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ABSTRACTS 

Background:  Gestational diabetes mellitus (GDM) is rapidly increasing worldwide. 

Globally, 17.8 million pregnancies are complicated by GDM. Recently, Tanzania has 

experienced a dramatic increase in the prevalence of GDM ranging from 0% in 1993 to 

19.5% in 2017 in different parts. GDM screening is not part of the routine antenatal 

services in Tanzania. This contributes to scarcity of data addressing the magnitude and 

predictors of GDM in Tanzania. 

Objectives: To determine the prevalence and predictors of GDM among pregnant women 

attending antenatal clinics in Dodoma Region, Tanzania. 

Methodology: A cross-sectional study was conducted in Dodoma region, Tanzania from 

April to May 2018 among pregnant women visiting Bahi, Chamwino, Makole health 

centers and Chamwino dispensary. Convenient sampling was used to select the region, 

district and health facilities that provide ANC in Dodoma region. Simple random sampling 

was used to select study participants. Screening and diagnosing of GDM were performed 

using the 2013 WHO criteria. Analysis was done using SPSS version 22 to determine the 

prevalence and predictors of GDM. 

Results: Among 600 expected sample size, 596 participated in the study, and 582 of them 

were analyzed successfully. The response rate was 99.3%. The prevalence of GDM was 

29.2% (n = 170), higher prevalence was found in urban 33.8% (n = 124) than in rural area 

21.4% (n = 46). Predictors of GDM were maternal age ≥ 35 years (AOR= 2.775), low 

physical activity level (AOR= 4.684), alcohol use (AOR=4.437), non-healthy diet 

(AOR=2.262), lack of awareness on GDM (AOR= 3.406) and family history of diabetes 

(AOR=2.455). 

Conclusion: Prevalence of GDM is relatively high in Dodoma region, contributed by 

advanced maternal age, family history of diabetes, inactive life style, unhealthy diet and 

lack of awareness regarding GDM. These findings indicate the need for raising awareness, 

screening and intervening for GDM in the community. 
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CHAPTER ONE 

 INTRODUCTION 

1.1 Background  

Gestational diabetes mellitus (GDM) is defined as “any degree of glucose intolerance with 

onset or first recognized during pregnancy” (WHO, 2013). GDM is a pregnancy 

complication that needs careful attention as it is associated with adverse maternal and fetal 

outcomes (FIGO, 2015). 

Globally 20.9 million pregnancies are associated with hyperglycemia. Among these, GDM 

affects 17.8 million pregnancies (IDF, 2017). In developed countries the prevalence of 

GDM ranges from 1-28%, and in Africa it affects up to 13.9% of pregnant women 

(Macaulay et al., 2014).  

The pathophysiology of GDM is based on pregnancy as it triggers changes in maternal 

metabolism to accommodate the growth of the fetus. The need for continuous nourishment 

of the fetus is made possible by complex interactions of the feto-placental-maternal unit 

and through the pregnancy hormones of corticotrophin releasing hormone, placental 

lactogen, progesterone and prolactin. These hormones create insulin resistance to make 

glucose available for the fetus. However, studies have reported additional factors that play 

a great role in development of GDM including pre-pregnancy insulin resistance due to 

increased maternal adipose deposition, decreased exercise and increased caloric intake 

(Mackeen & Trauffer, n.d.; Tan, 1997; FIGO, 2015). Other factors contributing to the 

development of GDM include family or pre-pregnancy history of diabetes, age above 25 

years and high BMI. Multiparity and excessive pregnancy maternal weight gain have been 

associated with GDM (Al-Rowaily & Abolfotouth, 2010; Mardi & Lutfi, 2012). 

A number of complications associated with GDM have been reported such as high rates of 

cesarean section, preeclampsia, 3
rd

 -4
th

 degree perineal tear and subsequent development of 
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type 2 diabetes mellitus (T2DM) (Kim, Newton, & Knopp, 2002; Lindasay, 2009). These 

factors contribute in a large proportion the development of GDM among pregnant women. 

Uncontrolled maternal diabetes mellitus has been associated with an increased risk of 

malformations, spontaneous abortion, fetal macrosomia, birth injuries, neonatal 

hypoglycemia, polycythemia, and hyperbilirubinemia (FIGO, 2015; Peterson & Peterson, 

1992). Long-term outcome of children with in utero exposure to maternal hyperglycemia 

may include higher risks for obesity and diabetes later in life (FIGO, 2015). 

In most of the time, GDM is asymptomatic and is identified incidentally during screening. 

There is still a problem regarding a clear consensus for GDM screening and management. 

Different methods have been used in different countries for diagnosis of GDM depending 

on the resources and such methods have given different results. These methods include 

fasting plasma glucose (FPG) and /or Oral Glucose Tolerance Test (OGTT), glucose 

challenge test (GCT) and rapid glucose test (Nielsen, Courten, & Kapur, 2012). However 

Oral Glucose Tolerance Test (OGTT) remains the international standard method 

(Lindasay, 2009; Ryan, 2011; WHO, 2013). 

GDM is a treatable condition with multiple associated predictors, some factors associated 

with its development are related to sedentary lifestyle and diet (FIGO, 2015; Liu, Xie, & 

Guo, 2017). Studies have shown that timely screening and intervention may improve the 

pregnancy outcome (Tuomilehto et al., 2001). The United States Preventive Services Task 

Force (USPSTF) found that there is benefit in screening for GDM after 24 weeks of 

gestation in asymptomatic women and controlling the glucose levels as it improves 

maternal and fetal outcomes (Barakat, Youssef, & Al-Lawati, 2010; Mardi & Lutfi, 2012; 

U.S Preventive services Task Force, 2014). 

Screening and intervention for GDM are not currently part of the routine package for 

antenatal services in Tanzania. As a result, there is little knowledge regarding the 
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prevalence of this condition in Tanzania. A few studies have reported the prevalence of 

GDM of 8.5% in the urban settings of Dar es Salaam whereas Morogoro and in 

Kilimanjaro is 19.5% (Mwanri, Kinabo, Ramaiya, & Feskens, 2013; Njete, John, Mlay, 

Mahande, & Msuya, 2017). These studies show a possible increase of GDM prevalence in 

Tanzania nevertheless, they included only pregnant women of certain gestational age 

unlike what is recommended by WHO, hence underestimating the problem. Sufficient data 

regarding the prevalence and predictors of GDM among pregnant women at any 

gestational age is needed in Dodoma Region for better understanding of the extent of the 

problem and devising effective interventions for prevention, screening and treatment.  

1.2. Problem Statement 

Worldwide, GDM develops in 1 in 25 pregnancies, and is associated with both short and 

long term complications to both mother and the fetus; such as pre-eclampsia, high risk of 

C/S, spontaneous abortion, congenital malformations and stillbirth (FIGO, 2015). Among 

those, up to 50% of pregnant women with GDM having long term hyperglycemia during 

pregnancy may result in T2DM later in life (FIGO, 2015; IDM, 2013). This leads to an 

increase of the diabetic population in the community. 

Despite the fact that there are clear effect of GDM, still even screening is not part of 

routine ANC package in Tanzania. This practice has greatly contributed to the scarcity of 

data on prevalence, risk factors, complications and outcomes among Tanzanian pregnant 

women with GDM.  

In Dodoma Region the prevalence of GDM is not known, although anecdotal evidence 

from data in Dodoma Regional Referral Hospital in 2017 shows high presence of 

pregnancy related complications such as pre-eclampsia, spontaneous abortions and 

congenital malformations which could be related to GDM.  Therefore, it is important to 

determine the extent of the problem aiming at future development of effective 
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interventional programs. This study aimed at assessing the prevalence and predictors of 

GDM in Dodoma, the capital city of Tanzania from April to June 2018. 

1.3 Objectives 

Broad objective 

To assess the prevalence and predictors of GDM among pregnant women attending ANC 

in Dodoma region from April to June 2018. 

Specific objectives 

1. To assess prevalence of gestational diabetes mellitus among pregnant women 

attending ANC in Dodoma Region. 

2. To determine predictors for gestational diabetes mellitus among pregnant women 

attending ANC in Dodoma Region. 

1.4 Research Questions 

1. What is the prevalence of gestational diabetes mellitus among pregnant women 

attending ANC in Dodoma Urban? 

2. What are the predictors of gestational diabetes mellitus among pregnant women 

attending ANC in Dodoma Urban? 

1.5 Significance of the study 

The results of this study will help to provide current data on the prevalence of the 

gestational diabetes in central part of Tanzania. This will help different health stakeholders 

to evaluate the component of care that pregnant women receive as they attend antenatal 

clinic. Additionally, the current study will also provide insight for the Ministry of Health 

and other stakeholders on planning and reallocation of resources for optimal health 
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services provision for the Tanzanian women during pregnancy, delivery and postpartum 

period while paying attention on the extent of GDM in the setting. 

In addition, the study will help to raise awareness among pregnant women on GDM and its 

associated risk life styles as well as protective factors.  Lastly, the study will be a source of 

reference for further studies, researchers and other health organizations on issues related to 

GDM. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Overview 

Usually pregnancy is characterized by insulin resistance resulting to hyperinsulinemia, 

thus,  some risk factors predispose some women to developing gestational diabetes 

mellitus (GDM) and later on they develop Type 2 diabetes mellitus (DM) (U.S Preventive 

services Task Force, 2014; FIGO, 2015). Development of GDM may occur at any time 

during pregnancy. The pancreatic function must be sufficient to secrete adequate amounts 

of additional insulin to overcome the insulin resistance created by the diabetogenic 

hormones during pregnancy. In early pregnancy, fasting and postprandial glucose 

concentrations are normally lower than in non-pregnant women below 24 weeks. Most 

pregnant women start developing GDM at a gestational age of 24 – 28 weeks (Tan, 1997). 

Several risk factors have been associated with GDM.  These include increased body mass 

index (BMI), family history of DM, GDM in the previous pregnancy, previous 

unexplained stillbirth, previous large baby (Hall, Thomsen, Henriksen, & Lohse, 2011; U.S 

Preventive Services Task Force, 2014). The World Health Organization (WHO) 

recommends screening all pregnant women for GDM at any gestation age, with a 2 hour 

glucose load of 75 g (WHO, 2013).  

2.2 Theoretical review 

This study concurs with the Theory of Web Causation (MacMahon & Pugh, 1970) which 

state that, diseases never depend upon a single isolated cause but rather several chains of 

causations in which each cause link itself as a result of complex interaction of preceding 

events; hence results to “web” of causation. This is similar to GDM as the disease has 

multiple causes, from changes of pregnancy itself together with other risk factors for a 

woman prior to pregnancy. 
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Figure 1: Web of Causation 

2.3 Conceptual Framework 

The conceptual framework has been also adopted from Theory of Web Causation 

(MacMahon & Pugh, 1970). 

 

Figure 2: Conceptual Framework 
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2.4 Empirical Review 

Prevalence 

Ben-Haroush as cited by Reece argued that the global estimate for gestational diabetes is 

lacking because of different standards of glucose tolerance testing (Reece, Leguizamón, & 

Wiznitzer, 2009) and the prevalence appears to depend on the race of the subjects and 

diagnostic criteria used. Many new criteria for the screening and diagnosis of GDM are in 

regular international use with different recommendations on how the test should be 

performed and what glycemic thresholds should be considered diagnostic (NICE 2008-10). 

For example, the International Association of Diabetes and Pregnancy Study Group 

guidance recommends a 75-g oral glucose tolerance test at 24–28 weeks for all women not 

previously diagnosed with diabetes by random or fasting plasma glucose testing at the first 

antenatal visit, with gestational diabetes diagnosed according to International Association 

of Diabetes and Pregnancy Study Group thresholds (IADPSG, 2010). After reviewing the 

1999 recommendation, in 2013, the WHO modified new recommendations of GDM 

diagnosis based on reducing maternal and neonatal complications due to GDM. The aim 

was to omit ambiguity and to have diagnostic consistency by developing evidence based 

diagnostic criteria for GDM. According to the WHO, GDM is diagnosed at any time 

during pregnancy if one or more of the following diagnostic criteria are met; fasting 

plasma glucose is 5.1-6.9 mmol/l (92 -125 mg/dl) and 2 hours glucose 75 g load is 8.5-11.0 

mmol/l (153 -199 mg/dl). These diagnostic criteria aim to increasing diagnosis and 

treatment of GDM and reduce maternal and fetal GDM complications (WHO, 2013). 

Lancet as cited by Buckley, showed that GDM affects only 5% of all pregnancies 

worldwide (Buckley et al., 2011). A study conducted in Guangzhou, China reported 340 

women with GDM were identified through screening between April 2011 and August 2012 

(Yu et al., 2014), indicating a significant number of women with GDM in the population. 
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Another cross-sectional study done in Qatar, the prevalence was found to be 6.4% (Al-

kuwari & Al-kubaisi, 2011). A systematic review study, presented high prevalence of 

GDM in Zuni Indian 14.3%, Chinese 13.9%, Indian-born women 15%, Melbourne 

Australia and Asian women in Illawarra 11.9% respectively (Beischer, Oats, Henry, 

Sheedy, & Walstab, 1991). Another study in India on GDM showed an increase in 

prevalence from 1% in 1998 to 16% in 2004 (Hall et al., 2011). In Europe the prevalence 

of GDM has shown to be 2- 6% in spite of different testing methods and routine screening.  

A systematic review focused on Sub-Saharan Africa from 1999-2011, found the prevalence 

of GDM to be 9.2% in Ethiopia that was both in rural and urban areas, and 3.7% in rural 

areas only. In South Africa, the prevalence was 3.8% in urban areas and 1.5% in rural areas 

(Hall et al., 2011).In Nigeria, a study on prevalence of GDM was done using comparison 

of OGTT 75g and 100g; they had two different results depending with type of screening 

method used. Using the 75g OGTT the prevalence was 11.6% and interpreted according to 

WHO criteria. Using 100g OGTT, the prevalence was 4.5% and interpreted according to 

NDDG criteria (Olarinoye, Ohwovoriole, & Ajayi, 2004). 

In Tanzania, a study done by Mwanri et al (2013) used the older WHO recommendation of 

GDM diagnosis (WHO, 1999) and reported the prevalence of GDM in rural and urban of 

Dar es Salaam and Morogoro to be 5.9% on average, with 8.4% in urban and 1% in rural 

areas respectively (Mwanri et al., 2013). The recent study conducted in Moshi municipality 

reported the prevalence of GDM to be 19.5% (Njete et al., 2017). The study included 

pregnant women of GA between 24-28 weeks. Hence the prevalence could be 

underestimated as pregnant women with GA above 28 weeks were not included in the 

study. Therefore, this current study included pregnant women regardless of their GA to 

establish the actual prevalence of GDM in Dodoma region as recommended by WHO 

(WHO, 2013).   
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Women with GDM are at greater risk of developing T2DM later in life. Without careful 

intervention and monitoring, the proportion of women with diabetes will increase and they 

are also at increased risk for complications in a future pregnancy. 

Predictors of GDM 

Family history reported to be the significant predictor for gestational diabetes mellitus 

(parents or sibling). In the study done in South India found a significant association 

between family history of diabetes and the presence of gestational diabetes mellitus where 

25% of women with GDM in urban had positive family history of diabetes mellitus 

(Seshiah et al., 2008). Another study among urban women in Toronto, Canada showed the 

risk of up to 35% of developing GDM among women with positive family history of 

diabetes mellitus (Ravi, Antony, Philip, Mathew, & Bernard, 2007). The same finding was 

reported in Qatar where positive parental history was a predictor for GDM (Al-kuwari & 

Al-kubaisi, 2011). 

Obesity is a common health problem globally and it has been reported to be a significant 

predictor of GDM. A cross-sectional field survey in India reported that the prevalence of 

GDM increased as pre-pregnancy BMI increased and the highest prevalence was observed 

amongst women with pre-pregnancy BMI ≥ 25kg/m
2
; that prevalence of GDM was 7% 

more in women with pre-pregnancy  BMI of ≥ 25kg/m
2
 as compared to women with pre-

pregnancy BMI 23-24.9kg/m
2
 in urban and semi urban areas (Seshiah et al., 2008). Obesity 

is increasing in Sub-Saharan African countries and impacts GDM and T2DM risks for 

local populations (Idemyor, 2010). Pre-pregnancy BMI of ≥ 30kg/m2 has been shown to 

increase risk for GDM and gestational hypertension (Yu et al., 2014). BMI above 25 kg/m
2 

when coupled with inactive lifestyle, dietary factors and cigarette smoking is also a 

predictor for GDM (Mwanri et al., 2013). 
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The risks of elevated BMI are also vertical and passed along to the offspring.  In Berlin, 

Germany cohort study from 1995-2000 showed that children born from mothers with 

GDM have consistently increased BMI which is a risk for type 2 diabetes and GDM in the 

future (Schaefer-Graf et al., 2005). 

In some settings, women are delaying child bearing until they complete their education and 

become stable professionally. As maternal age increases, risk for GDM also appears to be 

increased. A retrospective study of pregnancy at 40years or beyond in the United States 

showed those pregnancies to be associated with an increased risk of fetal death and other 

adverse outcomes. In the same study they found the risk of GDM increases with age. GDM 

risk was 2.4% at < 35 years of age, 6.9% between 35-39 years, and 8.7% at > 40years of 

age (Hoffman et al., 2007). 

 Similarly, a study in Limpopo, South Africa showed the prevalence of GDM to be 8.8%, 

with a higher prevalence among older women (Steyn., 2007). Maternal age as also shown 

to be a predictor for GDM in Chennai India where the highest prevalence of GDM was in 

pregnant women between 30-34 years with 35.8% in urban and 35.7% in semi-urban areas 

(Seshiah et al., 2008). Similarly, an age of 35 or more was reported to be a significant 

predictor of GMD in Qatar, where rate of GDM was higher among women aged ≥ 34 years 

(14.6) and lowest among those less than 24 years old (2.4) (Al-kuwari & Al-kubaisi, 2011). 

Furthermore increase in gravidity is reported to be a risk factor for GDM.  Women with 

more children also happen to be older, so this may also be related to age rather than a 

direct effect of high gravidity. This correlation has been reported in South India (Seshiah et 

al., 2008) and another study in Qatar reported that pregnant women who had four or more 

pregnancies were approximately 3 times more likely to develop GDM compared to 

pregnant women with low gravidity (Al-kuwari & Al-kubaisi, 2011). 
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On top of that unexplained perinatal loss has been observed to be a risk factor for GDM as 

abnormal glucose status could be responsible for the adverse effects. This has been well 

documented in the medical literature (Dutta‟s, 2013). A study in North India reported 

patients with previous pregnancy loss had a greater incidence of GDM in their current 

pregnancy. Furthermore, on the study done by Saxena, Tyagi and Trivedi on the pregnancy 

outcome of women with gestational diabetes, reported 10.1% of abortion occurred to 

women who had pregestational diabetes, 2.7% abortion to women with GDM and 0% of 

abortion to non-diabetic women (Saxena, Tyagi, & Trivedi, 2011).  

Lifestyle factors such as diet, physical activity, and alcohol intake has been found to 

associate with GDM in numerous studies. A cohort study performed to assess fast -food 

consumption (hamburgers, sausages and pizza) and GDM incidence found a link between 

such food consumption and higher risk of GDM incidence on intermediate and higher 

categories compared with low consumption category (Dominguez et al., 2014). Factors 

such as low physical activity is associated with high risk of GDM as it has been reported 

by one Finnish study that moderate physical activity lowered the risk of GDM by 30% 

(Koivusalo et al., 2015), compared to low physical activity level. 

In Tanzania, no studies have been done to associate dietary habit, physical activity and 

GDM unlike developed countries. Tanzania being a low-income country with different 

culture and geographical location, dietary patterns and GDM should be established that 

might discover risk diet 
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CHAPTER THREE 

METHODS AND MATERIALS 

3.1 Study Design 

The study design was an analytical cross-sectional study which involved screening for 

GDM among pregnant women at any gestational age. The screening involve blood glucose 

test, both fasting and/or OGTT using WHO diagnostic criteria (WHO, 2013).  

3.2 Study Area 

This study was conducted in Dodoma region which lies at 4
o
 to 7

o
 latitude South and 35

o
–

37
o
 longitude east. The region has a population of approximately 2 million people with 

seven districts. Six of them are in rural areas including Bahi, Chemba, Chamwino, Kondoa, 

Mpwapwa, Kongwa and the seventh district is Dodoma municipal. The region is the 12
th

 

largest in the country and covers an area of 41,310 km
2
 equivalent to 5% of the total area 

of Tanzania Mainland. It is a region centrally positioned in Tanzania. 

Most residents are peasants, agriculture and livestock being their major economic 

activities. Dodoma is frequently faced by drought and hence food scarcity. The region is 

classified as a food insecure region. As a result, Dodoma has a high burden of maternal and 

child health morbidity and mortality whereby in 2012, Dodoma ranked the ninth highest 

burdened region with a maternal mortality rate of 512/100,000 per live births. There are 

efforts to improve maternal and child health through numerous efforts, including 

Emergency Obstetric Care (EmOC) services and building maternity waiting homes. There 

are no routine services focused on preventing and treating GDM. 

Both urban and rural areas of Dodoma region were involved in this study.  In the urban 

settings, the study was conducted at Chamwino dispensary and Makole health centre. In 

the rural settings, the study was conducted at Bahi and Chamwino health centers. The 

participating health facilities have the ability of serving 1632 women in ANC per month 
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(Chamwino disp. 200, Makole 820, Bahi 460 and Chamwino health center 152 

pregnant women in ANC) covering 60% of all women who attend ANC in Dodoma 

Region. 

 

Figure 3: Map of Dodoma Region. Source: wildtrailssafaris.blogspot.com 

 

3.3 Study Population 

The study involved all pregnant women attending ANC in Dodoma region at 

Chamwino Dispensary, Chamwino Health Centre, Makole Health Centre and Bahi 

Health Centre. 

3.4 Selection Criteria 

3.4.1 Inclusion criteria 

i) All pregnant women attending ANC during the study period with no prior 

history of DM 

ii) All pregnant women who came in a fasting state for 8 hours since the last 

meal (supper) or who agreed to come on the following day in a fasting 

state 
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iii) All pregnant women who consented to participate in the study 

3.4.2 Exclusion criteria 

i) Pregnant women who failed to come in a fasting state and refuse to come on the 

following day in fasting state 

ii) Pregnant women who were currently taking medications that may interfere with 

the glucose results (example: quinine anti-malaria) 

iii) Pregnant women in ANC with current illness (example: women with high fever 

or severe anemia) 

3.5 Sample size 

The study involved a total 582 pregnant women who attended ANC in Dodoma Region. 

This sample was obtained by using the following formula; 

N=Z
2
 P (100 – P)/E

2
 

Where: 

N = Sample size 

Z = Standard normal distribution set at 1.96 (corresponding to confidence level of 95%) 

P = Prevalence of GDM (19.5); (Njete et al., 2017) 

E= Acceptable marginal error (5%) 

Therefore:  

N = Z
2
 P (100 - P)/ E

2
 

N =241.21= 300, to obtain a representative sample of pregnant women at any GA the 

sample were doubled to obtain a total sample size of 600. 

Proportional sampling according to the health facilities was done using the formula below: 

 

Specific health facility: total women at ANC per month × 600(Sample size) 

                               Total number of women at ANC in both facilities (1632) 
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(Chamwino Dispensary = 64, Makole Health Centre = 302, Bahi Health Centre = 168, 

Chamwino Health Centre = 56) cases were purposively selected during the study period to 

meet the sample size of 600. 

3.6 Sampling Techniques 

On getting the sample of the participants in this study, purposive sampling was used to 

select the region, districts and health facilities where the study was conducted. The aim 

was to get a representative sample from both rural and urban areas among the seven 

districts. From the seven districts, four health facilities were selected. For the rural district 

areas, Bahi and Chamwino Health Centers were selected whereas Makole Health Centre 

and Chamwino Dispensary were selected from the municipal area. 

To get the study participants, simple random sampling was used to select women on 

fasting state and/ or who agreed to come the following day on fasting state by using a list 

of clients who attended ANC. Then the purpose of the study was explained to the women, 

those who agreed to participate, were included in the study after meeting the inclusion 

criteria and consenting until the sample size on each health facilities was met. 

3.7 Data Collection Methods and Tools 

The study involved observation and questionnaire administration as data collection 

methods. The tools involved were semi-structured questionnaires and an observation 

checklist. The questionnaire had 9 sections; demographic section, socio-economic status, 

previous pregnancy history, current pregnancy history, family history, awareness of GDM, 

lifestyle, food frequency and a physical activity section. A checklist was used for 

anthropometric data measurement and investigations. 
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3.8 Definition of Variables 

Independent Variables: Demographic data, previous obstetric history, current obstetric 

history, physical activity, smoking, alcohol use, diet, BMI, MUAC, protein in urine and 

Hb. 

Dependent variable: GDM according to WHO criteria (WHO, 2013). 

3.9 Measurement of variable 

I. Independent Variable 

Group counseling and introduction to the study was done, questionnaires were used to 

collect some independent variables. The questionnaire included 6 questions regarding 

demographic data, 11 questions for socio-economic status, 6 questions on previous and 

present obstetric data, 10 questions about lifestyle and family history of diabetes and 8 

questions about women‟s awareness on GDM, Food Frequency Questionnaire (FFQ) and 

global physical activity questions (adopted from Global Physical Activity Questionnaire - 

GPAQ). 

Questions on awareness have been adopted from the study done in Samoa (Anne et al., 

2017) and were modified to meet the study objective of the current study, where a woman 

was considered has awareness of GDM if she could at least answer three questions and two 

risk factors for GDM, or else was considered unaware. 

The FFQ was adopted from study done by Katalambula et al on the study of dietary 

patterns as a predictor of colorectal cancer in Arusha Tanzania (Katalambula et al., 2017). 

Data from FFQ were merged to twelve food items as per Food and Agriculture (FAO) 

classification such as cereals, tubers and roots, vegetables, fruits, meat, eggs, fish and other 

sea food, legumes, nuts and seeds; milk and milk products, oil and fats; sweets and spices, 

condiments and beverages. (Kennedy, Ballard, & Dop, 2011). Then food items were 

entered in the SPSS software for statistical analysis which involved component factor 
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analysis to obtain the strongest patterns that describe the study participants to either 

healthy or non-healthy diet in relation to GDM.   

GPAQ tools have its manual for analysis if used in a study, where Metabolic Equivalent 

(MET) values are used to categories a participant in either high, moderate or low physical 

activity. On analysis, if MET value is ≥1500 minutes per week, the woman has high 

physical activity on the other hand, if the MET is ≥ 150 minutes per week, the woman is 

considered to have moderate physical activity and is simply taken as low physical activity 

(WHO: Department of Chronic Disease and Health Promotion Surveillance and 

Population- Based Prevention, n.d.). 

Anthropometric information was collected using the observation checklist. Middle upper 

arm circumference (MUAC) was obtained using UNICEF measurement standards and was 

used to categorize women as normal before pregnancy (MUAC< 28 cm) and overweight 

(MUAC > 28 cm) based on the assumption that, during pregnancy there is a negligible 

change of MUAC in pregnancy compared in non-pregnancy state (Khadivzadeh, 2010), 

and the readings were done by two research assistant to minimize observation error. Blood 

pressure was measured once from the left arm using a manual machine (Medizintechnik - 

Germany and Aneroid sphygmomanometer). Then women were instructed to clean their 

perineal areas before performing midstream urine collection by means of sterile containers 

for testing of protein in urine using dipstick test. Women were diagnosed as pre-eclampsia 

if the blood pressure was ≥ 140mmHg for systolic and diastolic BP≥ 90mmHg, and protein 

in urine was ≥ +3 ( 3g)(WHO, 2013). 

Hemoglobin (Hb) levels were also measured by pricking the tip of the finger to measure 

the Hb level using HemoCue Hb 201+ Hemoglobin photometer.  Women were classified 

as non-anemic (≥ 11g/dl), mild anemia (9.5-10.9g/dl), moderate anemia (8-9.4g/dl), severe 
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anemia (6.5- 7.9g/dl) and life threatening anemia (< 6.5g/dl) according to the standard 

WHO criteria (WHO, 2011). 

II. Dependent Variable 

Thereafter, screening for GDM was performed by a registered nurse or a request to return 

the following day was made in case the woman did not come in a fasting state. Fasting 

blood glucose (FBG) was taken from capillary blood and an OGTT with 75g oral glucose 

in 300 mls of water was administered orally to pregnant women with FBG < 5.1mmol/l. 

The glucose used was made in Nairobi/Kenya and was weighed and prepared by at the 

College of Health Science laboratory by a laboratory technician and Acc-Chek glucometer 

(Model GC, Germany) was used to measure blood glucose. The glucose was packed in 75g 

small packets mixed with 300mls of bottled water. After 2 hours, the capillary blood 

glucose was measured once again. A diagnosis of GDM was made using the WHO criteria 

(WHO, 2013). Positive results for GDM were recorded in their ANC cards and such results 

were reported to the clinicians for proper management and follow up. 

3.10 Data Analysis 

Data analysis was performed using Statistical Package for Social Sciences (SPSS) version 

22. Before analysis, the collected data were entered into the computer and cross-checked 

for cleanness by running frequencies of all variable to remove incorrect value if any and 

checking for missing data before analysis. Then a statistical normality test was performed 

to check if data were normally distributed or not by using graphs (histograms).  

For normally distributed data, the mean was used for descriptive analysis, otherwise 

median or mode was used. Demographic analysis was performed to analyze the 

demographic characteristic of the respondents. To test for association between categorical 

variables, Chi-square test and cross tabulation were used. Statistical evaluation method was 

done using logistic regression analysis to determine the predictors of GDM. A confidence 
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interval of 95% with the margin of error 5% (0.05) were used as statistical measures of 

significance. The P value of < 0.05 was regarded as statistically significant. 

Table 1: Summary of the model of analysis against objectives 

S/N OBJECTIVE MODEL PRESENTATION 

1 Demographic characteristics of 

the study participants 

Descriptive 

analysis 

Mean, median, mode, 

skewness, kurtosis 

2 Prevalence of GDM Descriptive 

analysis 

Frequencies distribution 

table 

3 Inferential statistics (Predictors 

of GDM) 

Binary/multiva

riate logistic 

regression 

OR, AOR, CI, p-values 

Source: Researcher‟s Plan (2018) 

3.11 Recruitment 

Four research assistants (nurses) were recruited and trained for one day concerning the 

objective of the study, interviewing techniques, logistics of the research tools and also the 

whole process of investigation. This helped the research assistants to understand the 

techniques of the tools in order to ensure consistency and uniformity when collecting data. 

3.12 Validity and Reliability 

The sample size of this study was 582 suitability of being representative in estimating the 

prevalence of GDM in Dodoma region for the period of time stipulated. The pre-testing 

process of the research tools (questionnaire and observation checklist) was performed in 

Kongwa district to ensure accuracy and precision of the planned research tools when 

collecting data in the field. They were modified for clarity before the actual study had 

begun. The questionnaire also was reviewed by experts to check for clarity and relevance. 
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3.13 Ethical consideration 

Permission to conduct this study was sought from the Ethical Clearance Committee of the 

University of Dodoma and permission to carry out the study at the selected settings was 

obtained from the Regional Medical Officer (RMO), District Executive Directors (DEDs) 

and Nursing In- Charge (matron) of the four participating health facilities. Both verbal and 

written informed consent was obtained from each participant. The purpose of the study was 

explained cleary to all the pregnant women with careful review of the risks and benefits of 

their participation.   

All procedures involved in data collection process were also communicated to the study 

participants before data collection ensued. Women with GDM were identified on their 

ANC cards and referred to the outpatient doctors for further management, where they were 

given diet and exercise management and followed up weekly for blood glucose 

monitoring. If glucose levels were still high in spite of the intervention, pharmacological 

interventions were initiated to control the blood glucose level. Women with DIP were 

placed on pharmacological intervention for blood glucose monitoring. 

3.14 Dissemination of Results 

Results for this study will be submitted to the University of Dodoma, College of Health 

sciences (CHS), School of Nursing and Public Health as a thesis required for award of the 

Masters degree in Midwifery. Copies will also be distributed to library of the CHS and 

RMO‟s office for reference purpose. The results will also be published a peer reviewed 

scientific journal so as to serve as a reference source for the studies of the similar nature in 

the later time as well as being presented to the Ministry of health and other stake holders 

for evaluation of the maternal and child health service policy in the country aiming and at 

improved and sustainable maternal and child reproductive health. 
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CHAPTER FOUR 

FINDINGS 

4.1 Overview 

This chapter presents the data analysis of results collected in the current study done to 

assess prevalence and predictors of GDM among pregnant women attending ANC in 

Dodoma Region. The analysis based on answering two objectives, i) to assess the 

prevalence of GDM among pregnant women attending ANC at Dodoma Region ii) to 

assess the predictors of GDM among pregnant women attending ANC at Dodoma Region. 

This chapter has been divided into three sections; 1) the social and clinical characteristics 

of respondents, 2) prevalence of GDM among pregnant women attending ANC in Dodoma 

Region and 3) predictors associated with GDM among pregnant women attending ANC in 

Dodoma Region, Tanzania. 

4.2 Social Demographics and Clinical Characteristics of Participants 

4.2.1 Social Demographic Characteristics of Participants 

The response rate of participants was 99.3% (N= 596). Among those 14 had DIP and 4 

refused to participate hence 18 women were excluded from analysis. 

A total of 582 pregnant women were then included in the analysis. Most of them were20-

30 years of age (77%, n= 448) and very few participants older than 35 years (10%, n=57).  

The mean age was 26 years (SD= 5.8). The youngest participant was 14 years old and the 

oldest participant 46 years old. The urban sample comprised 63% (n= 367) of participants 

(Makole Health Centre n= 194, 33.3% and Chamwino dispensary= 173, 29.7%) and the 

rest were from the rural facilities (Bahi Health Centre n=117, 20.1% and Chamwino Health 

Centre = 98, 16.8%). More than half of the participants (57.6 %, n=335) hadcompleted 

primary school education and only 5.5% (n= 32) had college education. Regarding their 

marital status, more than three quarters of the participant 85.7% (n= 499) were married and 
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very few were single 5.3% (n=31). Majority of study participants 71.5% (n= 416) were 

self-employed and very few 5.8% (n= 34) had formal employment. And about half of 

theparticipant 50% (n=291) were having low economic status and one quarter were having 

high economic status 146 (25.1%) as illustrated in table 2 below. 

Table 2: Social demographic characteristics of participants (N = 582) 

Source: Field data (2018) 

  

Variable N % 

Age (years) 

< 20 

20-34 

≥35 

 

77 

 

13.0 

448 77.0 

57 10.0 

Residence   

Urban 367 63.0 

Rural 215 37.0 

Education status 

Non educated 

Primary education 

Secondary education 

College education 

 

84 

 

14.4 

335 57.6 

131 22.5 

32 5.5 

Marital status   

Single 31 5.3 

Married 499 85.7 

Cohabiting 52 9.0 

Occupational status 

Employed 

 

34 

 

5.8 

Housewife 132 22.7 

Self-employed 

Economic status 

High 

Medium 

Low 

416 

 

146 

145 

291 

71.5 

 

25.1 

24.9 

50.0 
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4.2.2 Clinical Characteristics of Participants 

As shown in table 3 below, most women had been pregnant two to four times (53.3%, 

n=310). Very few had been pregnant five or more times (12.7%, n=74).  The mean number 

of pregnancies among participants was 3 (SD 1.6), with minimum and maximum gravidity 

being one and eight, respectively. More than one-third of participants were pregnant for the 

first time (198%, n=34).  More than half of the participants (55.2%, n= 321) were between 

25-40 weeks gestation and very few (1.5%, n= 9) were in the gestational age group of 1-12 

weeks.  The mean gestational age was 25 (SD 4.1) weeks, and a minimum and maximum 

gestational ages were 12 and 38 weeks, respectively.  

Results shows that, majority of participants had anemia (67.9%, n=395).  Most were mildly 

anemia (37.8%, n= 220) but a sizeable portion had moderate anemia (25.8%, n=150) and 

25 women were diagnosed with severe anemia (4.3%, n=25).  The mean hemoglobin level 

of participants was 10.2g/dl (SD=1.4), with a minimum and maximum Hb level of 7g/dl 

and 16.6g/dl, respectively. 
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Table 3: Clinical Characteristics of Participants (N= 582). 

VARIABLE N % 

Gravidity 

Mean Gravidity (SD) 

Minimum Gravidity 

Maximum Gravidity 

1 

2-4 

           ≥ 5 

Gestational Age(weeks) 

Mean GA (SD) 

Minimum GA 

Maximum GA 

1-12 

13-24 

25-40 

Hb categories 

Mean Hb (SD) 

Minimum Hb 

Maximum Hb 

Nonanemic (≥ 11g/dl) 

Mild (9.5-10.9g/dl) 

Moderate (8-9.4g/dl) 

Severe (6.5-7.9g/dl) 

 

3±1.6 

1 

8 

198 

310 

74 

 

25(SD 4.1) 

12 

38 

9 

252 

321 

 

 10.2 (1.4) 

7 

16.6 

187 

220 

150 

25 

 

 

 

 

34 

53.3 

12.7 

 

 

 

 

1.5 

43.3 

55.2 

 

 

 

 

32.1 

37.8 

25.8 

4.3 

Source: Field data (2018) 

4.3 Prevalence of GDM in Dodoma Region 

To answer this objective, fasting blood glucose (FBG)samples were obtained from the 

participants. The measurement was categorized into three diagnoses. FBG 5.1 – 6.9mmol/l 

was considered GDM positive.  FBG less than 5.1mmol/l was considered GDM negative 

and FBG greater than 7mmol/l was diagnostically having DIP, basing on WHO diagnosis 

criteria for GDM(WHO, 2013). Those with FBG < 5.1mmol/l were further given glucose 
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75g OGTT and diagnosis of GDM was made if OGTT was ≥ 8.5 mmol/l – 11.0 mmol/l ; 

and if OGTT ≥11.1 mmol/l was diagnosed as DIPotherwise GDM negative.  Out of 582 

pregnant women screened, the GDM prevalence was found to be 29.2% (n=170). 

Table 4: Prevalence of GDM in Dodoma Region (N= 582) 

GDM status   N % 

Positive 170 29.2 

Negative 412 70.8 

TOTAL 582 100 

Source: Field data (2018) 

The prevalence of GDM in urban area of Dodoma region found to be high compared to 

rural area as shown below  

Table 5: Prevalence of GDM in rural and urban area of Dodoma Region (N= 582) 

Residence                  Positive                      Negative 

 n % n % 

Urban 124 33.8 243 66.2 

Rural 46 21.4 169 78.6 

Source: Field data (2018) 

4.4 Predictors Associated with the Prevalence of GDM inDodoma Region, Tanzania. 

To determine predictors associated with the prevalence of GDM in Tanzania, chi-square 

test was done to explore factors related to GDM (P< 0.05). Factors that showed relation 

with GDM were further regressed to estimate the direction and strength of association with 

GDM while controlling the effect of other factors. 
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4.4.1Factors Related to the Prevalence of GDM in Dodoma Region 

When chi-square test was performed to explore the factors related to GDM, the following 

factors showed a significant relationship with GDM (p< 0.05); age, residence, education 

level, economic status, history of cesarean section, head of the family, family history of 

diabetes, awareness about GDM, alcohol consumption, MUAC, physical activity, pre-

eclampsia, history of delivery of a big baby and food patternsof pregnant women. 

Meanwhile the following factors showed no relationship with GDM (P>0.05); HIV status, 

gestational age, type of family, number of family member, number of dependents, Hb 

level, history of abortion, history of preterm delivery, age at first conception and 

occupation.  As seen in table 6 below. 

.
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Table 6: Factors related to the prevalence of GDM at Dodoma Region(N=582, chi-square test  

 

 

VARIABLE 

GDM STATUS   

POSITIVE 

        N 

 

     % 

 NEGATIVE 

       N 

 

% 

X
2 

P-value 

Age category 

<20 years 

20 – 34 years 

>35 years 

 

12 

136 

22 

 

15.4 

30.4 

39.3 

 

66 

312 

34 

 

84.6 

69.6 

60.7 

 

X
2
 = 10.245

a 

P-value = 0.006 

Residence 

Urban  

Rural  

 

124 

46 

 

33.8 

21.4 

 

243 

169 

 

66.2 

78.6 

 

X
2
 = 10.069

a 

P-value = 0.002 

Education level 

Non educated 

Primary education 

Secondary education 

College or university level 

 

16 

87 

54 

13 

 

19.0 

26.0 

41.2 

40.6 

 

68 

248 

77 

19 

 

81.0 

74.0 

58.8 

59.4 

 

 

X
2
 = 17.053

a 

P-value = 0.001 

Occupation 

Self-employed 

Housewife 

Employed 

 

111 

45 

14 

 

27.1 

32.8 

40.0 

 

299 

92 

21 

 

72.9 

67.2 

60.0 

 

 

X
2
 = 3.752

a 

P-value = 0.153 

Economic status 

High 

Medium 

Low 

 

27 

40 

103 

 

18.5 

27.6 

35.4 

 

119 

105 

188 

 

81.5 

72.4 

64.6 

 

X
2
 = 13.678

a 

P-value = 0.001 
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VARIABLE 

GDM STATUS   

POSITIVE 

        N 

 

     % 

 NEGATIVE 

       N 

 

% 

X
2 

P-value 

Age at first conception 

< 20 years 

20-34 years 

 

103 

67 

 

27.7 

31.9 

 

269 

143 

 

72.3 

68.1 

 

X
2
 = 1.154

a 

P-value = 0.283 

Gravidity 

1 

2-4  

>5  

 

48 

95 

27 

 

24.2 

30.6 

36.5 

 

150 

215 

47 

 

75.8 

69.4 

63.5 

 

 

X
2
 = 4.567

a 

P-value = 0.102 

HIV Status 

Positive 

Negative 

 

3 

167 

 

30.0 

29.2 

 

7 

405 

 

70.0 

70.8 

 

X
2
 = 0.003

a* 

P-value = 1 

GA category 

First trimester 

Second trimester 

Third trimester 

 

1 

66 

103 

 

11.1 

26.2 

32.1 

 

8 

186 

218 

 

88.9 

73.8 

67.9 

 

X
2
 = 3.822

a 

P-value = 0.148 

History of Cesarean Section 

Yes 

No 

 

22 

148 

 

50 

27.5 

 

22 

390 

 

50 

72.5 

 

X
2
 = 9.950

a 

P-value = 0.003 

Type of the family 

Nuclear family 

Single parent family 

Extended family 

Childless family 

 

101 

5 

29 

35 

 

32.7 

50 

24.8 

24 

 

208 

5 

88 

111 

 

67.3 

50 

75.2 

76 

 

 

X
2
 = 6.940

a 

P-value = 0.074 
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VARIABLE 

GDM STATUS   

POSITIVE 

        N 

 

     % 

 NEGATIVE 

       N 

 

% 

X
2 

P-value 

Head of the Family 

Husband 

Wife 

Others 

 

79 

9 

82 

 

23.1 

50.0 

36.9 

 

263 

9 

140 

 

76.9 

50.0 

63.1 

 

 

X
2
 = 16.348

a 

P-value = 0.000 

Number of family member 

1-4 family members 

5-8 family members 

9-15 family members 

 

119 

46 

5 

 

29.8 

28.8 

23.8 

 

280 

114 

16 

 

70.2 

71.2 

76.2 

 

 

X
2
 = 0.382

a 

P-value = 0.826 

Family history of diabetes 

Yes 

No 

 

26 

144 

 

53.1 

27.0 

 

23 

389 

 

46.9 

73.0 

 

X
2
 = 14.721

a 

P-value = 0.000 

Family member with diabetes 

None 

First degree relatives 

Second degree relatives 

 

145 

15 

10 

 

27.2 

57.7 

45.5 

 

389 

11 

12 

 

72.8 

42.3 

54.5 

 

 

X
2
 = 14.100

a 

P-value = 0.001 

Number of dependants 

< or = 3 

>3 

 

167 

3 

 

29.3 

25.0 

 

403 

9 

 

70.7 

75.0 

 

X
2
 = 0.105

a* 

P-value = 1 

Awareness 

Yes 

No 

 

1 

169 

 

4.3 

30.2 

 

22 

390 

 

95.7 

69.8 

 

X
2
 = 7.158

a* 

P-value = 0.005 
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VARIABLE 

GDM STATUS   

POSITIVE 

        N 

 

     % 

 NEGATIVE 

       N 

 

% 

X
2 

P-value 

Alcohol consumption 

None 

At least one bottle per day 

Stopped after conception 

 

153 

13 

4 

 

27.6 

61.9 

66.7 

 

402 

8 

2 

 

72.4 

38.1 

33.3 

 

X
2
 = 15.651

a 

P-value = 0.000 

Hb category 

Non anemic (>11g/dl) 

Mild (9.5-10.9g/dl) 

Moderate (8-9.4) 

Severe (6.5-7.9g/dl) 

 

58 

58 

47 

7 

 

31 

26.4 

31.3 

28.0 

 

129 

162 

103 

18 

 

69.0 

73.6 

68.7 

72.0 

 

 

X
2
 = 1.502

a 

P-value = 0.682 

MUAC 

<28 cm ( Normal) 

>28 cm (Overweight) 

 

82 

88 

 

24.7 

35.2 

 

250 

162 

 

75.3 

64.8 

 

X
2
 = 7.606

a 

P-value = 0.006 

Physical activity Level 

Low 

Moderate 

 

160 

10 

 

33.7 

9.3 

 

315 

97 

 

66.3 

90.7 

 

X
2
 = 25.017

a 

P-value = 0.000 

Pre-eclampsia 

Negative 

Positive 

 

159 

11 

 

28.2 

61.1 

 

405 

7 

 

71.8 

38.9 

 

X
2
 = 9.142

a 

P-value = 0.002 

History of big baby 

Yes 

No 

 

45 

125 

 

37.5 

27.1 

 

75 

337 

 

62.5 

72.9 

 

X
2
 = 5.025

a 

P-value = 0.025 

History of abortion 

None 

 

141 

 

27.9 

 

364 

 

72.1 

 

X
2
 = 3.066

a 



32 

 

 

VARIABLE 

GDM STATUS   

POSITIVE 

        N 

 

     % 

 NEGATIVE 

       N 

 

% 

X
2 

P-value 

At least one 29 37.7 48 62.3 P-value = 0.080 

Food pattern 

Non healthy diet 

Health diet 

 

111 

59 

 

38.3 

20.2 

 

179 

233 

 

 

61.7 

79.8 

 

X
2
 = 22.977

a 

P- value = 0.000 

History of preterm delivery 

None 

At least one 

 

165 

5 

 

29.4 

25.0 

 

 

397 

15 

 

70.6 

75.0 

 

X
2
 = 0.178

a 

P-value = 0.445 

 

*= Fisher‟s Exact test 
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4.4.2 Predictors Associated with the Prevalence of GDM among Pregnant Women in 

Dodoma Region 

When logistic regression analysis was done, the following predictors were found to be 

significantly associated with GDM, including maternal age greater than 35 years (AOR 

2.775, P value 0.042, 95%CI: 1.040; 7.404), non-healthy diet (AOR 2.262, P value 0.003, 

95% CI: 1.329; 3.848), low physical activity (AOR 4.684, P value 0.000,  95% CI: 2.175; 

5.089), lack of awareness about GDM (AOR 3.406, P value 0.007, 95%CI: 2.265; 4.853),  

alcohol  use ( AOR 4.437, P value 0.005, 95%CI: 1.572; 3.519) and  family history of 

diabetes mellitus (AOR 2.455, P value 0.004, 95% CI: 1.341; 4.494). However, some of 

the factors were found not to be significantly associated with GDM when adjusted with 

other factors, these are MAUC (AOR 1.142, P value 0.572, 95% CI 0.719-1.814), history 

of cesarean section (AOR 1.785, P value 0.128, 95% CI 0.846-3.767); and other factors as 

shown in the table below. 
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Table 7: The association between predictors and GDM among pregnant women at Dodoma Region, Tanzania (N = 582, logistic regression) 

VARIABLE OR P-value CI 95% AOR P-value CI 95% 

Lower Upper Lower Upper 

Age category 

<20 years (Ref) 

20-34 years 

>35years 

 

 

2.397 

3.559 

 

 

0.008 

0.002 

 

 

1.255 

1.574 

 

 

4.580 

8.048 

 

 

1.581 

2.775 

 

 

0.216 

0.042 

 

 

0.765 

1.040 

 

 

3.264 

7.404 

Education level 

Non educated  

Primary education 

Secondary education 

College/ University level (Ref) 

 

0.344 

0.513 

1.025 

 

0.019 

0.079 

0.951 

 

0.141 

0.243 

0.467 

 

0.838 

1.082 

2.251 

 

0.429 

0.408 

0.812 

 

0.145 

0.059 

0.661 

 

0.137 

0.161 

0.319 

 

1.340 

1.036 

2.063 

Residence 

Urban  

Rural (Ref) 

 

1.875 

 

0.002 

 

1.268 

 

2.772 

 

1.024 

 

0.938 

 

0.565 

 

1.857 

Food patterns 

Not healthy diet 

Health diet (Ref) 

 

2.449 

 

0.000 

 

1.690 

 

3.549 

 

2.262 

 

0.003 

 

1.329 

 

3.848 

Economic status 

                  High 

                  Middle 

                 Low (Ref) 

 

0.414 

0.695 

 

0.000 

0.103 

 

0.256 

0.449 

 

0.671 

1.076 

 

0.748 

0.960 

 

0.416 

0.879 

 

0.372 

0.569 

 

1.506 

1.620 

MUAC 

<28 cm ( Normal)- Ref 

>28 cm (Overweight) 

 

 

1.656 

 

 

0.006 

 

 

1.155 

 

 

2.374 

 

 

1.142 

 

 

0.572 

 

 

0.719 

 

 

1.814 
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VARIABLE OR P-value CI 95% AOR P-value CI 95% 

Lower Upper Lower Upper 

Pre-eclampsia 

Negative (Ref) 

Positive 

 

 

4.003 

 

 

0.005 

 

 

1.525 

 

 

10.509 

 

 

3.043 

 

 

0.052 

 

 

0.990 

 

 

9.354 

Physical activity Level 

Low 

Moderate ( Ref) 

 

2.927 

 

 

0.000 

 

2.501 

 

4.708 

 

4.684 

 

0.000 

 

2.175 

 

5.089 

Awareness 

Yes (Ref) 

No 

 

 

2.533 

 

 

0.028 

 

 

1.275 

 

 

3.302 

 

 

3.406 

 

 

0.007 

 

 

2.265 

 

 

4.853 

Alcohol use 

None (Ref) 

One bottle per day 

Stopped after conception 

 

 

4.270 

2.255 

 

 

0.002 

0.057 

 

 

1.736 

0.953 

 

 

2.504 

2.983 

 

 

4.437 

4.723 

 

 

0.005 

0.121 

 

 

1.572 

0.662 

 

 

3.519 

3.680 

Family member with Diabetes 

None (Ref) 

First degree 

Second degree 

 

 

2.440 

2.304 

 

 

0.001 

0.032 

 

 

1.444 

1.074 

 

 

4.123 

4.941 

 

 

 

1.045 

1.195 

 

 

 

0.896 

0.728 

 

 

 

0.544 

0.436 

 

 

2.007 

3.271 

Family history of Diabetes 

Yes 

No (Ref) 

 

3.054 

 

0.000 

 

1.688 

 

5.524 

 

 

2.455 

 

0.004 

 

1.341 

 

4.494 
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VARIABLE OR P-value CI 95% AOR P-value CI 95% 

Lower Upper Lower Upper 

Head of the Family 

Husband 

Wife 

Husband and wife 

In-laws 

Parents (Ref) 

 

1.352 

4.500 

2.831 

1.286 

 

0.704 

0.099 

0.191 

0.822 

 

0.286 

0.752 

0.596 

0.143 

 

6.386 

2.931 

13.445 

11.543 

 

1.157 

5.009 

1.748 

1.207 

 

0.865 

0.106 

0.515 

0.876 

 

0.214 

0.710 

0.325 

0.115 

 

6.256 

3.356 

9.402 

12.673 

 

History of cesarean section 

Yes 

No (Ref) 

 

2.635 

 

0.002 

 

1.417 

 

4.901 

 

1.785 

 

0.128 

 

0.846 

 

3.767 

History of big baby 

Yes 

No (Ref) 

 

1.618 

 

 

0.026 

 

1.060 

 

2.469 

 

1.433 

 

0.188 

 

0.839 

 

2.449 
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CHAPTER FIVE 

DISCUSSION 

5.1 Social demographic and clinical characteristics of participants 

Studying demographic characteristics of the respondents was one aspect of this study. As 

postulated in chapter four, one of the remarkable finding were majority of participants 

reported to have their first pregnancy below the age of 20 years. This is because of earlier 

involvement of teenage in sexual activities which determines the extent of women exposed 

to the pregnancy risk; leading to increase prevalence of teenage pregnancy in the 

community (Uromi, 2014) despite of the fact that it is associated with both sexual 

transmitted infection (no protection is used), maternal and child health complications 

(Ganchimeg et al., 2014) and social consequences like school drop outs. This has been also 

found in the study done in South Africa and in Tanzania where the rate of teenage 

pregnancy rate increased on the recent years (Jonas, Crutzen, Borne, Sewpaul, & Reddy, 

2016; TDHS-MIS, 2016).Earlier exposure of women to pregnancy might lead to high 

parity and increase their risk of GDM and DM later in life (Engeland, Bjørge, Kjersti, & 

Furu, 2011), due to multiple insulin resistance faced in each pregnancy. 

5.2 Prevalence of GDM 

This study showed the prevalence of GDM to be 29.2% among pregnant women attending 

ANC in Dodoma Region, Tanzania. This prevalence is higher compared to the prevalence 

reported by other studies done in Tanzania. 

This reflects a huge number of high risk pregnancies in the community.  A study 

conducted in Tanzania two decades ago showed the prevalence of GDM to be 0% (Lutale 

et al., 1993), showing a marked increase in the prevalence of GDM. This change may be 

due to increases in urbanization, adoption of modern sedentary lifestyles and rise of 
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obesity among women of reproductive age resulting in a high population of people with 

insulin resistance and GDM.  

This study shows a higher GDM prevalence than the recent study done in Kilimanjaro 

Region where the prevalence found to be 19.5% (Mwanri et al., 2013; Njete et al., 2017).  

Differences may be due to the Kilimanjaro study‟s inclusion of women between 24- 28 

weeks gestation only.  Our study included women regardless of their GA, as recommended 

by WHO (WHO, 2013). That might tell the significant number of women left behind due 

to the limitation of GA (especially women with GA above 28 weeks) unlike in this study 

where women regardless of their GA were included.  Our findings differ from the findings 

in urban Nigeria and Tanzania where the prevalence were 4.8% and 8.4% respectively 

(Mwanri et al., 2013; O et al., 2013).  Again, the lower prevalence of GDM found in other 

studies might be due to the different diagnostic criteria used. The Tanzanian study used the 

former diagnostic criteria of WHO (WHO 1999) and the study done in Nigeria used the 

National Diabetes Data group criteria, compared to the current study that used WHO 

recommended diagnostic criteria which has a lower cut off point compared to the former 

recommendation (WHO, 2013).   

The higher prevalence might also be explained by a rapid increase in obesity and 

overweight populations during the five year time difference between the studies.  In Dar es 

Salaam there was an increase from 3.6% in 1995 to 9.1% in 2004 and in the 2010 Tanzania 

Demographic and Health survey, 22% of women weigh more than they should with 15% 

categorized as overweight and 6% as obese(National Bureau of Statistics (NBS) 

[Tanzania] and ICF Macro & Tanzania Demographic and Healthy Survey 2010, Dar es 

Salaam, 2010).   

This study also found the prevalence of GDM to be higher in Urban (33.8%) compared to 

rural area (21.4%). This findings also are supported by the study done to estimate the 
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prevalence of GDM in rural and urban area of Dar es Salaam and Morogoro, where they 

found higher prevalence of GDM in urban area (8.4%) compared to that of rural area (1%) 

(Mwanri et al., 2013). This can be explained by urbanization and adaptation of modern life 

(inactive life style) in urban compared to rural area leading to high prevalence of obesity 

hence high prevalence of GDM. 

The rise of obesity in Tanzania is alarming in the context of GDM, diabetes and other non-

communicable diseases.    

5.3 Predictors for GDM 

Among the factors that were studied in this study, advanced maternal age (≥ 35 years) was 

found to be a significant predictor for GDM. This finding has been widely reported in 

other studies conducted in both low and high resource settings. A study done in Nepal and 

Nigeria by Tamrakar and Owenighi et al reported advanced maternal age to be significant 

associated with GDM(O et al., 2013; Tamrakar, 2014). Similar findings was also obtained 

from the study done in Al-Kuwar and Kiani in Qatar and Iran respectively where in their 

study, maternal age above 30 years was a significant risk factor for GDM (Al-kuwari & 

Al-kubaisi, 2011; Kiani et al., 2017). This association may be due to the fact that advanced 

maternal age is associated with higher parity. Women may have had GDM in the previous 

pregnancy and again have GDM in a subsequent pregnancy. Regardless, GDM risk 

increases with each pregnancy due to recurrent insulin resistance with each pregnancy. 

 There has been a global decline of the age of pre-diabetes and diabetes onset plus an 

overall increase of childbearing age.  The makes women old older reproductive ages at 

higher risk of developing gestational diabetes (FIGO, 2015) compared to women of lower 

reproductive age.  Advanced maternal age has been associated with bad obstetric outcomes 

including higher risk for C/S (Muganyizi & Balandya, 2013), but it should be also noted as 
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a primary predictor for GDM, and should be considered when providing care for women 

with more advanced age.   

Family history of DM has been also found to be a significant predictor for GDM especially 

first degree relative (sister/ brother) when not adjusted with other factors. Genetic receptors 

such as B3-adrenergic receptors gene that can be inherited form one generation to another 

have been proposed to be responsible for weight gain and insulin resistance (Ventura, 

Schranz, & Chircop, 2003) and hence higher risk of GDM later in life. Results from this 

study are also supported by the results of the study done in Qatar where they found family 

history especially paternal history of diabetes was significantly associated with GDM (Al-

kuwari & Al-kubaisi, 2011).  A recent study conducted in Dar es Salaam Tanzania to 

develop a practical non-invasive tool for predicting undiagnosed GDM found family 

history to be one of three statistically significant risk factors for the development of GDM 

(Nombo, Mwanri, Brouwer-Brolsma, Ramaiya, & Feskens, 2018). The reason for similar 

findings could be due to the same study design involved in the study that is cross sectional 

study and the same setting where the study were collected, that is in the ANC.  

A Canadian study that assessed GDM‟s genetic effects regarding metabolic disease in 

newborns, found that GDM has epigenetic effects on genes that affect the metabolic 

diseases pathway. This impacts fetal growth and development, as evidenced by DNA 

methylation involved in fetal metabolic programming (Ruchat et al, 2013).This supports 

observational findings that a family history of diabetes mellitus is one among the most 

important predictors of GDM and can be used to classify high risk women for screening if 

universal screening is not feasible due to resource constraints. 

Low physical activity among pregnant women was found to be a significant predictor for 

GDM compared to women with a moderate physical activity level. Increases in sedentary 

lifestyles and obesity due to urbanization certainly affects levels of physical activity. 
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Physical activity is protective as GDM can be intervened by moderate physical activity to 

give good pregnancy outcome. This findings is supported by one Finnish study, done by 

Koivusalo et al where they reported 30% decreased risk of GDM with such an intervention 

(Koivusalo et al., 2015). Also in another study done in China also found similar results 

where women with casual and shorter walking pace were associated with higher risk of 

GDM than women with usual and longer walking pace (Zhang, Solomon, Manson, & Hu, 

2006). A meta-analysis has shown that pre-pregnancy physical activity in the highest 

quintile of activity confers a 55% reduction in risk of GDM as compared with women in 

lowest activity; and early pregnancy physical activity was also associated with statistically 

significance 25% lower risk of GDM to women in high level of physical activity (Tobias, 

2010). 

Similarly, lifestyle interventions focused on increasing physical activity reduce risk of a 

woman developing T2DM after a prior diagnosis of GDM. One cohort study demonstrated 

the profound impact of physical activity whereby the risk of progression from GDM to 

T2DM was lowered by up to 47% (Vaag, Grunnet, Strøm, Mills, & Liu, 2014). It is well 

known that physical activity increases carbohydrates and lipid metabolism by stimulating 

tissue insulin sensitivity post-exercise. As a result, it is a foundational treatment and 

prevention strategy for risk-reduction (Varney, Kriebs, & Gegor, 2004). Interventions to 

prevent and treat GDM should focus on increasing physical activity. 

The current study found that unhealthy diet (fats and oils, meats and spices) was a 

significant predictor for GDM. Prior studies shows that the above diet pattern is associated 

with insulin resistance and hence the risk for GDM (Lichtenstein & Schwab, 2000). 

Similar findings were reported in the study done the United States to assess pre-pregnancy 

protein dietary intake and the risk for GDM. They found a higher intake of animal protein, 

such as red meat, was significantly associated with GDM where the vegetable protein such 
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as nuts were inversely associated with GDM (Bao, Bowers, Tobias, Hu, & Zhang, 2013). 

Another study that explored diet during early pregnancy and the development of GDM 

found that total dietary fat and soft drinks were significantly associated risk for GDM 

(Radesky et al., 2007). In contrast, pre-pregnancy adherence to healthy patterns (the 

alternate Mediterranean Diet, Dietary Approaches to Stop Hypertension, and alternate 

Healthy Eating Index) has been associated with a lower risk of GDM (Tobias et al., 2012). 

Controlling diet while a woman is already pregnant might be efficient strategy to control 

plasma glucose level but might not be effective in preventing GDM. This has been shown 

in the findings of the study done to test the primary prevention of GDM, by counselling on 

diet and activity, where no significant difference was reported between control and 

intervention group in occurrence of GDM (Raitanen et al., 2011). Cohort studies with 

bigger sample are needed to establish proper association between GDM and diet especially 

in low resources countries like Tanzania. 

In this study alcohol consumption also was a significant predictor for GDM. Women who 

drank at least one bottle of alcohol every day were at higher risk of GDM compared to 

those who stopped after conception and those who don‟t drink at all. This finding go inline 

with the recent systemic analysis study, that found alcohol to be the leading risk factor for 

global disease burden and causes significant health loss hence suggested no safe level of 

alcohol use (GBD 2016 Alcohol Collaborators, 2018). Contrasting results were found on 

the case control study done Iran to assess the role of clinical factors in the association of 

GDM among women aged 15-49 years, among factor studied, alcohol consumption found 

not to be significant related with GDM (Lotfi, Fallahzadeh, Rahmanian, Lashkardoost, & 

Hamedi, 2018). The difference in result might be due to different study design used and the 

small sample size included on the study compared to the sample size used in this study. 

Also another study in Congo explored the effect of alcohol consumption on GDM 
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detection and found no significant difference on detection of GDM between women who 

consumed alcohol (intervention group) and those who didn‟t (control group) in the 

development of GDM (Barthélémy, Andy, & Roger, 2011). The difference in results may 

be explained by different study designs employed and the diagnostic criteria used in each 

study as the study done in Congo used national recommendation diagnostic criteria, and 

not the 2013 WHO diagnostic criteria. Clear association between alcohol and GDM is 

needed to be established by further cohort with a big sample. 

Lack of awareness about GDM was found to be a significant predictor for GDM. 

According to the current study, women who lack awareness about GDM were 22 times 

more likely to have GDM compared to those who had GDM. Overall, knowledge was 

quite low as only 3.98% of study participants had knowledge about GDM.  In the rural 

area no one had awareness about GDM. And this is because of lack of day to day 

awareness creation about GDM.  This is in sharp contrast with the studies from India and 

United Arab Emirates where about 75% and 73.5% of participants respectively had 

awareness of GDM (Elmekresh & Abuhalimeh, 2017; Shriraam, Rani, Sathiyasekaran, & 

Mahadevan, 2013). Also different result was shown in the study done in Samoa to identify 

awareness of GDM and its risk factors, and reported more than a half of the participant 

were aware that GDM may occur in first time during pregnancy, different from little 

awareness of women on GDM reported in this study (Price, Lock, Archer, & Ahmed, 

2017).The different in the results might be due to the different in setting studies were 

conducted, that is moderate and low income countries, recognition of their government and 

health policy on GDM and establishment of strategies to prevent it by spreading the 

knowledge of GDM to their people as major source of their awareness were television/ 

radio, neighbors, friend and family member. Regardless of the reason for the difference, 

this study revealed that community awareness about GDM is lacking in Tanzania.  
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Despite of the above predictor to show significant association with GDM, some predictors 

showed marginal significance when adjusted with other factor; these were pre- eclampsia 

and education level. Both pre-eclampsia and GDM are the complications of pregnancy 

because their pathophysiology depend on pregnancy changes. These also share most of the 

risk factors as reported in the study done to explore the antecedents of GDM and pre- 

eclampsia, where both found to associate with age, pre-pregnancy BMI, weight gain in 

early pregnancy and smoking in pregnancy (Wendland, Duncan, Belizan, Vigo, & 

Schmidt, 2008). In the study done by Maryns, Dehaene and Page on the maternal and 

neonatal outcome in treated and non-treated women with GDM, they found pre-eclampsia 

to be one of the outcome of GDM in untreated group (Maryns, Dehaene, & Page, 2017), 

unlike in this study where it was found to be a predictor. Further researches are needed to 

rule out the causal relationship of one another, as across sectional fails to show it. 

Also according to this study, women with primary education level were more likely to 

have GDM compared to the women with college education level. This might be due to the 

fact that literate women have self-recognition and health awareness, that probably aware of 

the risk lifestyle like inactive life style and health diet. These has also been reported to the 

study done by Sheng Wei in China on risk factors of GDM to women in subsequent 

pregnancy where they found lower degree of education was one among the risk factor for 

reoccurring of GDM, compared to the women with higher degree of education (Y, R, L, & 

L, 2017). Another study done by Gante et al on the maternal education level and risk of 

persistent post-partum glucose metabolism disorder to women with GDM, found that post-

partum glucose metabolism disorder are associated with lower maternal education level 

(Gante et al., 2018). This shows that lower level of education could be the contributing 

factor for higher risk of GDM and even on self-care for postapartum glucose control. A 
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cohort study with large sample could be used to establish strong association of these 

marginal predictors of GDM. 

Furthermore pre-pregnancy overweight and/or obesity using MUAC in this study showed 

relationship with GDM, but failed to show association with the effect of other factors. This 

might be due to a certain characteristics of a population studied. In the study done by 

Mwanri et al to assess prevalence of GDM on Dar es Salaam and Morogoro, where they 

found prevalence of GDM were higher to overweight women and/or obesity (MUAC > 28 

CM) (Mwanri et al., 2013). Also on another study done in Northern Tanzania found GDM 

to be significantly associated with pre-pregnancy obesity (MUAC >28) (Njete et al., 

2017).This is because women enter in pregnancy with insulin resistance, plus the 

physiological pregnancy insulin resistance which results to GDM. 
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

The prevalence of GDM in Tanzania is rapidly increasing. The strongest risk factors in this 

study were individual, family and lifestyle factors. These include: advanced maternal age, 

family history of diabetes, non-healthy diet, low physical activity level and alcohol use.  

Based on the 2013 diagnostic criteria for GDM, close to one third of pregnancies in our 

setting are affected by GDM. There are important maternal and fetal considerations for 

pregnancies that are complicated by GDM. This represents a significant number of high 

risk pregnancies that are currently being undetected and sub-optimally managed in our 

setting. 

6.2 Limitation 

The study did not follow up the women with positive GDM to explore the pregnancy 

outcome and plasma glucose level during delivery and postpartum period, since it was a 

cross-sectional study, so our results based on collection of data at one point in a time. 

6.3 Recommendation 

To achieve optimal pregnancy outcomes and prevent long term complications of GDM;  

I. Routine screening of pregnant women should be adopted and incorporated in ANC 

by the Ministry of Health. An effective diagnostic method should be utilized, with 

clear links to evidenced-based treatment and follow up. Due to the resource 

constraints, high risk women could be identified and prioritized for screening and 

management. 

II. Community level awareness about GDM is urgently needed. Awareness about the 

magnitude, risk factors, complications, treatment and preventive strategies should 



47 

be emphasized with the community, schools, health facilities and among women of 

reproductive age. 

III. Promotion of healthy lifestyles should be emphasized as part of interventions to 

prevent and treat GDM, obesity and other non-communicable diseases.   

IV. Preconception care should be promoted, especially the components of risk 

assessment to help a woman to assess her health risk before conception and receive 

treatment.   

V. Further longitudinal interventional studies should be conducted, following women 

with GDM until delivery and pueperium to establish treatment options and 

pregnancy outcome. 
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APPENDIXES 

Appendix 1: Consent Form English Version 

(To be read to interviewee before beginning the interview) 

ID No_______________ 

Greetings! My name is Mwajuma Bakari Mdoe. I‟m doing study to assess the prevalence 

and predictors of GDM among pregnant women attending ANC at Dodoma Region. 

This Research aims to collect data and generate information on the prevalence and 

predictors of GDM among women attending ANC at Dodoma Region. 

The study involves pregnant women attending ANC in Makole, Bahi, Chamwino health 

centers and Chamwino dispensary. If you agree to participate I will take your history, 

clinical examination, and have blood samples taken for Glucose measurement, and urine 

for protein checkup. There is no harm in participating in this study.  

If you agree to participate in this study, the information obtained will help in improving 

patient care. There are no financial benefits in participating in the study. 

In this study all information will be kept confidential. No need to indicate your name, only 

identifying numbers will be used and only authorized person will have access to the data 

collected. 

You have the right to withdraw from the study at any time if you feel uncomfortable. No 

any penalty for refusing to participate or withdrawing from the study. 

If you have any questions about this study you should contact,  

Mwajuma Mdoe 

Tel; 0717-520022 

UDOM- P. O. Box 259 Dodoma. 
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Agreement: 

I__________________________________________ have read the contents of this form. 

My questions have been answered and with sound mind I agree to participate in this study. 

Participant signature: ________________________ 

Witness signature: ___________________________ 

Date: __/__/___ 
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Appendix 2: Consent Form (Swahili Version) 

FOMU YA RIDHAA YA KUSHIIKI KATIKA UTAFITI 

(Isomwe kwa mshiriki kabla ya kuanza mahojiano) 

Namba:___________________ 

Habari zaleo, jinalangu ni Mwajuma Mdoe nafanya utafiti kuhusu ukubwa wa kisukari na 

visababishi vyake Dodoma Mjini. Hivyo nachukua fursa kukuomba kushiriki katika utafiti 

huu. 

Lengola utafiti huu unakusudia kukusanya na kutengeneza taarifa ili kuweza kuboresha 

huduma za tiba ya tatizo hili kwa wamama wajawazito tunao wahudumia. 

Utafiti huu unashirikisha wajawazito anaohudhuria Makole, Bahi, Chamwino kituo cha 

afya na Chamwino zahanati, na zaidi, naomba owepo katika mpango huu. 

Hakuna madhara yoyote yatakoyojitokeza kwa kushiriki kwako katika utafiti huu. 

Iwapo utakubali kushiriki, taarifa za utafiti huu zitasaidia katika kuboresha huduma za tiba 

ya tatizo hili kwa jamii tunayoihudumia. Hakuna malipo ya fedha kwa kushiriki katika 

utafiti huu. 

Taarifa zote zitakazopatikana zitawekwa siri na namba pekee ndizo zitatumika kama 

utambulisho na mtu asiyehusika hataweza kupata taarifa hizi. 

Vile vile una haki ya kujitoa katika utafiti muda wowote kama hutajisikia vizuri kuendelea 

na mahojiano hata kama umekwisha kubali kushiriki. 

Kama una maswali au unahitaji maelezo zaidi kuhusu utafiti huu, wasiliana na 

Mwajuma Mdoe 

0717-520011 

UDOM, S.L.P 395, Dodoma. 
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Mimi ……………………….................................….nikiwa na akili timamu nimesoma na 

nimeelewa maelezo yaliyo katika fomu hii na maswali yangu yote yamejibiwa. Hivyo 

nimekubali na nipo tayari kushiriki katika utafiti huu. 

Sahihi ya mshiriki___________________ 

Sahihi ya shahidi____________________ 

Tarehe___/___/_________ 
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Appendix 3; Questionnaire For Gestational Diabetes In Dodoma Region, Tanzania. 

QN NO………………… 

Date……………………. 

Name of the health center 

……………………………………..  

A. Sociodemographic information 

1. Age (years) ……………………………………… 

2. Ward ………………                         Urban/rural 

3. Marital status (please circle)     i. Married          

ii. Single             iii. Widowed              iv. Cohabiting               

v. Separated 

 

4. Education level:  i. Informal                  ii. Adult 

education                                       iii. Primary           

iv. Some primary           v. Secondary                   vi. 

Post-secondary               vii. Others (specify)………. 

 

5. Source of income/occupation: 

 i. Housewife   ii. Formal employment   iii. Laborer   

iv. Petty trader      v. Business    vi. Agriculture    vii. 

Remittances   viii. Others (specify) 

 

PART B; social economic status. 

Questionnaires adopted from Tanzania DSH 2012. 

Housing infrastructure; 

1. What is the main building materials of your house? (Make an observation and confirm it 

with the interview) 

a) Brick (  ) 

b) Concrete (  ) 

c) Wooden (  ) 

d) Stone (  ) 

e) Soil (  ) 

f) Others………….. 
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2. What is the owner status of your house? 

a) Owner of the house (  ) 

b) Renter ( if so how much is the rent)…….. 

c) Provided by the employer (  ) 

3. How many rooms are there in your house?........ 

4. What is the domestic water source? 

a) Plumbing inside the house (  ) 

b) Water pump (  ) 

c) Well water (  ) 

e) Village water fountain (  ) 

f) Water tank (  ) 

g) Others …… 

5. What type of sanitation facility do you have? 

a) Pit latrine (  ) 

b) Interior with toilet flash (  ) 

c) Exterior with toilet flash (  ) 

d) A public toilet (  ) 

e) Other ….. 

6. What type of wastewater system do you have? 

a) Common sewage system (  ) 

b) Septic tank disposed of regularly by the municipality (  ) 

c) Septic tank disposed of regularly by yourself (  )  

d) Disposed directly to the river or land (  ) 

e) Other ………. 

  



60 

7. Do you have electricity in your house?  

      a) Yes (  )  

      b) No (  ) 

8. Which fuel do you mainly used for heating? (Tick one) 

    a) Fuel wood (  ) 

    b) Gas (   ) 

   c) Fuel oil (  ) 

   d) Natural gas (  ) 

   e) Other…… 

9. Do you have a set of television in your house? 

  a) Yes (  ) 

  b) No (  ) 

10. Do you have a mobile phone? 

   a) Yes (  ) 

  b) No (  ) 

11. Do you have any type of transport in your house? (Mention which one you have)……. 

 

C. Prior pregnancy history 

1. How many full term deliveries have you 

had?............. 

 

2. How many premature babies have you 

had?............... 

 

3. How many abortions/miscarriages have you 

had?............. 

 

4. Did you had any complication during labor and 

delivery?  

  a. Yes                                                  b.        No 
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5. If yes what complication did you 

had………………………… 

 

6.  Weight of previous baby/babies 

 1. 1
st
 baby………. 2. 2

nd
……................ 

 

  3
. 
3

rd
 baby………. 4. 4

th
 baby..................... 

 

D. Current pregnancy history 

1. Gravidity……………………       14. Gestation 

Age…… 

 

2. Gestational age during first visit to the clinic 

(weeks)………………… 

 

3. Weight before conception (kg)………….. 

 

4.  Weight when booking ANC (kg)……… 

 

5. Previous caesarean section                a. yes           

b. No 

 

6. Age at first pregnancy (yrs)………… 

 

E. RISKS FOR GDM 

1. Family history of diabetes.  

a. Yes                                               b. No 

 

2. If yes what relative/relatives were suffering from 

it 

a. father     b. mother     c. grandmother     d. 

grandfather      e. aunt      f. uncles     g. brother    h. 

sister 

 

3. Smoking status: Current smoker? 

 i. Yes                                              ii. No 

 

4. If yes, number of cigarettes per day…… 

 

5. Years of smoking…… 

 

6. Past smoker? 

 i. Yes                                                 ii. No 
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7. If yes, how many years did you smoke? …… 

 

8. When did you stop (months/ year)………… 

 

9.  Alcohol consumption 

i. not taking alcohol   ii. At least one bottle per day   

iii. Stopped after conception       iv. Stopped before 

conception      v. others 

(specify)……………………………………………. 

 

10.  PMTCT (please circle) i. One ii. Two 

 

11. Do you regular take sweet drinks or soda with 

high sugar? 

a. Yes 

b. No 

c. I don‟t know
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F: Awareness of GDM 

1. Can diabetes occur first time during pregnancy? 

a) Yes 

b) No 

c) I don‟t know 

 

2. Did you ever heard about GDM 

a) Yes 

b) No 

 

3. If yes where did you hear it? 

a) Health facility  

b) Radio/ TV 

c) Newspaper/ book 

d) Friends/relative 

e) None 

 

4. What is gestational diabetes? 

a) Inborn diabetic of pregnant women 

b)Acquired diabetic aggravated by change of pregnancy 

c) None of the above 

d) I don‟t know 

 

5. What do you think are the things that cause a person to develop gestational diabetes 

mellitus? More than one option can be circled 

a) Overweight before pregnancy 

b) Gaining a lot of weight during pregnancy 

c) Past history of gestational diabetes mellitus 

d) Family history of Diabetes 

e) I don‟t know 

6. Do you think gestational diabetes is the serious condition? 

a) Yes 

b) No 

c) I don‟t know 

7. Do you think gestational diabetes can be prevented by exercising regularly? 

a) Yes 

b) No 

c) I don‟t know 

8. Do you think healthy diet prevent gestational diabetes? 

a) Yes 

b) No 

c) I don‟t know 



64 

G. Ulikula nini mwezi jana? 

 

Kinywaji Drink Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikuny

wa 

Sijui 

Chai(+maziwa/+ sukari) Tea(+milk/+ sugar)      

Chai(+sukari) Tea(+ sugar)      

Kahawa(+maziwa/+ 

sukari) 

Coffee(+milk/+ 

sugar) 

     

Maziwa Milk      

Soda Soda      

Maji Water      

Juisi Juice      

Pombe ya kienyeji Alcoholic drink      

Bia (chupa) Beer(bottle)      

Konyagi/Gongo Konyagi/Spirits      

Mvinyo Wine      

       

 

Vyakula vitokanavyo na 

nyama 

Meat and animal 

products 

Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Kuku Chicken      

Ngombe Beef      

Nguruwe Pork      

Mbuzi Mutton      

Bata Duck      

Ini, moyo, figo Organ meat      

Dagaa Sardines      

Samaki mkavu Dried fish      

Samaki kukaangwa Fried fish      

Samaki mbichi Fresh fish      

Mayai Eggs      

Jibini Cheese      

Mtindi Yoghurt      

Vyakula vingine Other anima lproducts      

Nafaka Cereals Kwa 

siku 

Kwa

wiki 

Kwa  

mwezi 

Sikula Sijui 

Mahindi-kuchoma Maize on cob      

Makande Mix of beans and 

maize 

     

Ugali Stiff porridge      
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Uji-mahindi Porridge from maize      

Uji-mtama Porridge from millet      

Uji-ulezi Porridge from 

sorghum 

     

Wali Rice      

Pilau Pilau      

Chapati 

 

Chapati      

Mkate Bread      

Mandazi Donut(Mandazi)      

Vitumbua Rice cake      

 

Keki Cake      

Biskuti Cookies      

Tambi-makaroni Spaghetti      

Nyingine(nafaka) Other cereal      

Vyakula vya mizizi na 

ndizi 

Roots and tubers Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikula Sijui 

Viazi vitamu Potato(sweet)      

Viazi mviringo-mbatata Potato(irish)      

Chips Chips/French fries      

Mihogo Cassava      

Magimbi Yams      

Cripsi Crips(fried crackers)      

Ndizi-kupika Bananas boiled      

Ndizi-kukaanga Bananas roasted/fried      

Mtori Bananastew      

Vyakula vingine Other roots/tubers      

Mboga mboga Vegetables Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikula Sijui 

Bilinganya Eggplant      

Ngogwe-nyanyachungu Tree tomatoes      

Nyanya(kachumbali) Tomatoes(used in 

salad) 

     

Karoti Carrot      

Maboga Pumpkin      

Matango Cucumber      

Karela Bitter gourd/Karela      

Bamia Okra      

Chiniz/ kabichi Chinese/Cabbage      

Kabichi Cabbage      
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Sukuma wiki Ethiopian kale      

Mchunga Bitterhare lettuce      

Mchicha Amaranth leaves      

Kisamvu Cassava leaves      

Majaniyakunde Cowpea leaves      

Majaniyamaboga Pumpkin leaves      

Matembele Other green leafy 

vegetables 

     

Mnavu       

Mboga mboga nyingine Other vegetables      

Mboga jamii ya kunde Pulses Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikula Sijui 

Maharage Beans      

Dengu Lentils      

Njegere Peas      

Njugu mawe Soybeans      

Choroko Mung beans      

Nyingine Other pulses      

 

Tunda Fruits Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Ndizi mbivu Bananas, ripe      

Maembe Mangoes      

Machungwa Oranges      

Tikiti Melons      

Parachichi Avocado      

Papai Papaya      

Nanasi Pineapple      

Pashen-juice Passion      

Mbuyu Baobab      

Zambarau African Plum      

Nazi Coconut      

Matunda myingineo Other fruits      

Mbegu za mafuta Nuts and fats/oils Kwa  

siku 

Kwa 

wiki 

Kwa  

mwezi 

Sikula Sijui 

Margarine(Tan-

bond,Blue-band, 

Sunflower,Flora) 

 

Margarine 

     

Siagi Butter      

Kimbo Kimbo(vegetable fat)      
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Lard (mafuta ya 

wanyama) 

Lard (animal fat)      

Tui Coconut milk      

Siagi ya karanga Peanut butter      

Korosho Cashew nuts      

Karanga Groundnuts      

Mafuta alizeti Sunflower oil      

Mchanganyiko wa mbegu 

za 

mafuta(Korie) 

 

Mixed vegetable 

oil(Korie) 

     

Mchikichi Palm oil      

Viungo-vingine Other items Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Jam Jam      

Asali Honey      

Sukari ya nyongeza(e.g.–

kwenye 

Juice, kashata…) 

 

Extra Sugar 

     

Tomato sauce,chili sauce Ketchup, chili sauce      

Viungo vya mboga Spices Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Kitunguu saumu Garlic      

Nyanya Tomato      

Tangawizi Ginger      

Vitunguu maji Onion      

Pilipili Chili      

Viungo vya pilau Herbs      

Limao-ndimu Lemon      

Taja vingine Something we forgot?      

       

Tafadhalia ngalia kama viungo vyote vya chakula vimetajwa hapo juu   
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I. Physical Activity 

Next I am going to ask you about the time you spend doing different types of 

physical activity in a typical week. Please answer these questions even if you do 

not consider yourself to be a physically active person. 

Think first about the time you spend doing work. Think of work as the things that 

you have to do such as paid or unpaid work, study/training, household chores, 

harvesting food/crops, fishing or hunting for food, seeking employment. [Insert 

other examples if needed].  In answering the following questions 'vigorous-

intensity activities' are activities that require hard physical effort and cause large 

increases in breathing or heart rate, 'moderate-intensity activities' are activities that 

require moderate physical effort and cause small increases in breathing or heart 

rate. 

Questions  Response Code 

Activity at work 

1 Does your work involve vigorous-

intensity activity that causes large 

increases in breathing or heart rate 

like [carrying or lifting heavy loads, 

digging or construction work] for at 

least 10 minutes continuously? 

 

Yes     1 

 

 

No     2    If No, go to P 4 

 

 

 

P1 

2 In a typical week, on how many days 

do you do vigorous- intensity 

activities as part of your work? 

 

Number of days     └─┘ 

 

P2 

3 How much time do you spend doing 

vigorous-intensity activities at work 

on a typical day? 

 

Hours : minutes     └─┴─┘: └─┴─┘ 

hrs               mins 

 

P3 (a-b) 

4 Does your work involve moderate-

intensity activity that causes small 

increases in breathing or heart rate 

such as brisk walking [or carrying 

light loads] for at least 10 minutes 

continuously? 

 

Yes     1 

 

No     2     If No, go to P 7 

 

 

P4 

5 In a typical week, on how many days 

do you do moderate- intensity 

activities as part of your work? 

 

Number of days     └─┘ 

 

P5 

6 How much time do you spend doing 

moderate-intensity activities at work 

on a typical day? 

 

Hours : minutes     └─┴─┘: └─┴─┘ 

hrs               mins 

 

P6 (a-b) 

Travel to and from places 
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The next questions exclude the physical activities at work that you have already 

mentioned. 

Now I would like to ask you about the usual way you travel to and from places.  For 

example to work, for shopping, to market, to place of worship. [insert other examples if 

needed] 

7 Do you walk or use a bicycle (pedal 

cycle) for at least 10 minutes 

continuously to get to and from 

places? 

 

Yes     1 

 

No     2     If No, go to P 10 

 

P7 

8 In a typical week, on how many days 

do you walk or bicycle for at least 10 

minutes continuously to get to and 

from places? 

 

Number of days     └─┘ 

 

P8 

9 How much time do you spend 

walking or bicycling for travel on a 

typical day? 

 

Hours : minutes     └─┴─┘: └─┴─┘ 

hrs              mins 

 

P9 (a-b) 

Recreational activities 

The next questions exclude the work and transport activities that you have already 

mentioned. 

Now  I would like to ask you about sports, fitness and recreational activities (leisure), 

[insert relevant terms]. 

10 Do you do any vigorous-intensity 

sports, fitness or recreational 

(leisure) activities that cause large 

increases in breathing or heart rate 

like [running or football,] for at least 

10 minutes continuously? 

 

 

Yes     1 

 

 

No     2     If No, go to P 13 

 

 

 

P10 

11 In a typical week, on how many days 

do you do vigorous- intensity sports, 

fitness or recreational (leisure) 

activities? 

 

Number of days     └─┘ 

 

P11 

12 How much time do you spend doing 

vigorous-intensity sports, fitness or 

recreational activities on a typical 

day? 

 

Hours : minutes     └─┴─┘: └─┴─┘ 

hrs               mins 

 

P12 (a-

b) 
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Physical Activity (recreational activities) contd. 

Questions Response Code 

13 Do you do any moderate-intensity 

sports, fitness or recreational 

(leisure) activities that cause a 

small increase in breathing or 

heart rate such as brisk walking, 

(cycling, swimming, and 

volleyball) for at least 10 minutes 

continuously? 

 

Yes     1 

 

 

No     2     If No, go to P16 

 

 

 

P13 

14 In a typical week, on how many 

days do you do Moderate-

intensity sports, fitness or 

recreational (leisure) activities? 

 

Number of days 

└─┘ 

 

P14 

15 How much time do you spend 

doing moderate-intensity sports, 

fitness or recreational (leisure) 

activities on a typical day? 

 

Hours : minutes     └─┴─┘: └─┴─┘ 

hrs                mins 

 

P15 (a-

b) 

Sedentary behavior 

The following question is about sitting or reclining at work, at home, getting to and from 

places, or with friends including time spent [sitting at a desk, sitting with friends, travelling 

in car, bus, train, reading, playing cards or watching television], but do not include time 

spent sleeping.  16 How much time do you usually 

spend sitting or reclining on a 

typical day? 

 

Hours : minutes     └─┴─┘: └─┴─┘ 

hrs                min s 

 

P16 (a-

b) 



 

78 
 

Appendix 4; Checklist 

I. Anthropometric and clinical assessments 

61. Current weight (kg)…………62. Height (cm)…………… (BMI)………. 

63. MUAC (cm)…………… 

64. Blood Pressure (mmHg)……………………….. 

65.  Fasting blood glucose (mg/dl) ………………… OGTT (mg/dl)…………….. 

66. Hemoglobin level (mg/dl)……………………… 

67. PROTEIN in urine………………………………. 

 

 

 

 

  

 

***THANK YOU** 
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DODOSO YA KISUKARI CHA MIMBA DODOMA MJINI, TANZANIA. 

NAMBA YA DODOSO…………………….. 

JINA LA KITUO…………… 

TAREHE…………… 

A. Taarifa Binafsi 

1. Una umri gani kwa sasa? (Miaka) …………………… 

2. Kata/tarafa unapoishi ……………                        mjini/ vijijini 

3. Hali ya ndoa kwa sasa (zungushia jibu sahihi)     i. Nimeolewa         ii. Sijaolewa           

iii. Tumeachana/ mjane          iv. Hatujaona ila tunaishi pamoja 

 4. Una elimu gani? 

i. Sijasoma      ii. Elimu ya msingi      iii. Elimu ya secondary       iv. Elimu ya chuo 

5. Chanzo cha Mapato 

 i. Mkulima                  ii. Mfanyabiashara     iii. 

Mama wa nyumbani        iv. Mwajiriwa wa serikali     

v. Mwajiriwa binafsi     vi. Nyingine (taja)……… 

 

B; Hali ya uchumi 

1. Nyumba yako imejengwa kwa 

a. Matofali ya kuchoma 

b. Matofali ya block 

c. Mbao 

d. Tope 

e. Mawe 

2. Nani anamiliki nyumba unayoishi 

a. Mimi mwenyewe 

b. Nimepangisha (shilingi ngapi)………… 

c. Nyumba nimekodishiwa na muajiri 

3. Nyumba ina vyumba vingapi?.............. 

4. Maji yako yakutumia nyumbani chanzo chake 

ni… 

a. Humo humo ndani ya maji 

b. Yanatoka kwenye pampu ya maji 

 

c. Kisima 

d. Maji ya kijiji 

e. Tanki la maji 

f. Nyingine…….. 

5. Unatumia aina gani ya choo? 
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a. Cha shimo 

b. Ndani kwa ndani cha kuflash 

c. Cha nje cha kuflash 

d. Choo cha  jumuia 

e. Nyingine……. 

6. Una aina gani ya mfumo wa maji taka? 

a. Mfumo wa kawaida 

b. Mfumo ya matankti ya maji machafu ya 

kushimbayanayo kuja kunyonywa na 

manispaa 

c. Mfumo ya matankti ya maji machafu ya 

kushimba unayomwaga mwenyewe 

yakijaa 

d. Maji machafu yanayo mwagwa mtoni au 

ardhini 

e. Nyingine 

7. Unaumeme kwenye nyumba yako? 

a. Ndio 

b. Hapana 

8. Unatumia nini katika kupikia 

a. Mkaa 

b. Gesi 

c. Kuni 

d. Mafuta ya taa 

e. Nyingine…. 

9. Una tv nyumbani kwako? 

a. Ndio 

b. Hapana 

10. Una simu? 

a. Ndio  

b. Hapana 

11. Una usafiri nyumbani kwako? 

a. Ndio (Taja aina ya usafiri) 

b. hapana 

 

 

C. Hali ya mimba iliyopita 

 

1. Unawatoto wangapi uliowazaa kwa kutimiza 

miezi tisa?.... 

 

2. Unawatoto wangapi uliowazaa bila kutimia miezi 

tisa?(watoto njiti?)............... 

 

3. Mimba ngapi zishawai kutoka/kuharibika?............. 

 

4. Ulishawai pata shida yoyote wakati wa 

uchungu/kujifungua?  

  a. Ndio                                            b.        Hapana 
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5. Kama ndio shida gani uliopata? 

a. kuchanika sana njia ya uzazi 

b. kutokwa damu nyingi 

c. kifafa cha mimba 

d. kukaa kwenye uchungu kwa muda mrefu 

e. nyingine (taja)………………………… 

 

6.  Uzito wa watoto uliojifungua  

a. Mtoto wa kwanza………. b. Wapili……. 

 c
. 
Watatu……….                 4.  Wanne......... 

 

D. Hali ya mimba ya sasa 

13. Hii ni mimba ya ngapi? …...... 

14. Umri wa mimba wa sasa (kwa wiki)…… 

15. Uzito wako kabla ya ujauzito (kg)………….. 

16. Uliwai kujifungua kwa upasuaji? 

a. Ndio b. Hapana 

17. Umri wakati wa mimba ya kwanza 

(miaka)………… 

E. Mfumo wa familia 

1.  Familia yako ni ya mfumo upi? 

a. baba, mama na mtoto/watoto 

b. familia ya mzazi mmoja 

c. familia yenye ndugu wengi 

d. familia bila mtoto/watoto 

e. familia yenye mtoto/watoto wa kambo 

f. familia yenye bibi na babu 

g. nyingine (elezea)……………………… 

 

2. Nani kiongozi wa familia? 

a. mume 

b. mke 

c. mke na mume kwa pamoja 

d. baba mkwe 

e. mama mkwe 

f. Mwingine (eleza).……………. 

 

3. Familia unayoishinayo ina watu 

wangapi??.............. 

4. Unawategezi wangapi?........... 
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F. Maelezo ya hatari ya kisukari cha mimba 

1. Historia ya mwanafamilia kuugua kisukari? 

a. Ndio                                      b. Hapana 

 

2. Kama ndio ni mwanafamilia gani aliugua? 

a. baba mzazi        b. mama mzazi              c. bibi  

d. babu                   e.shangazi/mama mdogo/mkubwa       

f. mjomba            g. kaka                     h. dada 

 

3. Unavuta sigara? 

 i. Ndio                            ii. Hapana 

 

4. Kama ndio, unavuta sigara ngapi kwa siku… 

 

5. Umevuta kwa miaka mingapi?…… 

 

6. Uliwai kuvuta sigara? 

 i. Ndio                                         ii. Hapana 

 

7. Kama ndio ulivuta kwa miaka mingapi? …… 

 

8. Uliacha lini kuvuta sigara?………… 

 

9. Unakunywa Pombe? 

i. sinywi kabisa                     ii. Chupa moja kwa siku 

 iii. Niliacha baada ya kujifungua 

iv. Niliacha kabla ya kujifungua 

v. nyingine (eleza)………………………………… 

 

10.  PMTCT (zungushia) i. moja             ii. mbili 

 

G. Uelewa kuhusu kisukari cha mimba 

Maswali yafuatayo ni kuhusu kisukari cha ujauzito (Zungushia jibu sahihi) 

1. Kisukari kinaweza kumpata mtu Kwa mara ya kwanza katika ujauzito? 

a) Ndio 

b) Hapana 

c) Sijui 

2. Ulishawai kusikia kuhusu kisukari cha ujauzito? 

a) Ndio 

b) Hapana 

c) Sijui 

3. Kama ndio ulishawai kusikia kutoka wapi? 

a) Kituo cha afya 

b) Redio /Luninga 

c) Magazeti au vitabu 

d) Marafiki/ ndugu 
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4. Kisukari cha mimba ni nini? 

a) Ugonjwa wa kisukari wa kurithi kwa wajawazito 

b) Ugonjwa unaowapata mjamzito, ambao uchochewa na ujauzito 

c) Hakuna jibu katika chaguo za juu 

d) Sijui 

5. Unadhani ni viti gani vinapelekea mama kupata kisukari cha ujauzito? (Unaweza 

kuzungushia jibu Zaidi ya moja) 

a) Uzito mkubwa wa mama kabla ya ujauzito 

b) Kuongezeka Uzito mwingi wakati wa ujauzito 

c) Historia ya nyuma ya kuugua kisukari 

e) Historia ya familia kuwa na kisukari 

f) Sijui 

6. Unafikiri kisukari cha ujauzito ni ugonjwa hatari? 

a) Ndio 

b) Hapana 

c) Sijui. 

7. Unafikiri kisukari cha ujauzito kinaweza kuzuiwa kwa kufanya mazoezi ya mara 

kwa mara? 

a) Ndio 

b) Hapana 

c) Sijui. 

 

8. Unafikiri mlo bora unazuia mtu kupata kisukari cha ujauzito? 

a) Ndio 

b) Hapana 

c) Sijui 

 

H: MASWALI KUHUSU ULAJI WA MAMA 
1. Unashida katika ulaji wako? 

 a.Ndio                           b. Hapana      c. Sijui 

2.  Ulishawai kula chakula/kinywaji fulani 

kuliko Vyakula/vinywaji vingine? 

a. Ndio            b. Hapana   c. Sijui 

3. Milo mingapi unakula kwa siku?..... 

4. Ulishawai kuwa na hali ya kutopendelea kula 

chakula cha aina fulani? 

5. Kuna milo huwa hauli kwa siku? 

a. Ndio           b. Hapana         c. Sijui 

6. Kama Ndio ni mlo gani huwa 

unauluka?......... 

7. Huwa unaamka usiku kula 

a.Ndio     b. Hapana 

     8. .Kama Ndio ni aina gani ya chakula huwa                     

unakula wakati huo?....... 

     9. Mara ngapi huwa unakula Vyakula vya 

kununua? 

a. Hapana sili ya kununua 
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b. Mara moja kwa wiki 

c. Mara mbili mpaka nne kwa wiki 

d. Zaidi ya mara nne kwa wiki 

e. nyingine………………………………….

. 

10. Milo gani huwa ni yakununua? 

a. Kifungua kinywa           b. chakula cha 

mchana                          c. chakula cha 

usiku  

 

11. Huwa unakunywa soda, juisi au Kinywaji 

chochote chenye sukari nyingi? 

d. Ndio 

e. Hapana         f. Sijui 

 

What did you ate last month? 

Kinywaji Drink Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikuny

wa 

Sijui 

Chai(+maziwa/+ sukari) Tea(+milk/+ sugar)      

Chai(+sukari) Tea(+ sugar)      

Kahawa(+maziwa/+ 

sukari) 

Coffee(+milk/+ 

sugar) 

     

Maziwa Milk      

Soda Soda      

Maji Water      

Juisi Juice      

Pombe ya kienyeji Alcoholic drink      

Bia(chupa) Beer(bottle)      

Konyagi/Gongo Konyagi/Spirits      

Mvinyo Wine      

       

 

Vyakula vitokanavyo na 

nyama 

Meat and animal 

products 

Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Kuku Chicken      

Ngombe Beef      

Nguruwe Pork      

Mbuzi Mutton      

Bata Duck      

Ini, moyo,figo Organ meat      

Dagaa Sardines      

Samaki mkavu Dried fish      

Samaki kukaangwa Fried fish      
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Samaki mbichi Fresh fish      

Mayai Eggs      

Jibini Cheese      

Mtindi Yoghurt      

Vyakula vingine Other animal products      

Nafaka Cereals Kwa 

siku 

Kwa

wiki 

Kwa  

mwezi 

Sikula Sijui 

Mahindi-kuchoma Maize oncob      

Makande Mix of beans and 

maize 

     

Ugali Stiff porridge      

Uji-mahindi Porridge from maize      

Uji-mtama Porridge from millet      

Uji-ulezi Porridge from 

sorghum 

     

Wali Rice      

Pilau Pilau      

Chapati 

 

Chapati      

Mkate Bread      

Mandazi Donut(Mandazi)      

Vitumbua Rice cake      

 

Keki Cake      

Biskuti Cookies      

Tambi-makaroni Spaghetti      

Nyingine(nafaka) Other cereal      

Vyakula vya mizizi na 

ndizi 

Roots and tubers Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikula Sijui 

Viazi vitamu Potato(sweet)      

Viazi mviringo-mbatata Potato(irish)      

Chips Chips/French fries      

Mihogo Cassava      

Magimbi Yams      

Cripsi Crips(fried crackers)      

Ndizi-kupika Bananas boiled      

Ndizi-kukaanga Bananas roasted/fried      

Mtori Bananastew      

Vyakula vingine Other roots/tubers      
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Mbogamboga Vegetables Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikula Sijui 

Bilinganya Eggplant      

Ngogwe-nyanyachungu Tree tomatoes      

Nyanya(kachumbali) Tomatoes(used in 

salad) 

     

Karoti Carrot      

Maboga Pumpkin      

Matango Cucumber      

Karela Bittergourd/Karela      

Bamia Okra      

Chiniz/ kabichi Chinese/ Cabbage      

Kabichi Cabbage      

Sukuma wiki Ethiopian kale      

Mchunga Bitterhare lettuce      

Mchicha Amaranth leaves      

Kisamvu Cassava leaves      

Majani ya kunde Cowpea leaves      

Majani ya maboga Pumpkin leaves      

Matembele Other green leafy 

vegetables 

     

Mnavu       

Mboga mboga nyingine Other vegetables      

Mboga jamii ya kunde Pulses Kwa 

siku 

Kwa

wiki 

Kwa 

mwezi 

Sikula Sijui 

Maharage Beans      

Dengu Lentils      

Njegere Peas      

Njugu mawe Soybeans      

Choroko Mung beans      

Nyingine Other pulses      

 

Tunda Fruits Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Ndizi mbivu Bananas, ripe      

Maembe Mangoes      

Machungwa Oranges      

Tikiti Melons      

Parachichi Avocado      
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Papai Papaya      

Nanasi Pineapple      

Pashen-juice Passion      

Mbuyu Baobab      

Zambarau African Plum      

Nazi Coconut      

Matunda mengine Other fruits      

Mbegu za mafuta Nuts and fats/oils Kwa  

siku 

Kwa 

wiki 

Kwa  

mwezi 

Sikula Sijui 

Margarine(Tan-bond, 

Blue-band, 

Sunflower, Flora) 

 

Margarine 

     

Siagi Butter      

Kimbo Kimbo(vegetablefat)      

Lard (mafuta ya 

wanyama) 

Lard (animal fat)      

Tui Coconut milk      

Siagi ya karanga Peanut butter      

Korosho Cashew nuts      

Karanga Groundnuts      

Mafuta alizeti Sunflower oil      

Mchanganyiko wa mbegu 

za 

mafuta(Korie) 

 

Mixedvegetableoil(Ko

rie) 

     

Mchikichi Palm oil      

Viungo-vingine Other items Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Jam Jam      

Asali Honey      

Sukari ya nyongeza(e.g.–

kwenye 

Juice, kashata…) 

 

Extra Sugar 

     

Tomato sauce, chili sauce Ketchup, chili sauce      

Viungo vya mboga Spices Kwa 

siku 

Kwa 

wiki 

Kwa 

mwezi 

Sikula Sijui 

Kitunguu saumu Garlic      

Nyanya Tomato      

Tangawizi Ginger      

Vitunguu maji Onion      

Pilipili Chili      

Viungo vya pilau Herbs      
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Limao-ndimu Lemon      

Taja vingine Something we forgot?      

       

Tafadhali angalia kama viungo vyote vya chakula vimetajwa hapo juu   

 

 

 

CORE: Mazoezi ya viungo 

Sasa nitaendelea kukuuliza kuhusu muda unaotumia kufanya shughuli mbalimbali 

zinazohusu mazoezi ya viungo katika wiki moja ya kawaida. Tafadhali ujibu maswali 

haya hata kama unadhani wewe si mtu wa kufanya mazoezi mara kwamara. 

 

Kwanza tafakari kuhusu muda unaotumia kufanya kazi. Tunaposema kazi 

tunamaanisha shughuli zozote unazofanya zikiwemo zinazokuingizia kipato na 

zisizokuingizia kipato, mfano kuvua samaki, masomo, shughuli za nyumbani, kilimo, 

kuvuna mazao, kutafuta kazi n.k. Katika kujibu maswali haya 

'shughuli za kutumia nguvu–kasi sana ni shughuli ambazo zinahitaji nguvu nyingi na 

husababisha 

Ongezeko kubwa katika kupumua au mapigo ya moyo, shughuli za kutumia nguvu-

kasi kiasi„ni shughuli zinazohitaji nguvu ya kiasi na husababisha ongezeko dogo 

katika kupumua na mapigo ya moyo 

Maswali J

i

b

u 

Code 
Mazoezi wakati wa kazi 

55 Je, kazi 

yakoinahusishashughulizakutumian

guvuambazozinaongezakasiyakupu

muanamapigoyamoyokamavilekube

bamizigomizito,kumwagazege, 

kupiga kokoto, kuchotamaji, 

kusomba mazao, kilimo au kazi za 

ujenzi kwa angalau dakika 

10 mfululizo? 

(TUMIASHOWCARD) 

 
Ndio   1 

 
 
 

Hapana   2    

KamaHapana,nendaP 
4 

 
 
 
 

P1 

56 Katika wiki ya kawaida, nikwa 

siku ngapi unafanya shughuli hizo 

za kutumia nguvu nyingi katika 

kazi yako? 

 
Idadi ya siku

└─┘
 

 
P2 

57 Unatumia muda gani kufanya 
shughuli zangu katika siku moja 
ya kazi? 

 

Masaa : dakika└─┴─┘:└─┴─┘ 
masaadakika 

 
P3 

(a-
b) 

58 Kaziyakoinahusishashughulizakutu

mianguvukiasiambazozinaongezaki

 
Ndio   1 

 
P4 
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dogokasiyakupumua na mapigo ya 

moyo kama vile kutembea kwa 

haraka, kubeba mizigo isiyo 

mizito,kudeki,kufagia, kuosha 

yombo, kufua, kupika, kupiga pasi, 

kuvuna mazao kwa angalau dakika 

10 mfululizo? 

(TUMIASHOWCARD) 

 
 
 

Hapana   2     

KamaHapana,nenda 
P
7 

 

59 Katika wiki ya kawaida, nikwa 

siku ngapi unafanya shughuli hizo 

za kutumia nguvu kiasi katika 

kazi yako? 

 
Idadi ya siku└─┘ 

 
P5 

60 Unatumia muda gani kufanya 
shughuli zangu vukiasi katika 
siku moja ya kazi? 

 

Masaa : dakika└─┴─┘:└─┴─┘ 
Masaa dakika 

 
P6 

(a-
b) 

Safari ya kwenda nakurudi toka sehemu moja hadi nyingine 

Maswaliyafuatayohayahusishishughuliunazofanyawakatiwakaziambazoumeshazitaja. 

Sasaningependakukuulizakuhusuainayausafiriunaotumiakwendasehemumbalimbalikama

vile 

sokoni, shambani, kanisani, msikitini n.k. 

61 Unakawaida ya kutembeakwa 

miguu au kwa kutumia baiskeli kwa 

angalau dakika 10 mfululizo wakati 

unapo kwenda mahali fulani? 

 
Ndio 

 
Hapana 

 
1 

 
2     Kama Hapana 

,nendaP 
10 

 
P7 

62 Katika wiki ya kawaida, unatumia 

siku ngapi kutembea kwa miguu au 

kwa kutumia baiskeli kwa angalau 

dakika10mfululizo wakati 

unapokwenda mahali fulani? 

 
 

Idadi ya   siku└─┘ 

 
 

P8 

63 Unatumia muda gani kutembea 

kwa miguu au kwa kutumia 

baiskeli katika siku moja ya 

kawaida? 

 

Masaa : dakika└─┴─┘:└─┴─┘ 
Masaa   dakika 

 
P9 

(a-

b) 

Mazoezi wakati wa mapumziko 

Sasa nitakuuliza maswali yahusuyo shughuli mbalimbali unazofanya wakati wako wa 
mapumziko,kwa 
Mfano mazoezi ya viungo,michezo mbalimbalin.k. Usijumuishe shughuli unazofanya 

wakati wa kazi au kusafiri ambazo umeshajitaja hapo awali. 
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64 Unakawaida ya kushiriki katika 

shughuli za michezo au mazoezi 

ambazo zinaongeza kwa kiasi 

kikubwa kasi yakupumua au 

mapigo ya moyo kama vile 

kukimbia, 

Kuruka kichura, kuinama na 

kuinuka, kuruka viunzi, kucheza 

mpira kwa angalaudakika 

10 mfululizo? 

(TUMIASHOWCARD) 

 
Ndio   1 

 
 
 

Hapana   2     Kama Hapana, 

nenda 
 
P
1
3 

 
 
 
 

P10 

65 Katika wiki ya kawaida, unatumia 

siku ngapi kufanya shughuli hizo za 

michezo au mazoezi? 

 

Idadi ya siku   └─┘ 

 
P11 

66 Katika siku ya kawaida, unatumia 

muda gani kufanya shughuli hizo za 

michezo au mazoezi? 

 

Masaa : dakika└─┴─┘:└─┴─┘ 
Masaa      Dakika 

 
P1
2 
(a-
b) 

CORE: Mazoezi yaViungo(Mazoeziwakatiwamapumziko)inaendelea…. 

Maswali J

i

b

u 

Code 

67 Unakawaida ya kushiriki katika 

shughuli za michezo au mazoezi 

ambazo zinaongeza kwa kiasi 

kidogo kasi ya kupumua au 

mapigoya moyo kama vile 

kuendesha, baiskeli, kutembea, 

kuogelea, kuimba kwa vitendo kwa 

angalau dakika10mfululizo? 

(TUMIASHOWCARD) 

Ndio   1 
 
 
 

2     Kama 
Hapana   
Hapana, 

nendaP16 

 
 
 
 

P13 

68 Katika wiki ya kawaida, unatumia 

siku ngapi kufanya shughuli hizo za 

michezo au mazoezi? 

 
Idadi ya siku 

└─┘ 

 
P14 

69 Katika siku ya kawaida, unatumia 

muda gani kufanya shughuli hizo 

za michezo au mazoezi? 

 
Masaa : dakika└─┴─┘: 

└─┴─┘ 

Masaa 

Dakika 

 
 

P15 

(a-

b) 
EXPANDED:PhysicalActivity 
Tabia ya kukaa pasipo kujishughulisha 

Swali lifuatalo linahusu muda uliotumia kukaa au kujinyoosha/kujiegemeza 
kujilaza wakati wa kazi, katika usafiri,kukaa na marafiki,kuangalia televisheni 
n.k. lakini bila kujumuisha muda uliotumia kulala. 

70 Kwa kawaida unatumia muda gani 

kukaa au kujinyoosha kujilaza 

katika siku moja mfano ukiwa 

unaangalia TV, unasikiliza redio, 

unasoma gazeti au vitabu nk? 

 
Masaa : dakika 

└─┴─┘: 
└─┴─┘ 

Masaa 

Dakika 

 
 

P16 

(a-b) 
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 VIPIMO;  
 
 
1. Uzito wa sasa (kg)………… 

 

2. Urefu (cm)…………… 

 

3. MUAC (cm)……………… 

 

4. Sukari kwenye damu baada ya kufunga (mg/dl) …………………  

 

5. Sukari kwenye damu baada ya kunywa maji ya sukari (mg/dl)………………. 

 

5. Wingi wa damu (mg/dl)……………………… 

 

6. Shinikizo la damu (mmHg)……………………….. 

 

7. Protini kwenye mkojo………………………………. 

 

 

                                           ***AHSANTE KWA KUSHIRIKI***



 

92 
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