100 had large babies (cases) and 113 had 

normal weight babies.Evaluation of the mean concentration of HbA1c revealed that there was 

significantly greater levels in the cases than the controls, of (6.17% + 085 vs 5.17 + 0.57 t = 

9.78 p <0.001)(43).  

 

This finding by Sihem et al was a bit different from the South African study by Mayet N, 

Moodley J and Jilal et al (44), who found no difference in the mean HbA1c values between 

the cases and the controls. In this Tunisian study, the value of HbA1c > 5.85%, was 

considered as a risk factor for macrosomia in gestational diabetes. 83.5% of mothers with 

large babies had HbA1c%5.85 vs 7.8%of those with normal sized babies (p <0.0001).It was 

therefore recommended that HbA1c level can be of value as a postpartum screen for a 

diagnosis of diabetes and can help to differentiate between a constitutionally large but 

otherwise normal infant and a large infant of a diabetic mother, and a cut off of 5.85%, 

should advise maternal and fetal monitoring (43). 

 

Mahesh et al on the other hand sort to determine the use of HbA1c in early post-partum 

screening of gestational diabetes. This study used HbA1c of above 6.5% to show glucose 

impairment.HbA1c had reasonable sensitivity and high specificity in comparison to the oral 

glucose tolerance test in the early post-partum period. In this study, it was however noted that 

if HbA1c was 6.2% and the fasting blood glucose was normal, oral glucose tolerance test was 
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not recommended(45).  From this, it was recommended that the measurement of HbA1c at 

delivery could help select women who may need closer postpartum health checks. 

 

Much like other Sub Saharan African countries, Kenya has insufficient local data to validate 

the course of HbA1c in the Kenyan population, and its association with macrosomia, and 

more so the course of HbA1c in the non-diabetic pregnant population. HbA1c is not 

commonly or routinely evaluated antenatally except in the high-risk groups such as the 

diabetics, and the obese clients. However few studies have been done outside pregnancy in 

trying to establish the prevalence of undiagnosed pre-gestational diabetes (4). 
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3.0: STUDY JUSTIFICATION AND UTILITY 

Potential utility of HbA1c (glycated hemoglobin) in diabetes mellitus was first mentioned in 

1985, and after consideration of available information and data, recommendation was made 

that i) “HbA1c can be used as a diagnostic test provided that stringent quality assurance tests 

are in place and assays are standardized to criteria aligned to the international reference 

values and there are no conditions present precluding its accurate measurement” ii) “A 

HbA1c of 6.5% is recommended as a cut off point for diagnosing diabetes. A value of less 

than 6.5% does not exclude diabetes diagnosed using glucose tests. 

 

Compared to oral glucose tolerance test, the use of HbA1c is less cumbersome as it does not 

require any special preparation taken prior to the procedure as compared to the current 

screening method, oral glucose tolerance test.It also has minimal interlaboratory variability 

resulting from nausea and vomiting from delayed gastric emptying as occurs while using the 

oral glucose tolerance test. This makes HbA1c a less cumbersome, more convenient and 

preferred method in assessment of glycemic control in clients with diabetes (37).  

 

Although there is a definite association between diabetes mellitus and macrosomia, the 

majority of macrosomic infants are born to non-diabetic mothers. Regardless of maternal 

diabetic status, these macrosomic infants represent a high-risk group in their perinatal 

outcomes. There is, therefore, need to determine its association with HbA1c levels in our 

setting.  

 

Very limited documentation has been done in Kenyatta National Hospital despite the erratic 

observation of elevated HbA1c in normoglycemic women with macrosomic babies, yet 

physiologically, HbA1c values are known to fall below normal non-pregnant ranges. 

Preemptive diagnosis of macrosomia e.g. by symphysial fundal height measurements or 

sonographic measurements are not as accurate as the actual birth weight upon delivery, hence 

the choice of early postpartum mothers.  

 

There is equal concern for macrosomic babies, regardless of maternal diabetic status, as they 

equally tend to develop similar complications. The preferential follow up of diabetic clients 

compared to the non-diabetic ones increases the threshold of detecting any concerns in the 

non-diabetic mothers hence placing them at a disadvantage. This creates a need to find a 

biomarker that is easily available, easy to administer, has less logistical requirement. HbA1c 
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which is already acceptable in the diabetic population and in the non-pregnant population 

could be a possible solution. 

 

Recently local data elucidated the factors associated with macrosomia in Kenyatta National 

Hospital. It was noteworthy that of the participants, caesarian deliveries were 63% among 

macrosomic babies compared to 40% in the controls. Similarly, the newborn unit admission 

and stillbirths were more profound on the macrosomic neonates, despite the maternal diabetic 

status. In fact, 68% had no history of diabetes, hyperglycemia or glycosuria but the neonates 

were affected all the same.  

 

Other studies in Kiambu Kenya, (outside of pregnancy) have shown that the prevalence of 

abnormal glucose regulation as 32%, prediabetes as 18% and that of undiagnosed diabetes 

mellitus as 14%(4). Despite all these, there is still lack of local data of optimum HbA1c 

values of a healthy pregnant non-diabetic,yet the noted adverse effects of macrosomia, among 

others, equally affect the diabetic and the non-diabetics. 

 

In 2011 a study of antenatal mothers in Kenyatta National Hospital to determine the presence 

of glucose intolerance showed that out of 36% of those with glucose intolerance, almost half 

that number( 16.7%) were diabetic which was much higher than the previously reported 

prevalence of 5%. Other studies especially Asian studies have shown that maternal HbA1c 

values can predict macrosomia (11,34,35,41,46). 

 

There’s evident knowledge gap as there was no documented evidence on the HbA1c patterns 

or associations thereof in the study population used(20). Furthermore, the parturients 

recruited also included diabetic mothers and those with gestational diabetes, which would 

have been a confounding factor even if the HbA1c levels would have been determined in that 

study. There were however adverse outcomes of both the mothers and the infant regardless of 

the diabetes status. In essence, few studies have been conducted to investigate normal 

reference ranges of HbA1cin pregnant women in their respective trimesters within the 

Kenyan populace. In any case, more fetal surveillance is done in the diabetic mother than the 

non-diabetic mother, and this leaves more knowledge to be desired as these fetuses are 

equally vulnerable to the adverse outcomes. 
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It is therefore important to find out any associations that would probably provide a parameter 

for monitoring glycemic control of non-diabetic mothers with Pregestational diabetes in our 

set up. Any significant association if noted would provide a basis of a parameter that would 

be useful in informing practice, especially so in increasing surveillance to extend to the non-

diabetics in the prediction offetal outcome and hence increase preparedness from the third 

trimester and subsequent follow up of the infant, even beyond puerperium. This is so since 

studies have shown that elevated HbA1c at the time of birth has an association with early 

childhood obesity and metabolic syndrome later in life, it’s important to find if there’s are 

any associations within our setup, especially now that our population is prone to increasing 

levels of noncommunicable diseases.  

 

The fact that previous studies have indicated an association of fetal macrosomia with a mild 

degree of glucose intolerance, for instance in the case of obesity, the role of early postpartum 

HbA1c might turn out to be paramount in determining macrosomia as a consequence of 

possible undiagnosed gestational diabetes, and that in a healthy non-diabetic mother. 

Furthermore, HbA1c is accessible, less complex to do, require fewer logistics, and it’s easily 

available at Kenyatta National Hospital. 

 

In addition, if indeed any association is found, it can help to differentiate a constitutionally 

big baby from that resulting from abnormal glucose regulation. It is a single none fasting 

blood test that has been shown to have greater reliability with less than 6% inter-laboratory 

variation. Kenyatta National Hospital being the largest referral hospital in Kenya, will give a 

wider scope of other possible associations that may be beneficial and give an added value to 

the study due to its multi-ethnic range and capture of mothers from different geographical 

regions. 
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4.0: RESEARCH QUESTION 

Among immediate postpartum non-diabetic mothers, is glycosylated hemoglobin associated 

with fetal macrosomia? 

 

5.0: NULL HYPOTHESIS  

There is no association between immediate post-partum non-diabetic maternal HbA1c levels 

and fetal macrosomia in mothers receiving care at Kenyatta National Hospital. 

 

6.0: STUDY OBJECTIVES 

6.1 Broad Objective 

To determine the association between immediate post-partum non-diabetic HbA1c levels and 

fetal macrosomia among non-diabetic mothers receiving care at Kenyatta National Hospital. 

6.2 Specific Objectives 

Among immediate post-partum non-diabetic mothers with fetal macrosomia receiving care in 

Kenyatta National Hospital: 

i. To determine the correlates of elevated maternal HbA1c levels. 

ii. To determine the association between immediate postpartum maternal HbA1c levels 

and fetal macrosomia. 
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7.0: CONCEPTUAL FRAMEWORK 

7.1 Narrative 

Fetal macrosomia is known to be a cause of fetal and maternal morbidity and mortality, and 

later childhood obesity and increased risk of metabolic syndrome in childhood. Diabetes 

mellitus is among other causes such as maternal weight and maternal weight gain during 

pregnancy, previous history of macrosomic delivery, gestational age, male infant sex, 

maternal age and ethnicity that have been documented as associated factors and contributors 

to fetal macrosomia.  

 

It’s probably for this reason that high surveillance, and lots of effort such as screening, follow 

up is done by health care providers in averting this eventuality in the chronic diabetic patient 

and those with gestational diabetes. However, since macrosomia is not found only in the 

diabetics, but also the non-diabetics, this subject cannot be wished away especially in a 

population that has been documented to have increasing numbers of obesity and prevalence 

of abnormal glucose regulation in the setting of improved nutrition, sedentary lifestyle and 

improved socio-demographics.   

 

Less attention may be paid to the non-diabetics yet the macrosomia also causes them similar 

adverse events. In these patients, HbA1c can be a biomarker used to predict adverse fetal 

outcome and to know which patients to follow up closely even after childbirth if indeed it is 

found to have a significant association. 
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7.2 Diagrammatic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual Framework  
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8.0: STUDY METHODOLOGY 

8.1 Study Design 

This was a hospital-based Case-Control study whereby mothers who delivered babies with 

birth weights of 4000g and above were enrolled as cases while mothers who delivered 

children with birth weights of between 2500g and 3999g were enrolled as controls.  

8.2 Study Setting 

The study was conducted at the Kenyatta National Hospital labor ward and postnatal wards. 

The Kenyatta National Hospital, founded in 1901 and is situated in Nairobi county in Kenya, 

is a public national tertiary referral and teaching hospital for the University of Nairobi’s 

College of Health Sciences and Kenya Medical Training College and other medical colleges 

in Kenya. It has an average bed capacity of 1800. It has a heterogeneous population that 

caters for patients of all walks of life, from Nairobi County, its environs, referrals from other 

hospitals in the country and the greater East African Region. Several medical specialist 

departments are hosted here including the department of obstetrics and gynecology, which 

conducts approximately 10,000 deliveries per year, which encompasses both vaginal and 

caesarian deliveries, as it is linked to two operating theatres and a blood transfusion unit that 

operates 24 hours daily. This means that it is able to adequately and efficiently handle any 

possible emergencies and provide comprehensive care to patients. The labor ward and 

postnatal wards are part of the obstetric arm of this department, hence it was well suited to 

carry out this research. It also has a biochemistry laboratory within its vicinity that does 

immediate HbA1c analysis, hence enabling immediate specimen analysis upon collection. 

This study was therefore carried out in the hospital's labor ward and postnatal rooms in the 

three antenatal/postnatal wards GFA, GFB, and 1A. In addition, the hospital also draws its 

clientele countrywide, serving a population with diverse cultural and socioeconomic 

backgrounds. Moreover, with the institution increasingly attending to an increased number of 

clients especially after the introduction of free maternity services by the Ministry of Health, 

added to its suitability for the study. 

 

8.3 Study Population  

The Study population was non-diabetic women in their immediate postpartum period who 

delivered at term (>37 weeks gestation) at the Kenyatta National Hospital and met the 

eligibility criteria, their neonates. 
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8.4 Eligibility Criteria 

8.4.1 Inclusion criteria 

Mothers in the immediate postpartum period who were able and willing to give consent and 

meeting the following criteria: 

A. CASES 

a)  Had not been diagnosed with diabetes at the time of delivery 

b)             Gestational age of more than 37 weeks 

c)  Given birth to singleton babies 

d)  Given birth to neonates with birth weight above 4000g for cases 

      B.  CONTROLS 

a)  Had not been diagnosed with diabetes at the time of delivery 

b)             Gestational age of more than 37 weeks 

c)             Given birth to singleton babies 

d)             Given birth to neonates with birth weight between 2500g to 3999g 

* Immediate post-partum period was defined as the first 24 hours post-delivery. 

 

8.4.2 Exclusion criteria 

 A)            CASES   

a)  Mothers with confirmed Diabetes mellitus or RBS≥11.1mmols/l 

b)            Women had not delivered at Kenyatta National Hospital 

c)  Mothers with known Thyroid disease or any thyroid medications 

d)  Mothers on Iodine supplementation 

e)             Mothers with documented anemia 10.0g/dl,  known hemoglobinopathies 

including   sickle cell disease/trait 

f)  Mothers who had undergone blood transfusion in the last 3 months 

g)             Very sick patients  

h)             HIV patients and patients on Antiretroviral drugs (ARVs) 

i)             None consenting mothers 

B)              CONTROLS 

a)             Mothers with confirmed Diabetes mellitus or RBS≥11.1mmols/l 

b)               Women who had not delivered at Kenyatta National Hospital 

c)              Mothers with known Thyroid disease or any thyroid medications 

d)              Mothers on Iodine supplementation 
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e)               Mothers with documented anemia 10.0g/dl, known hemoglobinopathies 

including   sickle cell disease/trait 

f)              Mothers who would have undergone blood transfusion in the last 3 months 

g)                Very sick patients  

h)                HIV patients and patients on Antiretroviral drugs (ARVs) 

i)                 None consenting mothers 

8.5 Sample Size Determination 

The sample size was calculated using the difference in proportions - Fleiss JL formula 

(Statcalc epi-infoTM) as outlined below. The following assumptions were considered during 

the calculation:  

 

 

n = sample size per arm 

r = ratio of controls to cases, 1:1 in this case 

P1= proportion of mothers with elevated HbA1c among mothers with macrosomia, in this 

case, 7.8% (Sihem et al) 

P2=proportion of mothers with elevated HbA1c among mothers with normal weight neonates, 

in this case, 22.8% 

Ṕ =measure of variability, taken as 22.8+2.8/2 

Zβ=Value corresponding to the power of the study, in this case, 80% = 0.84 

Zα = Value corresponding to the normal standard deviate at 95% C.I, in this case, = 1.96, 

with 0.05 level of significance  

P1- P2 = effect size (difference in proportions)  

Odds ratio to be detected of 3.0  

Applying this in the Statcalc epi info software gives a value of 85 as shown below: 

2
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With the above assumptions and using a similar study done in South Africa, where the 

proportion of mothers with elevated Hb1C levels was 7.8%, the calculated sample size per 

arm was 77: with10% non-response rate, this came to 85 per arm. 

 

8.6 Definition of variables 

To achieve the objective a case-control study design was employed whereby; 

1. Cases were 85 women in their immediate postpartum period receiving care at KNH 

during the recruitment period who delivered infants with a birth weight above 4000g. 

2. Controls were 85 women in their immediate postpartum period receiving care at KNH 

during the recruitment period who delivered infants of normal birth weight i.e. 

between 2500g to 3999g. 

3. Non-diabetic mothers in this study were mothers who had not been diagnosed with 

diabetes by the time they delivered and with RBS of <11.1mmol /l. 

4. The correlates of  elevated HbA1c in this study included; 

i. Sociodemographic factors 

• Age and Parity. 

ii. Obstetric factors 

• High body mass index, excessive pregnancy weight gain, gestational 

age, history of large for gestational age and fetal sex. 
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8.7 Data Collection Procedure 

8.7.1 Sampling procedure 

The study participants were identified from the delivery register, where the patient’s delivery 

information including the birth weight is usually recorded. All women who had delivered 

neonates with birth weight of 4000 grams and above were approached to participate in the 

study as the cases. Sequential enrolment was done until the sample size of 85 was reached. 

For every case recruited, there was concurrent recruitment and enrollment of one participant 

as a control. This was done using simple random sampling from participants who delivered 

neonates with birth weight between 2500g and 3999g. 

 

Once the participants have been identified, they were individually interviewed in a private 

area, by either the principal investigator or any of the trained research assistants. They were 

given information on the purpose of the study, possible risks and benefits of the study, rights 

as a volunteer and anything else to their point of clarity. They werealso given sufficient time 

to read, understand and ask any questions to their satisfaction. Once clear both verbal and 

written consent (Annex 2: Consent form) were administered to participants in both arms of 

the study before enrolment to those who chose to participate. 

 

8.7.2 Data collection instruments 

These included: 

❖ Tools 

Daily birth register: This was used to identify the cases and the controls.  

A standard checklist: This was a standardized recruiting checklist to assist principal 

investigator and the two qualified research assistants (a registered clinical officer or a 

registered nurse) screen for inclusion/exclusion criteria in the process of recruitment of 

participants. 

A structured questionnaire: This questionnaire was administered by the Principal Investigator 

or either of the two qualified and trained research assistants to the recruited participants. The 

two research assistants were a registered clinical officer and a registered nurse. These 

questionnaires were used to assess the bio-data and the sociodemographic characteristics of 

the mothers, the antenatal records, the information on the index pregnancy and the previous 

obstetric history. For each questionnaire, a unique identifier was assigned which matched the 
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participants’ laboratory request form. Phlebotomy was done thereafter, and the standard 

operating procedures were duly followed during this process.  

Data collection form/ laboratory request form: This was used to collect the data from the 

laboratory. 

❖ Equipment 

Electronic Digital Blood Glucose Testing Kit (Blue): this was used to check the RBS of the 

clients that were being screened (for exclusion of overt diabetes) for the purposes of 

recruitment. 

Dirui machine; this was the machine used at the laboratory in the analysis of HbA1c. 

 

 

8.7.3 Filling of the questionnaire 

Once recruitment and consent had been obtained, a unique study number was allocated to the 

participant. The principal investigator and the trained research assistants administered 

structured questionnaires to the participants who filled the appropriate responses with regards 

to the participant's age, marital status, parity, last menstrual period, history of previous 

macrosomic deliveries. Ante-partum and intrapartum records were used as a source of 

corroborative reference to obtain information on height, weight at the time of delivery, 

antenatal visits, mode of delivery, gestational age at onset of labor, maternal and fetal 

complications during and after labor.  

 

Once the questionnaires were filled, two milliliters of venous blood was immediately 

collected by the principal investigator and the research assistants which were used to obtain 

the RBS levels, by use of the Electronic Digital Blood Glucose Testing Kit (Blue), for 

exclusion of overt diabetes, and thereafter transported immediately in an EDTA bottle (purple 

topped vacutainer) at room temperature, to the laboratory for analysis.  

 

Analysis was done at the Kenyatta National Hospital, Department of Laboratory Medicine 

biochemistry laboratory 16 which is two hundred meters from the obstetrics and gynecology 

department, by a registered medical laboratory technologist, within two hours of registration 

of the samples at the Biochemistry Laboratory reception. No storage was required. The 

standard technical operating procedure that was employed was Glycated Hemoglobin 

Enzymatic Assay Method (KNH/LAB MED-BIOCHEM/SYP/017F7 VERSION 1) (Annex 

4).  
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The principal researcher and the research assistants were responsible for retrieving the results 

from the laboratory, after which they were kept under lock and key by the principal 

researcher. 

 

 

A summary of data collection was as depicted in the following flow chart.  

 

  

Mothers with babies 

with birth weight more 

than 2500g 

Mothers delivering at 

the KNH labor ward 

and with babies of birth 

weight more than 2500g  

Informed written 
consent  

Mothers with 

babies with 

macrosomia (birth 

weight > 4000g 

Mothers who have 

consented to 

participate in the study 

2 ml of venous blood collected for estimation of HBA1c levels 

Mothers with 

normal weight 

babies (birth weight 

2500 – 3999g) 

Exclusion based on 
checklist /RBS 
≥11.mmoles/l 

Figure 2: Flow chart of Data Collection Procedure 
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8.7.4 Data Quality Assurance 

Pre-test of the study instrument was carried out in order to structure and modify the grammar 

used so as to avoid bias, misinterpretations, ambiguity and improve content validity. The 

research assistants were trained on the study methodology, how to conduct the interview and 

information retrieval. 

The quality control measures in the analysis of the HbA1c was done as per the laid down 

protocols in the scheduled ICQ of the Technical Operating Procedures. (Annex 4) 

 

8.7.5 Data Management and analysis  

Data was received in paper form. The questionnaire and clinical data collection form were 

linked to the unique identifier lab forms. Data verification was done by the principal 

investigator on a daily basis. The verified data was then entered into the excel software, by 

two data clerks through the double data entry technique. 

 

A biostatistician was consulted for the process of data entry and analysis. The verified data 

was thereafter imported to R software for data cleaning, categorization of variables and 

subsequent analysis. Missing data, duplicity of data and data inaccuracies were checked and 

corrections were done. The final master copy of received data was archived and backed up 

for future reference. A copy of this was now be used for analysis. 

 

Data analysis was done using R software. Comparison of sociodemographic, obstetric and 

medical characteristics of women with macrosomic neonates disaggregated into elevated and 

normal HbA1c was done using students T-test for continuous variables and chi-square for 

categorical data as appropriate. The outcomes were presented in form of graphs, charts, and 

tables. Measures of dispersion such as the mean, median and mode will be used to describe 

continuous data variables such as age, BMI and birth weights for the neonates.  

 

The risk factors associated with the development of macrosomia such as the BMI, parity, age 

were further analyzed and associations of variance determined. Multivariate analysis of the 

factors was done and tests of ANOVA conducted as appropriate. The association between 

elevated HbA1C levels and macrosomia was calculated and chi-square test used to establish 

the level of significance; HbA1c of 6.5% and above was considered elevated. Adjusted Odds 

ratio was be used to quantify any association as shown in the dummy tables (Annex 7). 
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8.8 Ethical considerations 

Permission to conduct the research was sought from the Kenyatta National Hospital-

University of Nairobi Ethics and Research Committee. Verbal and written Informed consent 

was obtained from the study participants prior to recruitment, and they were accorded 

anonymity with the information treated with confidentiality.  

Random Blood Sugar (RBS) was used instead of Oral Glucose tolerance test (OGTT) and 

fasting Blood Sugar (FBS) to exclude overt diabetes, in order to avoid keeping new 

parturients in a fasting state just for the sake of the study. The amount of blood taken (2 ml) is 

a very small amount that a one time off specimen would not affect the physiological 

functions of the participant. The collection of blood samples was done at the ward instead of 

the laboratory, to avoid newly delivered mothers from walking all the way to the 

biochemistry laboratory 200m away. Very sick patients or patients with other selected 

comorbidities are excluded from the study as by the exclusion criteria. 

 

Data collected was kept under lock and key only accessible to the principal investigator. 

Participants had a right to withdraw from the study and the standard of care was not 

compromised on refusal to participate in the study.  

 

Any obstetric or neonatal complications were managed according to existing protocols. 

Participants found with elevated HbA1c levels were contacted either in person or by phone 

and advised on follow up. 

 

The result of the study was disseminated via presentation to the department of obstetrics and 

gynecology, University of Nairobi. 

 

8.9 Study limitations 

The anticipated study limitations included deliberate giving of incorrect information by the 

study participants and recall difficulties during the filling in of the questionnaires. To mitigate 

this, the standard checklists and the questionnaireswere very extensive. In addition, the use of 

collaborative history from the patient’s files and antenatal clinic cards was done. 

 

Selection bias when selecting the control group, but this was mitigated by use of random 

sampling of the controls. 
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The use of random blood sugar to exclude overt diabetes instead of Oral Glucose Tolerance 

Test. This is due to the fact that Kenyatta National Hospital does not have a protocol for 

follow up for gestational diabetes and chronic diabetes mellitus in pregnancy, and oral 

glucose tolerance test is not routinely done to all mothers at the antenatal clinic, hence no 

prior oral glucose tolerance test results. The risk factor screening that is done has been found 

to have low sensitivity and specificity(18).In addition, not all mothers who attend antenatal 

clinic at Kenyatta National Hospital deliver at the hospital, similarly, not all mothers 

delivering at Kenyatta National Hospital received antenatal care there or had an oral glucose 

tolerance test done and documented at the point of they received their focused antenatal care.  

 

The quality of recording clinical findings during the antenatal period as clinicians do not fill 

all sections of the antenatal booklet, and some of the clients did not have their antenatal 

records as they attended different facilities. 
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9.0: RESULTS. 

The study period was from1stAugust 2018 to 28th September 2018. A total of 255 mothers 

were screened. 170 participants, 85 in each arm, met the inclusion criteria and were recruited 

to the study. However, 2 mothers from the control group withdrew their consent during the 

study and therefore were not included in the analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Flow chart for recruitment of study participants. 

Mothers with babies 

with birth weight more 

than 2500g (178) 

255Mothers delivering at 

the KNH labor ward and 

with babies of birth weight 

more than 2500g screened.  

Informed written consent  

(Declined consent {8}) 

Mothers with 

babies with 

macrosomia (birth 

weight > 4000g) 

n=85 

 

Mothers who have consented 

to participate in the study  

N=170 
STRUCTURED QUESTIONNAIRE 

 

l 

2 ml of venous blood collected for estimation of HBA1c levels 

Mothers with normal 

weight babies (birth 

weight 2500 – 

3999g)n=85 

N==== 

n 

Underweight Exclusion (46) 

Checklist based exclusion (23) 

RBS ≥11.1 mmoles/l (8) 
 

Withdrawn consent (2) 



28 
 

Table 1: Baseline descriptive analysis of immediate postpartum non-diabetic mothers 

delivering macrosomic babies at Kenyatta National Hospital. 

 

 
Variable 

   
Category 

 
Normal (N = 83) 

 
Macrosomia (N = 85) 

 
Age(Years) 

  
 

 
25.75(SD 5.23) 

 
29.11 (SD 5.27) 

 
Height(m) 

  
 

 
1.68(SD 0.10) 

 
1.74(SD 0.09) 

      

      

Marital Status   Married 65(78.31 %) 82(96.47 %) 

 
BMI 

   
Overweight 

 
2 (2.40%) 

 
10 (11.76%) 

Parity   PrimiGravida 39 (46.98%) 69 (81.28%) 
FamilyPlanning history   Hormonal 38 (45.78%) 54 (63.53%) 
History of DMScreening   Yes 53 (63.85%) 65 (76.47%) 
No of ANC Visits 
History of LGA babies  

  Less than 4Visits 
Yes 

26 (31.32%) 
6(7.22 %) 

11 (12.94%) 
16(18.82 %) 

 
Fetal Weight(kg) 
  

  
 

 
3.23(SD 0.382) 

 
4.27 (SD 0.25) 

 
 
FetalSex 

  
 

 
 
Female 

 
 

44 (53.01%) 

 
   
36 (42.35%) 

HbA1c (%) 
  

  
 

5.62(SD  0.60) 5.85 (SD 0.84) 

 

Table 1: A total of 85 participants per arm were recruitedinto this study, two in the control group 

withdrew their consent. The mean age in the normal weight was 26 years vs 29 years in the 

macrosomic group, most participants were married(96% cases vs 78%control group). 2.4% vs 

12%were overweight in the control vs the case group respectively. Most of the macrosomic group 

were primis (81%) and most participants in both groups had attended more than 4 ANC visits. The 

mean HbA1c value in the case group was 5.85% (SD 0.60) while that of the control group was 5.62% 

(SD0.84). 
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Figure 4: Individual HbA1c values of postpartum Non-Diabetic mothers delivering 

macrosomic babies at Kenyatta National Hospital. 

 

Figure 4: Scatter plot diagram of Individual HbA1c values in the two study subject groups. HbA1c 

range from 4.1%-10.1% in the case group vs 4.5%-7.8% in the control group. 

 

Table 2:Frequency distribution and analysis of sociodemographic correlates of Elevated 

HbA1c inimmediate postpartum non-diabetic mothers delivering macrosomic babies at 

Kenyatta National Hospital. 

  Normal weight 

(n=83) 

Macrosomia (n=85) OR 95% C.I P 

value 

 HbA1c(%) ˂6.5 (%) ≥6.5 (%) ˂6.5 (%) ≥6.5 (%)    

Age  ˂ 35 70(84) 6(7) 67(79) 6(7) 1.34 (0.20,5.50) 0.714 

 ≥35     6(7) 1(1) 11(13) 1(1)    

Parity Primi 38(46) 6(7) 14(16) 2(2) 0.38 (0.12,1.16) 0.089 

 Multip 38(46) 1(1) 64(75) 5(6)    

Marital 

Status 

Single 16(19) 2(2)     3(4) 0(0)    

 Married 60(72) 5(6) 75(88) 7(8)    

 

Table 2: There was no significant association found between elevated immediate postpartum HbA1c 

with age and parity.  
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Table 3: Frequency distribution and analysis of obstetric correlates of elevated HbA1c 

in immediate postpartum non-diabetic mothers delivering macrosomic babies at 

Kenyatta National Hospital. 

  Normal weight 

(n=83) 

Macrosomia (n=85) OR 95% C.I P 

value 

 HbA1c(%) ˂6.5 (%) ≥6.5 (%) ˂6.5 (%) ≥6.5 (%)    

Hx LGA  Yes      6 (7)       0(0)   14(16)       2(2) 1.01 (0.15,4.1) 0.991 

 No   47(57)       6(7)   64(75)       5(6)    

Prior FP 

Used 

Hormonal 35(42)       3(4)   51(60)       3(4) 0.85 (0.65,1.11) 0.354 

 Non hormonal 41(49)       4(5)   27(32)       4(5)    

Weight 

gain(Kgs) 

≥16    3(4)       0(0)       3(4)       1(1) 1.32 (0.28,6.86) 0.724 

 <16 73(88)       7(8)   75(88)       6(7)    

BMI Obese>30 41(49)       3(4)   45(53)       3(4) 1.93 (0.26,9.88) 0.457 

 Overweight 

25-30 

   1(1)       1(1)     9(11)       1(1) 0.67 (0.20,2.25) 0.513 

 Normal 18.5-

24.9 

34(41)       3(4)   24(28)       3(4)    

Fetal Sex Male 37(45)       2(2)   45(53)       4(5) 0.66 (0.21,1.98) 0.459 

 Female 39(47)       5(6)   33(39)       3(4)    

Gestation Early term 67(81)       6(7)   77(91)       7(8) 0.09 (0.00,2.21) 0.021 

 Term   9(11)       1(1)       1(1)       0(0)    

ANC 

Visits 

< 4 24(29)       2(2)   11(13)       0(0) 0.57 (0.09,2.21) 0.471 

 ≥4 52(63)       5(6)   67(79)       7(8)    

         

 

Table 3: There was statistically significant association between Term gestation and elevated HbA1c. 

The odds of developing macrosomia with exposure to elevated HbA1c was 0.086 times less in the term 

group (p 0.021). No association was found between history of LGA, prior FP use, pregnancy weight 

gain, BMI, Fetal sex, Gestation and number of ANC visits with elevated HbA1c. 

 

Table 4: Association between postpartum non-diabetic maternal HbA1c and Fetal 

Macrosomia at KNH. 

  Normal weight (n=83) Macrosomia 

(n=85) 

OR 95% C.I P 

value 

HbA1c ≥ 6.5% 7(8.4%)  7(8.2%)  0.974 (0.32, 2.97) 0.714 

 ˂ 6.5% 76(91.6%)  78(91.8%)     

         

Table 4: There was no significant association found between elevated HbA1c and Fetal macrosomia. 
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Table 5: Multivariate Analysis of postpartum non-diabetic maternal HbA1c and Fetal 

Macrosomia at Kenyatta National Hospital. 

  Normal weight 

(n=83) 

Macrosomia (n=85) AOR (95% C.I) P value 

 HbA1c (%) ˂6.5 (%) ≥6.5 (%) ˂6.5 (%) ≥6.5 (%)    

Age <35      6(7)      1(1)   11(13)       1(1) 1.91 (0.25, 10.57)    0.477 

 ≥35   70(84)      6(7)   67(79)       6(7)    

Parity Multip   38(46)       1(1)   64(75)       5(6) 0.21 (0.34, 1.04)    0.064 

 Primi   38(46)       6(7)   14(16)       2(2)    

Hx LGA  Yes      6 (7)       0(0)   14(16)       2(2) 1.93 (0.24, 11.36)    0.479 

 No   47(57)       6(7)   64(75)       5(6)    

Prior FP 

Used 

Hormonal   35(42)       3(4)   51(60)       3(4) 0.95 (0.22,  4.20)    0.938 

 Non hormonal 41(49)       4(5)   27(32)       4(5)    

Weight 

gain(Kgs) 

≥16  3(4)       0(0)       3(4)       1(1) 1.32 (0.28, 6.86)    0.383 

 <16 73(88)       7(8)   75(88)       6(7)    

BMI Obese>30 41(49)       3(4)   45(53)       3(4) 2.74 (0.31, 19.32)    0.318 

 Overweight 

25-30 

   1(1)       1(1)     9(11)       1(1) 0.84 (0.22, 3.37)    0.798 

 Normal 18.5-

24.9 

34(41)       3(4)   24(28)       3(4)    

Fetal Sex Male 37(45)       2(2)   45(53)       4(5) 0.56 (0.15, 1.96)    0.363 

 Female 39(47)       5(6)   33(39)       3(4)    

Gestation Early Term 67(81)       6(7)   77(91)       7(8) 1.30 (0.06, 11.94)    0.835 

 Term  9(11)       1(1)       1(1)       0(0)    

ANC Visits < 4 24(29)       2(2)   11(13)       0(0) 0.34 (0.02,2.36)    0.352 

 ≥4 52(63)       5(6)   67(79)       7(8)    

         

 

Table 5: Multivariate analysis reveals no significant association between immediate postpartum non-

diabetic maternal HbA1c and Fetal macrosomia. 
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10.0: DISCUSSION 

 

Establishing a biomarker for glucose regulation and macrosomia in the non-diabetic mother 

in a large obstetric unit like Kenyatta National Hospital would be of great value. Such a 

marker would increase surveillance and preparedness from the third trimester and subsequent 

follow up of the infant. HbA1c is a convenient, single non-fasting, easily available and easy 

to administer. It has less logistical requirement, and exhibits a less inter and intra laboratory 

variability. 

 

In the present study,the HbA1c reference ranges were 4.1%-10% in the case group while 

4.5%-7.8% the control group. The mean HbA1c was found to have no statistical difference in 

the two groups;5.85% (SD 0.84) in cases vs 5.62% (SD 0.60) in the controls. This is similar 

to most studies such as by Mayet and Jilal et al, Bacigalupo et al and  Ronald Coen et al who 

also found no appreciable differences between the mean values of the two groups, i.e. 7.68% 

(SD 1.51) vs 7.65% (SD 1.15); 6.59% (SD 0.42) vs 6.51% (SD 0.46); 6.7%(SD 1.5) vs 

6.5%(SD 0.2) respectively(40,44,47). However, our study showed a lower mean HbA1c 

value compared to the other two. This could be attributable to the difference in the 

determination of the HbA1c levels. The present study used the Latex agglutination method 

whereas the others used the Cation exchange chromatography.However, Sihem et al found 

the mean concentration of HbA1c to be significantly greater in the macrosomic group, 

(6.17% SD 0.85 vs 5.17% SD 0.57 p <0.001)(43),attributable to the HbA1c cut off of 5.85% 

in that study. 

 

Similarly, just like most other studies, this study revealed no statistical significance in 

correlation between elevated non-diabetic maternal HbA1c and age, BMI, parity, type of 

family planning previously used, history of previous macrosomic baby and number of ANC 

visits made, when the variables  were subjected to logistic regression with a HbA1c cut off of 

6.5% as per the WHO and ACOG guidelines(40,44).  ACOG via the ADA guidelines 

Diabetes in pregnancy, however recommends stricter values for glycemic targets in 

pregnancy: 6.0%-6.5% for pregestational and gestational DM and ≤6.0% as the pregnancy 

progresses(31). However,there was statistically significant association between early term 

gestation and elevated HbA1c. The odds of developing macrosomia with exposure to 



33 
 

elevated HbA1c was 0.086 times less in the term group (p 0.021). None the less, its clinical 

significance remains unclear, and may need to be further evaluated and established. 

 

Other studies however showed a contrary result to the present study, with different cut offs.R. 

Ensenauer et al in the PEACHES study demonstrated association between obese non-diabetic 

and high maternal HbA1c at delivery[adjusted odds ratio 3.56 (95% CI 1.64-8.02) p< 0.001] 

(42). This cohort study used a cut off of ≥5.7%, hencean increased HbA1c value of this value 

reflected a state of maternal dysglycemia in pregnancy with consequences to fetal growth. 

Coen et al showed a correlation between macrosomic infant withpre pregnancy obesity and 

greater pregnancy weight gain, withHbA1c cut off of 6.78%. This could also be attributable 

to the fact that macrosomia was considered to be >3.5kg, much lower than the WHO 

definition and a higherHbA1c cut off of 6.78% (47). 

 

Controversies equally arise in the correlation between HbA1c and fetal macrosomia. Using a 

cut off 6.5%, the findings of the present study were similar to other studies, in that, no 

significant correlation was demonstrable between HbA1c and birth weight. The studies done 

by Mayet et al, Bacigalupo et al, Coen et al and Fadel et al showed no significant 

correlation(40,44,47). Contrary to these, Widness et al, Steel et al and Sihem et al’s findings 

showed HbA1c to be a good predictor of fetal weight(p <0.01, and 5.85%, p <0.0001 

respectively)(43,48,49).This series however noted that with a cut off of 5.5% there was 

marginal significant association between HbA1c and occurrence of fetal macrosomia 

(p=0.046).  This case would suggest that the odds of a mother giving birth to a macrosomic 

baby is 0.63 times. Sihem et al also had similar results, in that, with a cut off of 5.85% (p 

<0.0001) HbA1c was considered as a risk factor for macrosomia(43). Other studies(29) have 

also suggested the use of a lower HbA1c cut off of 5.5% combined with fasting plasma 

glucose to diagnose glucose intolerance in the postpartum period. 

 

The findings on this study were based on additional corroborative data ascertained from the 

patients’ files and actual laboratory analysis served to avoid recall bias. Another strength is 

that it was the first of its kind in our set up therefore forming a baseline for other prospective 

studies. Most importantly, the study used an enzymatic assay method, which is an additional 

strength as enzymatic HbA1c assays have the highest specificity among all HbA1c assay 

methods. Our limitation was the lack of documented data, particularly OGTT as it is not 

routinely done in our set up during pregnancy to rule out DM, which is a potential 
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confounding, necessitating the use of exclusion RBS of ≥11.1mmoles/L for overt diabetes. 

This study however assumed that due to randomization during recruitment of study 

participants, any potential confoundingof DM would randomly fall on both arms of the study 

in an equal measure, and would therefore minimally affect our analysis. 

 

From our findings, the present study concluded that;among non-diabetic mothers delivering 

macrosomic babies at Kenyatta national hospital,maternal age, parity, BMI, Number of ANC 

visits, previous family planning use and history of macrosomia do not correlate to elevated 

maternalHbA1c. Similarly, there was no significant association between immediate 

postpartum non-diabetic maternal HbA1c and fetal macrosomia. 

 

We therefore do not recommend the use of HbA1c as a predictor of fetal macrosomia. 

Nonetheless, lower HbA1c cutoffs should be considered in subsequent studies. In addition, 

larger multicenter studies would be beneficial as there is no documented consensus for the 

reference ranges of HbA1c in healthy non-diabetics. 
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12.0: ANNEXES 

 

Annex 1: Study Questionnaire 

Date: _______________________Case: [  ]    Control: [  ] U.A No.__________ 

Section A: Bio data and Socio - demographic characteristics 

1. Age in complete years……………………Y.O.B………………………. 

2. Marital Status: Single [  ], Married [  ], Separated [  ], Divorced [  ], Widowed [  ]. 

3. Religion: Christian [  ], Muslim [  ], others (specify)……………………………. 

4. Nationality…………………………………………….. 

5. Ethnic tribe……………………………………………. 

6. Usual residence……………….………..……………… 

7. Weight (in kilograms): 

a. Last weight recorded after 37 weeks of gestation or before 

delivery…………………………………… 

b. Weight in the 1st trimester or preconception 

period…………………..………….……… 

c. Weight Change……….………..………..… 

8. Height (in meters) ……………………………………… 

9. Body mass index: 

                                      Weight (7a) 

(Height (8))2. K 

BMI___________ 

Section B: Antenatal Records 

1. Antenatal clinic attendance: Yes [  ]     No [  ] 

2. Number of visits…………………………….…………………. 

3. Antenatal profile 

a) Antenatal profile done:    Yes [  ]       No [  ] 

b) If 3a is yes, Hemoglobin levels………...g/dl 

       Blood Group (ABO)………………… (Rhesus)…………… 

VDRL…..………………………………………. 

                HIV…………………………………………….... 

4. Diabetes screening 
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a) Screening of diabetes in latest pregnancy, Yes [  ], No [  ] if yes method of 

screening…………………….……………………………... 

b) History of Diabetes,   Yes [  ] ,              No [  ] 

c) If 4a is yes on medication [  ] Diet Control [  ] 

Section C: Latest Pregnancy 

1. Parity…………………………………….…….……………………….... 

2. Post natal day number (1, 2, 3, 4 or 5)……………………………………... 

3. Gestation at time of delivery………….…. (Weeks)….....………. (Days). 

4. Mode of Delivery: 

a) Spontaneous vaginal delivery.    [  ] 

b) Assisted Vaginal delivery             [  ] 

c) Caesarean section                  [  ] 

5. Fetal Outcome 

a) Gender: Male      [  ]      Female    [  ] 

b) Live Infant          [  ] 

c) Still Birth            [  ] 

d) NBU admission, [  ] 

 

Section D: Previous Obstetric history 

1. Previous history of big baby            Yes [  ]             No [  ] 

2. a) History of family planning          Yes [  ]             No [  ] 

b) If 3a is yes, method of family planning……..…………………………. 

Section F: Blood Sample 

1. Blood sample taken                          Yes [  ]            No  [  ]      

2. RBS (mmoles/l)……………………….…………………………….. 

3. If no, document the exclusion criteria 

used…………...…………………………………………..….………. 

4. Color of vacutainer code ……………………………..……………… 

  



43 
 

Annex 2: Consent form 

Part 1: Information Sheet 

 

Title of the study: Association between non-diabetic maternal HbA1c and fetal macrosomia 

at Kenyatta National Hospital. 

Principal Investigator: Dr. Anne Effie A. Ouma MBChB, Mmed Obs/Gyn (Student) 

 

Introduction 

Dr. Anne Effie A. Ouma is a post graduate student in the department of Obstetrics and 

Gynecology, University of Nairobi, currently carrying out a study: Association between 

HbA1c with fetal Macrosomia at Kenyatta National Hospital. The purpose of this consent 

form is to give you the information that you will need to decide whether or not to be a 

participant in the study. Feel free to ask any questions about the purpose of the research, what 

happens if you participate in the study, possible risks and benefits, your rights as a volunteer 

and anything else in this form that is not clear. When we have answered all your questions, 

you may decide to be in the study or not. This process is called the “informed consent”. You 

are invited to participate in this study and can take all the time you need to make the 

decision. Kindly take time to read through the information provided. If there are any 

questions, comments or clarifications, please feel free to ask the principal investigator or the 

research assistants. 

 

May I continue? YES/NO 

This study has been approved by the Kenyatta National Hospital-University of Nairobi Ethics 

and Research committee protocol No._____________________________ 

 

PURPOSE OF THE STUDY / WHAT IS THIS STUDY ABOUT?  

The aim of this study is to collect information and find out the association between HbA1c a 

substance that is associated with increased glucose level in the blood, with the delivery of a 

large baby (equal to or more than 4000 grams) at Kenyatta National Hospital, this is in order 

as to better manage our patients and reduce the adverse outcomes for both the mother and the 

baby, and allow for adequate follow up if need be. Participants in this study will be asked 

questions about their age, weight, attendance to antenatal clinic, previous deliveries if any, 

and any medications they take. Thereafter, participants will have a choice to undergo a blood 

test to determine the level of HbA1c. There will be approximately one hundred and seventy 
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participants in this study, randomly chosen. We are asking for your consent, to consider 

participating in this study. 

 

PROCEDURE / WHAT WILL HAPPEN IF YOU DECIDE TO BE IN THIS STUDY? 

If you agree and decide to participate in this study, the following will happen: 

 

You will have to sign and also date the consent form. A copy of the completed form will be 

made and given to you to keep. You will be interviewed in a private area, where topics such 

as medical history and medications taken will be covered. Afterwards you will then complete 

a questionnaire that will be provided to you. The interviewer will be present for any 

questions or clarifications you may have. Once you have filled, a small sample of blood 

(about 2 milliliters) will be taken from your forearm in order to test for the HbA1c. This 

blood sample will be taken to the Kenyatta National Hospital laboratory. 

 

We will ask for a telephone number where we can contact you if necessary. If you agree to 

provide your contact details, it will only be used by people in this study and never be shared 

with others. The reason we may need to contact you is if we found any concerns such as 

elevations of the HbA1c that would require you to be followed up closely thereafter. 

 

POTENTIAL RISKS AND DISCOMFORT 

There are no anticipated risks associated with this study besides the minimal physical pain of 

the injection during drawing of blood. 

 

POTENTIAL BENEFITS 

You will benefit by receiving free testing, and free health information. We will refer you to 

specialized care and support where necessary. The information given to the research team by 

you is aimed to better understand and manage patients who deliver large infants. You will 

also be able to better understand your condition, so as to be better prepared in future 

pregnancies. In case the test is higher than expected, you will be called personally and 

informed on what follow up you will need. 

 

CONFIDENTIALITY 

The information that you give will be very confidential. No names will be used and instead, 

we will assign you a unique identification number in a password protected computer 
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software. Only the research team will have access to the information provided. We will keep 

all your paper record which under lock and key. Upon completion of the study, results will be 

shared only to the relevant parties. However, no system of protecting your confidentiality can 

be absolutely secure, so there is still a small possibility that someone could find out that you 

were in this study and find out information about you. 

 

WILL BEING IN THIS STUDY COST YOU ANYTHING? 

No. the test will be done free of charge. 

 

RIGHT TO REFUSE/CAN YOU WITHDRAW FROM THE STUDY? 

 

Participation in the study is solely voluntary, therefore, you do not have to take part if you do 

not desire to. You may decide to withdraw from the study at any time you wish.  Declining 

from participating or withdrawing will not in any way influence your current or future 

treatments/interventions and all your rights will be respected. 

 

PART 11: CONSENT FORM (STATEMENT OF CONSENT) 

Participant’s statement  

I have read and understood the information provided above. I have been fully explained to 

about the study and have had the opportunity to ask questions which have been answered to 

my satisfaction in a language I understand. The risks and the benefits have been explained to 

me. I freely agree to participate in this study voluntarily and have not been 

coerced/manipulated or bribed in any way, and that I may choose to withdraw at any time.  

 

I understand that all efforts will be made to keep information regarding my personal identity 

confidential. 

 

I agree to participate in the study     YES  NO 

I agree to have a sample of my blood taken for the study  YES  NO 

I agree to provide contact information for follow up   YES  NO 

 

Participant’s Name: ----------------------                        OR             Thumb Print of Participant 
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Participant’s Signature:  ---------------------- Date: ---------------------------------------- 

Witness’s Signature: -- ---------------------     Date: ---------------------------------------- 

Statement by Researcher 

I the undersigned have explained to the participant about the study. I have given the 

participant an opportunity to ask questions relevant to the study, and I have answered 

correctly to the best of my abilities. I have confirmed the participant has given consent 

voluntarily. 

Name of Researcher:   --------------------------------------------------------------- 

Signature:    ---------------------------------------------------------------- 

Date:     ---------------------------------------------------------------- 

Who to contact 

If you have any further questions, concerns or clarifications about the study, please feel free 

to contact: 

Dr. Anne Effie A. Ouma (Principal Investigator) 

P.O Box 298-00502 NAIROBI 

Nairobi 

Tel: 0723989641, Email: effanne@gmail.com 

 

Dr. George Gwako (MBChB, Mmed Obs / Gyn.)-Supervisor 

Lecturer, Department of Obstetrics and Gynecology, 

University of Nairobi, 

Consultant obstetrician/Gynecologist 

Kenyatta national hospital 

Tel:0722992268, Email: gngwako@gmail.com 

 

Dr. Maureen Owiti (MBChB, Mmed Obs /Gyn,)-Supervisor 

Consultant obstetrician/ Gynecologist 

Kenyatta National Hospital, 

Honorary Lecturer, Department of Obstetrics and Gynecology, 

University of Nairobi Tel: 0722274488 Email: drmaureenowiti@gmail.com 

 

Prof Mark L. Chindia, 

Secretary, KNH-UoN ERC 

P.O Box 19679-00202 Nairobi. 

mailto:effanne@gmail.com
tel:0722992268
mailto:gngwako@gmail.com
mailto:drmaureenowiti@gmail.com
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Tel: (254-020) 2726300-9, Email: uonknherc@uonbi.ac.ke 

FomuyaIdhiniyaUtafiti 

 

Sehemuya kwanza:  Maelezo 

 

MadayaUtafiti: Uhusianokatiyakujifunguamwanaaliyenauzitomkubwana 

“HbAckatikahospitalikuuya Kenyatta. 

MtafitiiMkuu:Daktari Anne Effie A. Ouma., 

Mwanafunzikatikaidarayauzazinamagonjwanawanawake 

 

Utangulizi 

Daktari Anne Effie Ouma nimwanafunziwa Chuo Kikuu cha Nairobi 

anaangaziamaswalayauzazinaafyayawanawakekwajumla. Ninafanyauchunguzikuhusu: 

Uhusianokatiyakujifunguamwanaaliyenauzitomkubwana ‘HbA1c’ 

(ambayohutusaidiakuelewajinsisukarihudhibitiwamwilini). Maudhuiyaridhaahiini kukupa 

maelezoutakayohitajikutumiakatikauamuziyakushiriki au kutoshirikikatikauchunguzihuu. 

Uwe hurukuulizamaswaliyoyotekuhusulengo la utafitihuu, 

ninikinachotokeaukishirikikatikautafiti, 

faidanahasarayakushiriki,nahakizakokamaaliyejitoleakushiriki, 

nachochotekileambachohakielewekivyema. 

Tutakapokuwatumejibumaswaliyakoyote,utaamuwakushirikikatikauchunguzi au la. 

Mchakatohuuunaitwaridhaayamaelezo, maanake “informed consent.” 

Unakaribishwakushirikikatikauchunguzihuunawawezachukuamudawowoteunayoitajikufanya

uamuziuamuziwakushirikinikwahiariyako. Kama kunamaswaliyoyote au 

ufafanuziutakaohitajika, kuwahurukuwasiliananamdadisimkuu au manaibu wake. 

 

Je, nawezakuendelea?   NDIO/ LA 

Utafitihuuumekubaliwanakamatiyamaadiliyautafitiyahospitalikuuya Kenyatta nachuokikuu 

cha Nairobi, itifakinambariP86/02/2018. 

 

LENGO LA UTAFITI/ UTAFITI WAHUSU NINI?  

Uchunguzihuuunaniayakukusanyataarifailikutambuakamakunauwezekanowauhusianowowet

eulekatiya HbA1c, kituambachokwawingihuusiananakuongezekakwakiwango cha 

sukarimwilini, nakujifunguamtotowauzitowajuu( gramunneelfu/4000g) hasaakwa wale 

mailto:uonknherc@uonbi.ac.ke
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ambaohawanaugonjwawakisukari. 

Kugunduauhusianohuuunawezakutusaidiakuboreshamatibabu, 

kupunguzamadhara,nahatakutuwezeshakutambuawatuwanaohitajikufuatiliwa Zaidi. 

Ukikubalikushiriki, utaulizwamaswalakuhusuumri, uzani, kuhudhuriaklinikiyaakina mama 

wajawazito, uzaziuliotanguliaikiwaipo, namadawayoyote. Baadayeutakuwanachaguo la 

kufanyiwauchunguziwadamukupatakiwango cha HbA1c. 

Takribanwatumiamojanasabiniwatashiriki. Tunaombaridhaayako, kukubalikushiriki. 

 

NAMNA / NINI KITAKACHOTOKEA UKISHURIKI? 

Ukikubalikushirikikwautafiti, zifuatazozitafanyika: 

 

Utahitajikakutiasahihinatarehekwafomuyaidhini/makubaliano. 

Nakalayafomuhiiitatengenezwanautapewamojakuwekanakubakinayo. 

Utafanyiwamahojianomahaliyakibinafsi,kuhusumadatofautikama vile magonjwayoyote, au 

madawayoyoteambayohuendaikawahutumia.baadayeutapewafomuiliyonamaswaliambayouta

hitajikakujibu. 

Mdadisiatakuwepokujibumaswaliyoyoteambayohuendaukawanayoiwapomaelezo Zaidi 

yatahitajika.  

Baadayakujazafomu, 

damukidogoitachukuliwamkononiambayoitapelekwakwamaabarayahospitalikuuya Kenyatta 

kupimakiwango cha HbA1c. 

Tutaombanambariyakoyasimuambayotutawasiliananaweweijapoitahitajika.Ukikubalikutupa

maelezoyamawasiliano, 

itatumikatuunawahusikawautafitihuupekeenahaitashirikishawenginekamwe. 

Tunawezawasiliananaweikiwakiwango cha HbA1c itakuwajuu, kiwango cha 

kuhitajikufuatiliwa. 

 

UWEZEKANO WA HATARI NA USUMBUFU 

Hakunahasarainayotarajiwakatikauchunguzihuuisipokuwauchungukidogowasindanoyakutoak

iasikidogo cha damu. 

 

FAIDA INAYOTARAJIWA 

Utafaidikakwakupatakipimo cha bure, namafunzoyahabarizaafya. 

Matokeoyauchunguzihuuyanalengo la kutoamatibabu bora 
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kwawaadhiriwawanaojifunguawatotowaliona kilo 

kupitailiyoyakawaidanakuboreshaafyakwavizazivijavyo. Ikijaikawakwambakiasi cha HbA1c 

imepitakiasi, mtafitimkuuatakupigiasimukukuelezeamaelezoyajisnsiutahitajikufuatiliwa 

Zaidi. 

 

USIRI 

Habariutakayopeanaitakuwayasiri. Matokeoyauchunguzihuuyatawekwasiri. 

Hakunamajinayatatumika. 

Utapewanambarihalisiitakayowekwakwakompyutailiyotunzwananenosiri.Wadadisituundiow

atawezakupatahabarihii. Rekodizakaratasizitafungiwachiniyakifulinaufunguo. 

Matokeoyauchunguziyatakabidhiwakwawanaohusika. Hatahivyo, 

hakunamfumoambaounausalamahalisi, 

kwahiyokunauwezekanoingawamdogomtukupatahabarikuwaukokwenyeutafitinakupatahabar

iyako. 

 

JE, KUSHIRIKI KWENYE UTAFITI UTAKUGARIMU CHOCHOTE? 

Hapana/la. Kipimokitakuwa cha bure. 

 

HAKI YA KUKATAA/ WAWEZA KUJIONDOA KWENYE UTAFITI? 

 

Kushirikikatikauchunguzihuu, nikwakujitoleakwahiariyako. 

Unahakiyakujitoakwauchunguziwakatiwowotebilayamadharayoyote, 

namatibabuyakobadoyataendeleakwanjiamwafakabilamatatizoyoyote. 

Kutoshirikinihakiyako, nahakihiiitaheshimiwa. 
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SEHEMU YA PILI: MAKUBALIANO ( TAARIFA YA IDHINI) 

Taarifayamshirika. 

 

Nimesomananikaelewaujumbeuliokohapajuu. 

Nimeelezewakikamilifukuhusuutafitihuunanilipatanafasiyakuulizamaswaliyaliyojibiwakwau

kamilifukutumialughaninayoielewa. Nimeelezewakuhusufaidanahasarayautafiti. 

Nimekubalikushirikikatikautafitihuubilakulazimishwaamakupewahongo,nanawezakuchaguak

utoshirikiwakatiwowote. 

 

Naelewakwambajuhidizotezitafanywakuwekausirikuhusuhabariyanguyakibinafsi. 

 

Nimekubalikushirikikwenyeutafiti    NDIO  HAPANA/LA 

Nimekubalikutolewasampuliyadamu cha utafiti  NDIO  HAPANA/LA 

Nimekubalikutoahabariyamawasilianoyakufuatiliwa NDIO  HAPANA/LA 

 

Jina la Muhusika: ………………… AU AlamayaKidole………………………………. 

Saini yaMuhusika: ……………………………………………………………………… 

Tarehe: ……………………………………………….. 

Saini yaShahidi: ……………………       Tarehe: ……………………………………. 

TaarifayaMdadisi 

Nimewaelezeawahusikakuhusuutafitinanikawapatianafasiyakuulizamaswali. 

Nimeyajibumaswaliyoteniwezavyo. 

Nimehakikishakuwawanaohusikawamekubalikwahiariyao. 

Jina la mdadisi: …………………………………………..…… 

Saini: ……………………………………………………………….. 

Tarehe: …………………………………………………………… 
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Kuwasiliana 

Kwa maswaliyoyote au ufafanuziwowotewasilianana: 

Daktari Anne Effie A. Ouma 

Mtafitimkuu 

Sanduku la Posta: 298-00502 

Nairobi 

Nambariyasimu: 0723989641 

Baruapepe: effanne@gmail.com 

 

Daktari George Gwako (MBChB, Mmed Obs / Gyn.)-Msimamizimkuu 

Mhadhiri, Idarayauzazinamagonjwayawanawake,  

Chuo Kikuu Cha Nairobi, 

Mshaurimkuuwauzazinamagonjwayawanawake,  

HospitaliyaKitaifaya Kenyatta  

NambariyaSimu: 0722992268 

Baruapepe: ggwako@gmail.com 

 

Daktari Maureen Owiti (MBChB, Mmed Obs /Gyn,)-Msimamizi 

Mshaurimkuuwauzazinamagonjwayawanawake, 

HospitaliyaKitaifaya Kenyatta, 

Mhadhiriwaheshima, IdarayaUzazinamagonjwayawanawake, 

Chuo Kikuu cha Nairobi NambariyaSimuTel: 0722274488 

BaruaPepe: drmaureenowiti@gmail.com 

 

Profesa Mark L. Chindia, 

Katibu, KNH-UoN ERC 

Sanduku la Posta: 19676-00202, 

Nairobi. 

Nambariyasimu: (254-020)2726300-9 

BaruaPepe: uonknh_erc@uonbi.ac.ke 

  

mailto:effanne@gmail.com
mailto:ggwako@gmail.com
mailto:uonknh_erc@uonbi.ac.ke
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Annex 3a: Standardized Recruitment Check List 

 

Medical History Screen YES NO 

Do you have a history of Diabetes Mellitus?   

Have you ever been screened/ tested for diabetes? Comment on the 

method used…………………………………………………………. 

  

Have you ever had glycosuria?   

If have been tested for diabetes, were you told you have DM or not?   

Have you ever been treated for diabetes mellitus?   

Have you ever been treated for any thyroid disease?   

Do you have sickle cell disease? Have you ever been investigated for it?    

Have you ever been treated for chronic kidney disease/kidney problems?   

Have you ever been treated for anemia in the last three months?   

Have you been transfused in the last three months?   

Have you been transfused after current labor process?   

Have you ever been treated for any bleeding disorder?   

Has your doctor ever prescribed for you any form of specific diet?   

Have you ever been treated for hypertension?   

Have you ever had thyroid any surgeries?   

If yes to surgeries, please specify.   

Do you attend any medical clinic?   

If yes to medical clinic please specify   

 

Annex 3b: Standardized Recruitment Check List 

 

Drug history: Have you ever used any of the following medication? YES NO 

Insulin   

Metformin( Glucophage,glucomet,glyf,merforal, 

forminal,ranophage,tabrophageglumetza, baymet,bigomet,conformin, 

riomet//glucovance) 

  

Chlorpropamide(diabecon,diabemide,diabenese,diabetex,dibonis,westcopramide)   

Glibenclamide(nogluc,Euglucon, betanase, daonil,glibenil,glibesyn, 

glibetics,gliborol,glicon,melix,) 

  

Gliclazide ( diacron,diamicron,diapro,glidiet,glizid, reclide,ziclin)   

Glipizide ( bimode, diactin, glipistin, glucosid,glynase)   

Gluquidone (glulenor)   

Pioglitazone( glitas,glustin,pioday,pioglit,piogluc,pioz)   

Rosiglitazone (avindia, avandamet)   

Any antidiabetic/combination medication( novonorm, novonodisk, premil)   

Thyroxin(eltroxin, tiroy)   

Propiolthyuracil   

Carbimazole (cabrel, antithroxin, neomercazole)   

Vitamin C ( ascorbic acid,flavorola,redoxon,limcee)   

Hydroxyurea   

Erythropoietin   

Are you currently on any medication? If yes, which medication? 

ARVs? 
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Annex 4a: Analysis Technique Insert 
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Annex 4b: KNH Biochemistry Laboratory Technical Operating Procedure 
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Annex 5: Study Timelines 

 

Annex 6: Study Budget 

Component Duration/Number Cost (kshs) Total (kshs) 

Research assistant 2 20000 40,000/= 

Statistician 1 30000 30,000/= 

Lab charges HbA1c 170 1000 170,000/= 

RBS/FBS charges 170 150 25,500/= 

Printing    

Consent form 200 20 4,000/= 

Questionnaires 200 20 4,000/= 

Final report 124 10 1,240/= 

Miscellaneous  5000  5,000/= 

TOTAL   279,000/= 

 

 Sep 

2017 

Oct 

2017 

Nov 

2017 

Dec 

2017 

Jan 

2018 

Feb 

2018 

March 

2018 

April 

2018 

May 

2018 

June 

2018 

July 

2018 

Concept 

development 

           

Proposal 

development 

           

Ethical 

approval 

           

Data 

collection 

           

Data analysis            

Results 

presentation&  

dissemination 
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Annex 7: Dummy Tables/Charts 

Objective 1: Correlates of elevated immediate postpartum maternal HbA1C among non-

diabetic mothers with fetal macrosomia. 

  

Table 1: Frequency distribution of Socio demographic factors 

  LGA 

n =85 

AGA 

n =85 

OR 

(95% C.I) 

P 

Value 

  ˂ 6.5% ≥ 6.5% ˂ 6.5% ≥ 6.5%   

Age  ˂ 35       

 ≥35       

Parity Primigravida       

 More than 

One child 

      

Marital 

status 

Single       

 Married       

 Other       

Religion  Christian       

 Muslim       

 Other       

Usual 

residence 

Urban       

 Sub Urban       

 Rural       

Ethnicity         
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Table 2: Frequency distribution of obstetric factors 

  LGA 

n =85 

AGA 

n =85 

OR 

(95% C.I) 

P 

Value 

  ˂ 6.5% ≥ 6.5% ˂ 6.5% ≥ 6.5%   

History of 

LGA 

Yes       

No       

History of 

FP use   

Hormonal       

Non 

hormonal 

      

Combined        

Pregnancy 

weight gain 

≥16 

kilograms 

      

 8-15 

kilograms 

      

BMI 25-29.99       

 ≥30       

Fetal Sex Male       

Female        

Gestation  

 

Early 

term 

      

Term       

Late term       

Post dates       
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5.6.2 Objective 2: To determine the association between maternal HbA1c and 

Macrosomia  

Table 3: Association between maternal HBA1C and Macrosomia 

  

LGA AGA 

HbA1c ≥6.5% a b 

HbA1c ˂6.5% c d 

 

OR = ad/bc 

 

Table 4: Multivariate Analysis of association between maternal HbA1c and Macrosomia 

  LGA 

n =85 

AGA 

n =85 

OR 

(95%C.I) 

AOR P 

Value 

  ˂ 

6.5% 

≥ 

6.5% 

˂ 6.5% ≥ 6.5%    

Age  ˂ 35        

 ≥35        

Usual 

Residence 

Urban        

 Rural        

Pregnancy 

Weight gain  

≥16 kg        

 ˂16 kg        

BMI  25-29.99        

 ≥30        

Fetal sex Male        

 Female        

Gestation  Early 

term 

& term 

       

 Late term 

Post 

dates 
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Annex 8: CITI certificate of Good Clinical Practice 
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Annex 9: KNH-UON ERC Approval 
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