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Abstract 

Introduction: Overweight and obesity are significant global public health challenges associated with adverse burdens on the 

quality of life and mortality due to their association with non-communicable diseases. Early identification and control of these 

conditions are vital to mitigating their impact. Methods: A cross-sectional study was conducted among 339 respondents in 

Ilala City (urban) and Mkuranga district (rural) to assess the prevalence and determinants of overweight and obesity among 

adults. Data were collected on lifestyle, nutrition and demographic characteristics, and anthropometric measurements of 

height, weight, fat mass%, and waist and hip circumference were measured. Statistical analysis was conducted using SPSS 

version 27. Results: The overall prevalence of overweight and obesity was 26% and 18.9% respectively. In Ilala City, 61.1% 

of respondents was either overweight (32.2% or obese (28.7%), and in Mkuranga district, the prevalence of overweight was 

19.2% and that of obesity was 8.3%. Key factors negatively associated with overweight and obesity included rural residence 

(AOR = 0.25; 95%CI (0.14 – 0.47); P = 0.000), income (AOR = 0.2; 95%CI (0.1 – 0.5); P = 0.001), Vigorous physical 

activities (COR = 0.5; 95%CI (0.3 – 0.7); P =0.002), and consumption of pulses (legumes, nuts and oil seeds) (AOR = 

0.1:95%CI (0.01 – 0.2); P = 0.026), and positively associated with sex (AOR = 3.65; 95%CI (2.1 – 6.3); P = 0.000), where by 

female respondents were more overweight or obese than males, low education (AOR = 7.6; 95%CI (1.2 – 48.5); P = 0.03) in 

which primary school education were at higher risk of being overweight or obese, and spending less than 75 minutes per week 

for vigorous physical activities (COR = 2.6; 95%CI (1.7 – 4.12); P = 0.000) were by respondents with sedentary lifestyle are 

at higher risk of being overweight or obese. Conclusion: The findings suggest that urbanization, sex, education level, physical 

activity, and dietary habits are significant predictors of overweight and obesity. This serves as a bench mark for planning 

further studies aiming at reducing the prevalence of overweight and obesity among the adult population through well -designed 

interventions. 
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1. Introduction 

Overweight and obesity are caused by chronic excessive fat 

accumulation in the adipose tissue due to a chronic imbalance 

between energy intake and energy expenditure [1]. Body 

Mass Index (BMI) is used to determine if the respondent is 

overweight or obese. BMI between 25 – 29.9 kg/m2 is classi-

fied as overweight and ≥ 30 kg/m2 as obese [2]. Overweight 

and obesity are risk factors for non-communicable diseases 

(NCDs) like type 2 diabetes mellitus, heart disease, hyper-

tension, certain cancers, poor bone health, and reproduction 

[3]. Respondent with BMI ≥ 30 kg/m2 is extremely high risk 

of NCDs. Nevertheless, NCD risk status can be classified by 

using body fat percentage or fat distribution. Respondent is at 

risk if the fat mass percentage (FM%) is above 30% and 20% 

for females and males respectively [4] and the fat distribution 

(Waist – to – hip ratio) is above 0.85 and 0.9 for females and 

males respectively [5]. 

Overweight and obesity are significant global public health 

challenges associated with adverse burdens on quality of life, 

morbidity, and mortality. Obesity is estimated to be the fifth 

leading risk factor for death worldwide [6]. Globally, the 

prevalence of adults overweight and obesity is 38% and 14% 

[7], in Africa, the prevalence is 27% and 8% [8], and in 

Tanzania, overweight and obesity among females is 36% and 

among males is 17% [9]. The prevalence of overweight and 

obesity is increasing at a higher rate, particularly among fe-

males of reproductive age. In Tanzania, the prevalence of 

overweight and obesity is higher in urban areas (23% for 

females and 6.4% for males) compared to rural areas (8.8% 

for females and 1.8% for males) [9]. 

The rise in overweight and obesity is associated with rapid 

urbanization and rapid economic growth resulting in a nutri-

tion transition characterized by a sedentary lifestyle and poor 

physical activities [10] and increased consumption of foods 

high in fat and sugar. The higher prevalence of overweight 

and obesity has been attributed to plenty of low-price alcohol, 

processed products or fast food in shops and restaurants, and 

well- organized infrastructures that influence poor vegetable 

and fruit consumption [11]. Lack of vigorous physical activity, 

alcoholism, smoking, poor eating habits and stressful neigh-

borhoods have been experienced in urban [12]. In rural areas, 

obesity rates have recently increased as a result of industrial-

ization and adaptation to urban lifestyles. 

Overweight and obesity are leading causes of morbidity 

and mortality in Tanzania [12]. The high prevalence of 

overweight or obesity in Ilala City and unknown status in 

Mkuranga district is particularly concerning because it is 

reversing many health strategies for tackling NCDs. Also, a 

high proportion of adults in Tanzania including Ilala City and 

Mkuranga district are less aware of the lifestyle factors asso-

ciated with the development of overweight and obesity [13]. 

Therefore, early identification and control of overweight and 

obesity are regarded as an effective strategy for controlling 

NCDs [14]. This study aimed to assess the prevalence of 

overweight and obesity among adults living in Ilala City and 

Mkuranga rural district. In addition, we examined lifestyle 

factors associated with overweight and obesity. 

2. Materials and Methods 

2.1. Description of the Study Area 

The study was conducted in urban (Ilala City) and rural 

(Mkuranga district). Ilala City is located 6055, 4.98” S 390 09’ 

45.14” E in Dar es Salaam Region. Mkuranga district is 

located at Latitude 7° 7’ 36.43” to the South of the Equator 

and Longitude 39° 12’ 13.14” to the East of the Greenwich. 

Ilala City is organized into three administrative divisions: 

Ilala, Ukonga, and Kariakoo. Mkuranga district is one of the 

six districts of the Coast Region and is divided into 4 divi-

sions. Agriculture and fishing are the principal economic 

activities in Mkuranga district. In Ilala City, data collection 

was conducted in Ukonga division where the respondents 

from Kinyerezi ward in the northern part of the division and 

Gongo la mboto ward in the west participated in the study. 

Mkuranga district is divided into semi-urban and rural areas. 

This research was conducted in the rural area (Mkamba 

division). In the Mkamba division, the respondents from the 

Mkamba and Shungubweni wards were recruited for the 

study. 

2.2. Study Design 

The cross-sectional study design was used to collect data 

from respondents from February to March 2024. Various 

variables were examined within a simple population at a 

specific point in time. 

2.3. Sample Size Determination 

The sample size was determined using the formula (N = 

Z2*P*(1-P)/I2 [15]. Where N = estimated sample size, Z = z 

score at 95% confidence interval (1.96), I = marginal error 

(0.05), and P = proportional of overweight and obesity (50%) 

for unknown prevalence. By using the above formula, the 

calculated minimum sample size was 384. A 5% margin was 

added to cover for attrition. A total of 403 respondents were 

randomly recruited to participate in the study. Simple ran-

dom sampling was used to select respondents from a list of 

FoCo Active Project, list of respondents, the number of 

females is two times higher than males (229 males: 486 

females). 

Selection of wards: Simple random sampling was applied 

in both districts to obtain two urban-wards (Gongo la Mboto 

and Kinyerezi) in Ilala City and another rural-ward (Mkamba) 

in the Mkuranga district. In this technique, all wards in each 

residence were listed and numbered in a computer Excel sheet 
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(cell A1). Then the computer program (Excel) generated 

random numbers in column B, next to each ward number by 

typing (=RAND()) and dragging to the last cell. After gener-

ating random numbers, then, the list based on the random 

numbers in column B was sorted from smallest to largest. In 

each ward, proportionate sampling was applied to choose 

respondents from the FoCo Active project list to be included 

in the study. Then, contact was made through mobile phone. 

In Gongo la Mboto ward, those selected respondents were 

informed to meet for data collection at Mwangaza primary 

school, Kinyerezi primary school for respondents from Kin-

yerezi ward, and Mkamba primary school for those re-

spondents from Mkamba and Shungubweni ward. 

2.4. Inclusion and Exclusion Criteria 

Adults aged 18 years and above who were permanent res-

idents of selected households were eligible to be interviewed. 

Adults unable to stand, pregnant women, chronically ill, and 

temporary residents of selected households were excluded 

from the study. 

2.5. Data Collection 

Lifestyle patterns: The WHO STEP SURVEY Instrument 

was adapted, translated into Swahili version, and used for data 

collection [16]. This tool was applied to collect demographic 

information (marital status, age, education, employment sta-

tus, income) and lifestyle behaviors such as nutritional factors, 

smoking, alcohol consumption, and physical activity. 

Anthropometry: Weight was measured by using a standard 

weighing scale (digital electronic SECA scale; Model 

8811021659, Germany) placed on a firm horizontal surface. 

The respondents were weighed without shoes and with light 

clothing, and the weight was recorded to the nearest 0.1 kg. 

Height was measured using a Stadiometer (Model No 

PE-AIM-101-USA). Respondents were standing upright 

without shoes, with arms at the sides and shoulders level, 

looking straight ahead, and a line of sight was parallel with the 

floor, with head, shoulders, buttocks, and heels touching the 

flat surface of the Stadiometer. The height was recorded to the 

nearest 0.1 cm. body weight and height were used to compute 

Body Mass Index (BMI) using this equation; BMI = Weight 

(kg)/Height (M)2. The BMI was used to assess the prevalence 

of overweight and obesity such that respondents with BMI 

between 25 – 29.9 kg/m2 classified as overweight and 

≥30kg/m2 as obese. 

Fat Mass: Fat mass was measured by using Tanita bioe-

lectrical impedance analyzer (BIA) (Model, Tanita 

MC-180MA (Tanita, Tokyo, Japan). Respondents were re-

quested to remove shoes, socks, and metal materials like 

watches and earrings, and then allowed to stand with two feet 

on the scale. Two body fat measurements were taken at an 

interval of three minutes. The average value of fat content was 

used to determine body composition by calculating body 

fat-free mass and fat mass. 

Waist and hip circumference: Measurements of waist and 

hip circumference were taken at the approximate midpoint 

between the lower margin of the last palpable rib and the top 

of the iliac crest. The hip circumference was measured around 

the widest part of the client’s buttocks. Waist and hip cir-

cumference were measured using non-stretchable measuring 

tapes (Bouncing Rabbit. China). The measurements were 

made with the tape measured held snugly but not constricting 

at a level parallel to the floor. The respondents were standing 

with arms at the sides, feet close together, and weight evenly 

distributed across the feet. Waist hip ratio was calculated as 

waist (cm) / hip (cm). Interpretation of results was done ac-

cording to the World Health Organization criteria: ≥0.85 for 

females and 0.9 for males [17]. Waist hip circumference was 

used to assess fat distribution (abdominal obesity). 

Physical activities: Respondents were asked to recall and 

estimate the amount of time they spent doing different types 

of activities including walking, working, sports, and recrea-

tional over one week before the survey. The physical activity 

was measured according to WHO recommendations [18]. 

Dietary habits: Respondents were asked to recall number of 

days per week a particular food was eaten and estimate the 

size and number of foods from a particular food group (fruits, 

vegetables, free sugars, meat or fish, cereals, roots, and tubers 

and pulses (legumes) consumed per day. The portion size of 

the food consumed was converted into grams by multiplying 

the portion consumed by the measured weight of the food 

listed in the photobook created for the study. The recall was 

simplified using nutrition cards showing some examples of 

these food groups. Each picture represented the size of the 

serving. The interpretation was conducted according to Tan-

zania’s mainland Food Based Dietary Guidelines [19], and 

free sugar; WHO dietary recommendations were used [20]. 

2.6. Study Variables 

Independent variables: Demographic information including 

sex, age, place of residence, marital status, education level, 

income and employment status. Lifestyle patterns such as 

dietary habits, smoking, drinking alcohol, and physical activ-

ities. 

Dependent/ outcome variables: Overweight and obesity. 

2.7. Statistical Analysis 

The data collected was interred into MS Excel and cleaned 

to remove errors. Then data were transferred into IBM SPSS 

Statistics version 27 for analysis with statistical significance 

at p ˂ 0.05. descriptive statistics such as frequencies (n), 

percentages (%), means and standard deviation (SD) were 

used for numerical or continuous variables to describe the 

physical characteristics of respondents. Pearson Chi-square 

test was used to examine associations between the dependent 

variables (overweight and obesity) and independent variables 
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(Nutritional factors, place of residence, sex, education, in-

come, alcohol consumption, smoking, and age). All signifi-

cant variables at a p-value of ˂ 0.05 in Pearson Chi-square 

tests were selected for logistic regression analysis to adjust 

the effect of confounders. 

2.8. Ethical Consideration 

The study obtained ethical approval from the Tanzania 

National Institute of Medical Research (NIMR) with refer-

ence number NIMR/HQ/R.8a/Vol. IX/3941, and permission 

to conduct the study was obtained from Sokoine University of 

Agriculture. Additional permission was obtained from the 

Ilala City Council, Mkuranga district Council, and individual 

wards (Gongo la mboto, Kinyerezi and Mkamba). Informed 

verbal and written consents were obtained from all respond-

ents after they were informed of the study objectives, and 

voluntarily agreed to participate in the study. 

3. Results 

3.1. Demographic Characteristics 

  
Figure 1. Distribution of respondents according to Residence and 

Sex. 

 
Figure 2. Demographic characteristics of respondents. 

The study included respondents from Ilala City (urban) and 

Mkuranga district (rural) where 339 respondents participated. 

The sample included fifty percent (171) respondents from Ilala 

City and fifty percent (168) from Mkuranga district. Sixty-five 
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percent of the respondents were females and 35% were males 

(Figure 1). The age range between 31 and 45 represented 53% 

of the respondents. About fifty-five percent of the respondents 

had completed primary and 17% of secondary education. 

Seventy-six percent were self-employed and 75.5% were mar-

ried. In Ilala City, 40.4% had an annual income of between 

1,000,000 and 5,000,000TZS, and in Mkuranga district, only 

13.7% marched that level of income (Figure 2). 

3.2. Anthropometric Characteristics of 

Respondents 

The anthropometric characteristics of respondents are 

presented in Table 1. The overall mean weight was 60.3 ± 

18.5 kg, (37 to 114kg IQR). Overall mean height was 151 ± 

34.6 cm, (141-185cm IQR). The average age of respondents 

in both districts was 39.6 ± 11 years ranging from 18-80 

years. The mean fat mass percentage of females was 20.5% ± 

17.3%, with IQR of 9.8-56% and that of males was 7% ± 

10%, (5.5-35.3% IQR). The mean waist circumference for 

females was 48.9 ± 44cm (39-135 cm IQR) and mean hip 

circumference was 58 ± 52 cm, (44-141cm IQR). The mean 

waist circumference for males was 21 ± 35 cm, (58-109cm 

IQR), and the mean hip circumference was 24 ± 39.7 cm, 

(65-115cm IQR). 

Table 1. The anthropometric characteristics of respondents. 

 Total  Ilala city  Mkuranga district 

Variables Mean (SD) IQR Mean (SD) IQR Mean (SD) IQR 

Weight (kg) 60.3 ±18.5 37-114 66.5 ±16.8 43-114 54 ±18 37.2-94 

Height (cm) 151 ±34.6 141-185 155 ±25.3 141-185 147.6 ±41.8 143-184 

Age (years) 39.6 ±11 18-80 38 ±8.4 18-63 41 ±12.5 20-80 

Fat Mass% (Female) 20.5 ±17.3 9.8-56 23.6 ±18.4 21.3-56 17.3 ±15.4 9.8-45 

Fat Mass% (Male) 7 ±10 5.5-35.3 7 ±10.7 14.7-31.7 6.7 ±9.5 5.5-35.3 

Waist circumference (cm) (female) 48.9 ±44 39-135 54.3 ±46.4 39-135 43.4 ±40.4 57-110 

Hip circumference (cm) (female) 58 ±52 44-141 64 ±53 44-141 53 ±49 76-117 

Waist circumference (cm) (male) 21 ±35 58-109 19.9 ±36 58-109 22.8 ±34 58-103 

Hip circumference (cm) (male) 24 ±39.7 65-115 22.3 ±40.3 65-115 26 ±39 65-98 

SD = Standard deviation, IQR = Interquartile range   

 

3.3. Prevalence of Overweight and Obesity 

The results in Figure 3 present the prevalence of over-

weight and obesity among respondents in the study areas. The 

prevalence of overweight and obesity in the study population 

was 45%. In Ilala City, the prevalence of overweight and 

obesity was significantly higher (61.1%) compared to 27.6% 

in Mkuranga district. Overweight and obesity vary when 

different indices are used; BMI classification of ≥ 25 kg/m2 

shows that the overall prevalence of overweight and obesity 

among female respondents was 55%, 58.9% when a threshold 

of ≥ 30% fat mass was used, and 66.5% when WHR ≥ 0.85 

used. Among males, the overall prevalence was 26% under 

the BMI classification and changed to 47% when the fat mass 

threshold of ≥ 20% was used, and to 38% when WHR ≥ 9 

classification was used. Similarly, BMI shows the prevalence 

among females (68%) and males (45%) higher in Ilala City 

compared to their counterparts in Mkuranga district (females 

39% and males 8.5%). The FM% threshold showed that 74% 

of female and 64% of male respondents in Ilala City had 

abdominal obesity higher than their counterparts in Mkuranga 

district (females 38% and males 34%). In Ilala City, the WHR 

classification indicates that the prevalence of abdominal obe-

sity was 82.3% among females and 36% for males higher than 

their counterparts in the Mkuranga district (58.7% for females 

and 33% for males. 
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Figure 3. Prevalence of overweight and obesity. 

3.4. Lifestyle Patterns of Respondents 

Results of the lifestyle pattern are presented in Table 2. The 

prevalence of weekly smoking was significantly higher in the 

Mkuranga district (77%) than in Ilala City (55%) (P ˂ 0.05). 

In Ilala City, only 28% of the respondents consumed alcohol 

compared to 24% in Mkuranga district. Nevertheless, the 

frequency of consumption (3-4 days per week) was higher in 

Mkuranga district (29%) than in Ilala City (17%). Vigor-

ous-intensity physical activities were performed by 34% of 

respondents in Ilala City and 84% in Mkuranga district (P ˂ 

0.05). Moderate-intensity activities were higher in Ilala than 

in Mkuranga but the difference was not statistically signifi-

cant. The mean time spent on vigorous physical activities in 

Mkuranga district was 136 (SD 91.9) minutes and 34.7 (SD 

86.2) in Ilala City. Moderate-intensity activities were per-

formed by 19% of respondents in Ilala City and 14% in 

Mkuranga district. However, 80% of respondents in Ilala City 

and 71% in Mkuranga district reported walking or cycling for 

at least 10 minutes continuously. 

Table 2. Lifestyle patterns of respondents. 

Variables 

Ilala City Mkuranga district Total 

P - value 

n % n % n % 

Smoking status 

Smokers 11 6.4 17 10.1 28 8.3 0.657 

Non-smokers 160 93.6 151 89.9 311 91.7 
 

Smoking pattern 

Daily smokers 5 45.5 4 23.5 9 32.1 0.000 
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Variables 

Ilala City Mkuranga district Total 

P - value 

n % n % n % 

Weekly smokers 6 54.5 13 76.5 19 67.9 
 

Consumption of alcohol 

Alcohol consumers 48 28.1 41 24.4 89 26.3 0.211 

Non-alcohol consumers 123 71.9 127 75.6 250 73.7 
 

Alcohol consumption pattern 

3-4 days per week 8 16.7 12 29.3 20 22.5 0.235 

1-2 days per week 23 47.9 17 41.5 40 44.9 
 

less than once a month 8 16.7 7 17.1 15 16.9 
 

Vigorous intensity activities 

Yes 58 33.9 141 83.9 199 58.7 0.000 

No 113 66.1 27 16.1 140 41.3 
 

Moderate intensity activities 

Yes 33 19.3 24 14.3 57 16.8 0.305 

No 138 80.7 144 85.7 282 83.2 
 

Walk or use a bicycle for at least 10 minutes continuously 

Yes 137 80.1 119 70.8 256 75.5 0.078 

No 34 19.1 49 29.2 83 24.5 
 

Meantime used (minutes) n Mean (SD) n Mean (SD) n Mean (SD) 
 

Vigorous intensity activities 171 34.7 ±86.2 168 136 ±91.9 339 229.2±227.8 
 

Moderate intensity activities 171 148.6±634 168 51.6±240.7 339 100.5±482.9 
 

vigorous-intensity activities are those activities that increase the heart rate between 70% to 85% of your maximum heart rate, Moder-

ate-intensity activities refer to activities that cause the heart rate to increase between 50% and 70%, Walk or using a bicycle for at least 10 

minutes continuously means to either walk briskly or ride a Bicycle for a minimum of 10 minutes without stopping, essentially encouraging 

a short burst of moderate-intensity activities 

 

3.5. Dietary Habits 

Dietary habits are presented in Figure 4. The consumption 

of fruits was higher in Mkuranga district (15%) than in Ilala 

City (12.9%) though the magnitude was not statistically sig-

nificant. The consumption of ≥ 280g of vegetables was sta-

tistically higher in the Mkuranga district (29.3%) than in Ilala 

City (16.4%). The consumption of vegetables in Ilala City 

was higher among males (18%) than in females (15.7%) 

whereas in Mkuranga district, the consumption of vegetables 

was statistically higher among females (32.7%) than in males 

(23.4%). Consumption of more than 30g of added sugars for 

more than 5 days per week was statistically higher in Ilala 

City (29.2%) than (8.9%) in Mkuranga district. In Ilala City, 

the consumption of added sugar was higher among female 

respondents (34%) than males (19.6%) while in Mkuranga 

district, the consumption of added sugar was higher among 

males (12.5%) than among female respondents (6.7%). 

The consumption of at least 580 g of energy-dense foods 

per day was statistically higher among female respondents 

than males in Ilala City and Mkuranga district although the 

difference in magnitude was not significant. The consumption 

of pulses (legumes, nuts, and oily seeds) more than 5 days per 

week was statistically higher in Mkuranga district (92%) than 

in Ilala City (77%). In both districts, the magnitude of con-

sumption of pulses between males and females was statisti-

cally similar. 
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Figure 4. Dietary habits of respondents. 

3.6. The Relationships Between Dietary Habits 

and Overweight or Obesity 

The relationship between dietary habits and overweight or 

obesity is presented in Table 3. The consumption of more than 

290g of pulses (legumes, nuts, and oily seeds) per day was 

significantly associated with overweight and obesity (P ˂ 

0.05). 

Other factors such as consumption of fruits, vegetables, 
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added sugars, meat or fish, pulses, and energy-dense foods at 

least 5 days per week were not statistically significantly as-

sociated with overweight or obesity (P ˃ 0.05). Also, factors 

such as the consumption of more than 280g of fruits, 280g of 

vegetables, 30g of added sugars, 120g of meat or fish, and 

580g of energy-dense foods per day were not statistically 

significantly associated with overweight or obesity (P ˃ 

0.05). 

Table 3. Chi square test for the relationship between dietary habits and overweight or obesity. 

  

Ilala city 

 

Mkuranga district Total 

  

  

Overweight and obesity 
Overweight and 

obesity 
Overweight and obesity 

Food group Consumption category n % n % n % P-value 

Fruit More than 5 days per week 7 31.8 0 0 7 14.9 0.449 

 
Less than 5 days per week 41 28.3 13 9.9 54 19.6 

 

 
More than 280g per day 3 25 2 13.3 5 18.5 0.959 

 
Less than 280g per day 45 29 11 7.8 56 19 

 
Vegetable More than 5 days per week 26 36.1 8 9 31 22.3 0.173 

 
Less than 5 days per week 22 23.2 5 7.5 30 16.3 

 

 
More than 280g per day 10 40 8 18.6 18 26.5 0.072 

 
Less than 280g per day 38 26.8 5 4.4 42 16.9 

 
Added sugars More than 5 days per week 10 27.8 13 8.4 10 27 0.179 

 
Less than 5 days per week 38 29 0 0 51 17.8 

 

 
More than 30g per day 15 30.6 1 7.7 16 25.8 0.121 

 
Less than 30g per day 33 20 12 8.4 45 17.2 

 
Meat/fish More than 5 days per week 5 50 0 0 5 35.7 0.1 

 
Less than 5 days per week 43 27.4 13 8.6 56 18.1 

 

 
More than 120g per day 28 30.1 7 7.1 35 18.2 0.715 

 
Less than 120g per day 20 27 6 10.5 26 19.8 

 
Energy-dense foods More than 5 days per week 36 28.6 8 6.3 44 17.5 0.218 

 
Less than 5 days per week 12 29.3 5 16.7 17 23.9 

 

 
More than 580g per day 11 32.4 3 9.7 14 21.5 0.541 

 
Less than 580g per day 37 27.8 10 8 47 18.2 

 
Pulses More than 5 days per week 38 29.7 12 8.5 50 18.5 0.704 

 
Less than 5 days per week 10 25.6 1 7.1 11 20.8 

 

 
More than 290g per day 9 21.4 3 5.4 12 12.2 0.044 

 

Less than 290g per day 39 31.2 10 10 49 21.8 

 
 

3.7. Factors Associated with Overweight and 

Obesity 

The findings indicate that overweight and obesity were 

significantly associated with various sociodemographic and 

lifestyle factors (Table 4). Specifically, the prevalence of 

overweight and obesity was higher among respondents re-

siding in Ilala City, Females, those engaging in vigorous 

physical activities, respondents who spent more time on vig-

orous physical activities, highly educated, married, and re-

http://www.sciencepg.com/journal/jfns


Journal of Food and Nutrition Sciences http://www.sciencepg.com/journal/jfns 

 

210 

spondents with high income. All these associations were 

statistically significant with a p-value ˂ 0.05, suggesting that 

these factors play a role in the prevalence of overweight and 

obesity in the population 

Table 4. Chi square test for factors associated with overweight and obesity. 

Variables 

Ilala City Mkuranga district Total 

df P-value Overweight+Obesity Overweight+ Obesity Overweight+ Obesity 

n % n % N % x
2
 

Smoking status 
        

Smokers 6 50 3 18.8 9 33.3 1.591a 1 0.207 

Non smokers 97 62.2 40 28.6 136 45.9 
   

Alcohol consumption status 
      

Alcohol consumers 31 72.1 12 30.8 44 52.4 2.574a 1 0.109 

Non-Alcohol consumers 71 57.3 31 26.5 101 42.3 
   

Place of residence 102 61.1 43 27.6 145 44.9 36.619a 1 0.000 

Sex 
         

Female 78 68.4 38 39.2 116 55 25.015a 1 0.000 

Male 24 45.3 5 8.5 29 25.9 
   

Vigorous activity 
        

Yes 35 60.3 36 27.3 71 35.7 9.905a 2 0.007 

No 66 61.1 7 29.2 73 55.3 
   

Mean time spent for vigorous activity 
      

˂75 minutes 26 54.2 33 26.2 59 33.5 20.205a 1 0.000 

≥75 minutes 76 63.9 10 33.3 86 58.5 
   

Moderate activity 
       

Yes 20 62.5 8 27.3 26 48.1 2.326a 3 0.508 

No 81 60.9 37 27.6 118 44.2 
   

Mean time spent for moderate activity 
      

˂150 minutes 90 62.1 42 29 132 45.5 0.449a 1 0.503 

≥150 minutes 12 54.5 1 9.1 39.4   

Marital Status 
      

Married 7 58.3 2 25 9 45 11.894a 6 0.064 

Not married 69 60.5 35 26.7 104 42.4 
   

Level of education 
      

No formal schooling 8 61.5 13 21.7 21 28.8 11.907a 4 0.018 

Primary school 69 67.6 23 29.9 92 51.4 
   

Secondary school 20 50 7 41.2 27 47.4 
   

College/university 5 45.5 
  

5 38.5 
   

Income (TZS) 
  

100,000≤ 500,000 8 61.5 20 32.8 28 36.4 25.620a 5 0.000 
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Variables 

Ilala City Mkuranga district Total 

df P-value Overweight+Obesity Overweight+ Obesity Overweight+ Obesity 

n % n % N % x
2
 

500,000≤ 1,000,000 21 46.7 8 13.6 29 25.9 
   

1,000,000≤ 5,000,000 41 63.1 10 45.5 51 56.7 
   

≥5,000,000 28 73.7 4 40 32 66.7 

   
 

3.8. Association of Overweight and Obesity with 

the Selected Variables 

Place of residence, sex, level of education, and income 

were significantly associated with overweight and obesity 

(Table 5). Residents of Mkuranga district were 0.75 times less 

likely to be overweight or obese compared to Ilala City (AOR 

= 0.25; 95%CI (0.1-0.5); p = 0.000). Female respondents were 

at 3.6 times higher risk of being overweight or obese com-

pared to males (AOR = 3.6; 95% CI (2.1- 6.3); p = 0.000). 

Those who completed primary school education were 7.6 

times at higher risk of being overweight or obese (AOR = 7.6; 

95%CI (1.2-48.5); P = 0.03) than those who completed sec-

ondary or college education. The respondents with annual 

income 500,000 ≤ 1,000,000TZS were significantly at lower 

risk of being overweight or obese (AOR = 0.2; 95%CI 

(0.1-0.5); P = 0.001) than those with ˃ 1,000,000TZS. Vig-

orous physical activities were 50% protective against over-

weight and obesity (COR = 0.5; 95%CI (0.3-0.7); P = 0.002), 

and consumption of pulses was 90% protective against 

overweight and obesity (AOR = 0.1; 95%CI (0.01-0.2); P = 

0.026). Spending ˂ 75 minutes for vigorous physical activities 

per week was 2.6 times higher risk of overweight and obesity 

(COR = 2.6; 95%CI (1.7-4.12); P = 0.000). Other variables 

(smoking status, alcohol consumption, moderate-intensity 

activities, mean time spent on moderate physical activities, 

and marital status) were not statistically associated with 

overweight or obesity. 

Table 5. Logistic regression of the factors associated with overweight and obesity. 

Variables Group or category COR 95%CI p-Value AOR 95%CI p-Value 

Place of residence Mkuranga district 0.24 0.2-0.4 0.000 0.25 0.1-0.5 0.000 

 
Ilala City 1 

  
1 

  
Sex Female 3.5 2.1-5.7 0.000 3.6 2.1-6.3 0.000 

 
Male 1 

  
1 

  
vigorous activities Yes 0.5 0.3-0.7 0.002 1.49 0.7-3.3 0.3 

 
No 1 

  
1 

  
Mean time spent on 

vigorous activities 
˂75 minutes 2.6 1.7-4.12 0.000 0.6 0.3-1.4 0.3 

 
≥75 minutes 1 

  
1 

  
Marital Status Married 1.3 1.01-1.6 0.04 1.12 0.9-1.4 0.4 

 
Not married 1 

  
1 

  
Level of education No formal schooling 0.73 0.2-3.3 0.7 5.4 0.8-38.7 0.09 

 
Primary school 1.67 0.387-7.18 0.49 7.6 1.2-48.5 0.03 

 
Secondary school 1.47 0.32-6.67 0.62 5.4 0.8-35.8 0.08 

 
College/university 1 

  
1 

  
Income (TZS) ˂100000 1 

  
1 
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Variables Group or category COR 95%CI p-Value AOR 95%CI p-Value 

 
100,000 ≤ 500,000 0.28 0.13-0.6 0.001 0.58 0.2-1.6 0.29 

 
500,000 ≤ 1,000,000 0.17 0.1-0.3 0.000 0.2 0.1-0.5 0.001 

 
1,000,000 ≤ 5,000,000 0.67 0.3-1.4 0.27 0.56 0.2-1.4 0.2 

 
≥ 5,000,000 1 

  
1 

  
Pulses ≥290g per day 1.2-1.4 0.000 0.1 0.01-0.2 0.026 

 
˂290g per day 

  
1 

  

p-value: Logistic Regression; p < 0.05; AOR: Adjusted Odds Ratio; COR: Crude Odds Ratio; CI: Confidence Interval; TZS: Tanzanian Shil-

lings 

4.. Discussion 

4.1. Prevalence of Overweight and Obesity 

4.1.1. Prevalence of Overweight and Obesity in the 

Study Area 

This study aimed to assess the prevalence of overweight 

and obesity among adults in Ilala City and Mkuranga rural 

districts. The prevalence of overweight and obesity in the 

study population was about 45% considered high and of pub-

lic health significance. This may be attributed to the changes 

in lifestyles. An increase in urbanization influences sedentary 

lifestyles and the nutrition transition characterized by a shift 

from traditional diets (low in fat and sugar) to Western-style 

diets (high in fats, sugars, and processed foods). Vigor-

ous-intensity activities and residence were significantly as-

sociated with overweight and obesity in the current study. The 

prevalence of overweight and obesity in the study population 

was higher than reported in the previous study [12, 13]. Also, 

the prevalence is lower than the results of the previous study 

[21, 22] which implies the adaptation to urban lifestyles, 

improved infrastructures such as transport, food market and 

improved agriculture system in Mkuranga district. 

4.1.2. The Prevalence of Overweight and Obesity in 

Ilala City and Mkuranga District 

The prevalence of overweight and obesity in Ilala City was 

higher (61.1%) approximately twice the prevalence in the 

Mkuranga district (27.6%). Respondents in the Mkuranga 

district (rural) were less likely to be overweight or obese than 

in Ilala City (urban). Ilala City is a fast-growing urban area 

characterized by a network of transport infrastructure and 

transport facilities including motorcycles (bi and tricycles), 

buses, and cars, which might influence an increased tendency 

for inactivity. Ilala City is also home to a diverse food envi-

ronment containing both highly and minimally processed 

foods, which have resulted in increased consumption of 

highly/ultra-processed foods high in sugar, fat, and salt con-

tent. Living in the Mkuranga district (rural setting) influences 

more vigorous physical activities. The low prevalence of 

overweight and obesity in Mkuranga district is due to the high 

activity pattern and low influence of highly processed foods in 

Mkuranga district. The observation made in this study is 

similar to what was observed in north-western Ethiopia [23], 

the rural-urban comparative study of Bangladesh [24], Do-

doma City [22], and Dar es Salaam [12]. This similarity im-

plies that the prevalence of overweight or obesity is a threat to 

public health not only in Ilala City and Mkuranga district but 

is a global concern due to industrialization, improved infra-

structures and the food market. 

4.1.3. The Prevalence of Overweight and Obesity 

Using Different Indices 

The current study showed the prevalence of overweight and 

obesity changed when different indices (WHR, and fat mass 

percentage) were used. Consistently, more female respond-

ents (67%) were classified as being overweight or obese when 

the WHR index was used compared to fat mass percentage 

(59%) and BMI (55%). This is because respondents were 

adults and are supported by previous studies indicating that 

females who had given birth had less body fat and greater 

waist circumference [17]. For male participants, 47% were 

classified as being overweight or obese when FM% was used 

compared to WHR (38%) and BMI (26%) because males have 

greater total lean mass, bone mineral mass, less limb fat and a 

relatively greater central distribution of fat [25]. The high 

overweight and obesity prevalence in females when WHR is 

used suggests that a high proportion had a WHR of 0.86 or 

higher and is considered to be a high-risk group for NCDs. 

This prevalence is not captured by BMI or fat mass percent. 

This calls for careful consideration when these indices are 

used individually [26, 27]. 

4.1.4. Difference of Overweight and Obesity 

Between Females and Males 

The prevalence of overweight and obesity was higher among 

females than among males in both study areas, which corre-

sponds to the prevalence of the general population of Tanzania 
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[9]. The higher prevalence of overweight and obesity among 

females has been attributed to the female sex as the female sex 

was positively associated with overweight and obesity. This 

may be attributable to the body composition differences be-

tween sexes in which fat mass percentage was observed to be 

higher among females than males. Also, dietary habits as the 

consumption of at least 580 g of energy-dense foods per day 

were statistically higher among female respondents than males. 

Current findings are in line with published papers [28-32]. 

Nevertheless, the results by Younis et al., (2023) showed that 

males were more likely to be overweight or obese than females 

[33]. This is evident that overweight and obesity are not con-

stantly distributed among the population, but vary according to 

sex, race and dietary habits. 

4.2. Factors Associated with Overweight and 

Obesity 

Income did not show a clear correlation with overweight and 

obesity. However, respondents who were in the income cate-

gory within 500,000 ≤ 1,000,000TZS per year had a low prev-

alence of overweight and obesity. In the current study, most 

respondents (40.4%) in Ilala City possess ˃ 1,000,000TZS 

income which reflected a higher prevalence of overweight and 

obesity (61.1%) compared to 14% in the rural Mkuranga dis-

trict which reflected a lower prevalence of overweight and 

obesity (27.6%). This implies that, as income increases over-

weight and obesity also increases. Current results correspond to 

other studies in Tanzania [13, 33, 34], and contrast the findings 

of [35, 36] which have shown that decreased income had a 

positive and significant association with overweight and obe-

sity. This means that overweight and obesity are not associated 

only with high-income populations but are now also prevalent 

in low and middle-income populations. 

The current study has shown that the level of education has 

a significant contribution to being overweight and obese. 

Primary school education level or less predisposed individu-

als to a 7.6 times likelihood to be overweight or obese than 

attainment of higher education (secondary and tertiary edu-

cation). These findings may suggest individuals with low 

education have less exposure to information about proper 

nutrition, healthy lifestyles, and the long-term effects of obe-

sity compared to people who proceed to secondary schools 

and tertiary education. In other studies, it was observed that 

the prevalence of overweight and obesity was higher among 

respondents who completed secondary school or university/ 

college education [13, 37, 38]. 

The current study revealed that respondents who perform 

vigorous physical activities were less likely to be overweight 

and obese. A sedentary lifestyle is a risk factor for being 

overweight and obesity because more physical activities in-

crease the calories your body uses for energy. This study 

emphasizes the importance of the beneficial effects of phys-

ical activities as part of our daily life, as supported by a recent 

World Health Organization recommendation which recom-

mends that all adults have to undertake 150–300 minutes of 

moderate-intensity or 75–150 minutes of vigorous physical 

activities or some equivalent combination of moderate and 

vigorous physical activities per week [18]. Failure to meet the 

recommended levels of physical activity is associated with an 

increased risk of overweight and obesity. The findings of the 

current study are consistent with those reported by previous 

studies [39-42]. Specifically, the present study demonstrated 

that individuals who engaged in vigorous physical activity for 

at least 75 minutes per week had a reduced likelihood of being 

overweight or obese. 

The consumption of at least 290g of pulses (legumes, nuts, 

and oily seeds) per day was protective against the prevalence 

of overweight and obesity in both Ilala City and Mkuranga 

district (AOR = 0.1). Higher consumption of pulses in the 

study areas has been facilitated by increased income and 

improved infrastructure such as transportation systems, ag-

riculture systems and markets. The higher income, place of 

residence and improved infrastructure are equivalent to higher 

purchasing capacity which facilitates the consumption of 

pulses containing larger amounts of fiber, a small amount of 

dietary fat, a high level of plant proteins and a low glycaemic 

index. The finding in the current study is consistent with those 

reported by previous studies [43-47]. This means that the 

consumption of pulses (legumes, nuts and oily seeds) is im-

portant in the management of overweight and obesity, alt-

hough it should be connected with vigorous physical activities, 

vegetables and fruit consumption [45]. 

4.3. Strength and Limitations 

This was one of the few studies to explore the prevalence of 

overweight and obesity and associated lifestyle patterns in 

rural and urban areas in Tanzania. Thus, the findings may 

provide baseline information for public health practitioners to 

design and implement evidence-based interventions across 

the country to improve lifestyle patterns such as performance 

of vigorous physical activities and dietary habits. The limita-

tions of this study include the cross-sectional study design 

which captures data at a single point in time, making it diffi-

cult to establish a causal relationship between dependent and 

independent variables. Also, the time of one week used to 

assess dietary habits and physical activity patterns was not 

enough to capture if those are their usual patterns and since 

this was part of a project, it could be used to comment on 

looking for a room to record project-respondents information 

on a certain key aspect providing. Additionally, focus on one 

district representing urban and one district representing rural 

residents restricts the generalizability of the findings to other 

regions with different socioeconomic, cultural and environ-

mental contexts. 

5. Conclusion 

The study findings indicate a high prevalence of over-
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weight and obesity, which may increase the risk of developing 

diet-related non-communicable diseases in the study areas. 

The factors associated with overweight and obesity were 

demographic characteristics, which included place of resi-

dence, female sex, level of education, and income. The life-

style factors associated with overweight and obesity were 

vigorous-intensity activities, the consumption of at least 290g 

of pulses (legumes, nuts, and oily seeds) per day and spending 

˂75 minutes per week in vigorous-intensity activities. The 

results from this study allow us to understand the current 

situation of overweight and obesity in urban and rural areas 

and their associated factors. This serves as a benchmark for 

planning further studies aiming at reducing the prevalence of 

overweight and obesity among the adult population through 

well-designed interventions. 

6. Recommendations 

Overweight and obesity increases the risk of diet-related 

non-communicable diseases. Increases in these diseases 

overwhelm and cause limited resources that are used to ad-

dress them instead of directing efforts to developmental ac-

tivities. Hence early identification and prevention of over-

weight and obesity is a necessary, cost-effective means of 

avoiding the high cost of a treatment-based approach toward 

non-communicable diseases. It is therefore envisaged that 

these findings will assist stakeholders in the health sector to 

introduce nutrition education and counseling, and assessment 

of client-nutrition status among adults as well as other age 

groups to allow the design of appropriate interventions. 

Abbreviations 

BMI Body Mass Index 

DHS-MIS Demographic Health Survey and Malaria 

Indicator Survey 

FM Fat Mass 

WHR Waist Hip Ratio 

NCDs Non-communicable Diseases 

WHO World Health Organization 

Acknowledgments 

The authors would like to thank the adults in Ilala City and 

Mkuranga district for their voluntary participation in the study. 

To council authorities in Ilala and Mkuranga for granting 

permission to conduct the study in their areas. Appreciations 

are also conveyed to the FoCo Active project for financing 

this study and for using the FoCo Active project participants 

for data collection. 

Author Contributions 

Chrispin Clavery Fransisco: Conceptualization, Funding 

acquisition, Resources, Software, visualization, Writing - 

original draft, Writing - review & editing 

Joyce Kinabo: Conceptualization, Data curation, Formal 

analysis, Investigation, Methodology, Supervision, Valida-

tion, Writing – review & editing 

Renatha Pacific: Conceptualization, Data curation, For-

mal analysis, Investigation, Methodology, supervision, Vali-

dation, Writing – review & editing 

Funding 

The FoCo Active project – Sokoine University of Agricul-

ture, Tanzania, financially supported data collection activity. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Horn, C., Laupsa-Borge, J. Andersen, A. I., Dyer, L., Revheim, 

I., Leikanger, T & Dankel, S. N. (2022). Meal patterns associ-

ated with energy intake in people with obesity. British Journal 

of Nutrition, 128(2), 334-344. 

[2] Makbel, K., Mwanri, A., & Ramaiya, K. (2022). Total body fat 

is associated with increased risk for pre-diabetes and hyper-

tension among secondary school adolescents in Morogoro 

Region, Tanzania; Volume. 13. 

[3] Das, M., Sauceda, C., & Webster, N. J. (2021). Mitochondrial 

dysfunction in obesity and reproduction. Endocrinology, 

162(1), bqaa 158. 

[4] Castro-Porras, L. V., Rojas-Russell, M. E., Villanueva-Sánchez, 

J., & López-Cervantes, M. (2019). An anthropometry-based 

equation of fat mass percentage as a valid discriminator of 

obesity. Public health nutrition, 22(7), 1250-1258. 

[5] World Health Organization. (2011). Waist circumference and 

waist-hip ratio: report of a WHO expert consultation, Geneva, 

December 2008. Page 27. 

[6] Mamdouh, H., Hussain, H. Y., Ibrahim, G. M., Alawadi, F., 

Hassanein, M., Al Zarooni, A. & Alnakhi, W. K. (2023). Prev-

alence and associated risk factors of overweight and obesity 

among adult population in Dubai: A population-based 

cross-sectional survey in Dubai, the United Arab Emirates. 

BMJ open, 13(1), e062053. 

[7] Tim Lobstein, Rachel Jackson-Leach. Jaynaide Powis, Hannah 

Brinsden and Maggie Gray (2023) World_Obesity_Atlas_2023. 

https://data.worldobesity.org/publications/WOF-Obesity-Atlas

-V5.pdf 

[8] Zubery, D., Kimiywe, J., & Martin, H. D. (2021). Prevalence of 

overweight and obesity, and its associated factors among 

health-care workers, teachers, and bankers in Arusha City, 

Tanzania. Diabetes, Metabolic Syndrome and Obesity, 

455-465. 

http://www.sciencepg.com/journal/jfns


Journal of Food and Nutrition Sciences http://www.sciencepg.com/journal/jfns 

 

215 

[9] Ministry of Health (MoH) [Tanzania Mainland], Ministry of 

Health (MoH) [Zanzibar], National Bureau of Statistics (NBS), 

Ofice of the Chief Government Statistician (OCGS), and ICF. 

Tanzania Demographic and Health Survey and Malaria Indi-

cator Survey 2022 Final Report. Dodoma, Tanzania, and 

Rockville, Maryland, USA: MoH, NBS, OCGS, and ICF; 

2023. 

[10] Yang, H., An, R., Clarke, C. V., & Shen, J. (2023). Impact of 

economic growth on physical activity and sedentary behaviors: 

a Systematic Review. Public Health, 215, 17-26. 

[11] Ignowski, L., Belton, B., Tran, N., & Ameye, H. (2023). Die-

tary inadequacy in Tanzania is linked to the rising cost of nu-

tritious foods and consumption of food-away-from-home. 

Global Food Security, 37, 100679. Page 2-4. 

[12] Pallangyo, P., Mkojera, Z. S., Hemed, N. R., Swai, H. J., 

Misidai, N., Mgopa, L., & Janabi, M. (2020). Obesity epidemic 

in urban Tanzania: a public health calamity in an already 

overwhelmed and fragmented health system. BMC Endocrine 

Disorders, 20(1). 

[13] Massawe, E. S., & Msollo, S. S. (2023). Knowledge and Per-

ceptions on Overweight and Obesity among Adults in Same 

District, Tanzania. East African Journal of Science, Technol-

ogy and Innovation, 4. 

[14] Alemi, S., Nakamura, K., Arab, A. S., Mashal, M. O., Tashiro, 

Y., Seino, K., & Hemat, S. (2023). Prevalence, determinants, 

and association of overweight/obesity with non-communicable 

disease-related biomedical indicators: A cross-sectional study 

in schoolteachers in Kabul, Afghanistan. PLOS Global Public 

Health, 3(3), e0001676. 

[15] Charan, J., & Biswas, T. (2013). How to calculate sample size 

for different study designs in medical research? Indian journal 

of psychological medicine, 35(2), 121-126. 

[16] Riley, L., Guthold, R., Cowan, M., Savin, S., Bhatti, L., Arm-

strong, T., & Bonita, R. (2016). The World Health Organization 

STEPwise approach to non-communicable disease risk-factor 

surveillance: methods, challenges, and opportunities. Ameri-

can Journal of Public Health, 106 (1), 74-78. 

[17] Consultation, W. E. (2008). Waist circumference and waist-hip 

ratio. Report of a WHO Expert Consultation. Geneva: World 

Health Organization, 2008, 8-11. 

[18] Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, 

M. P., Cardon, G., & Willumsen, J. F. (2020). World Health 

Organization 2020 guidelines on physical activity and seden-

tary behaviour. British journal of sports medicine, 54(24), page 

1456. 

[19] Ministry of Health of the united Republic of Tanzania (MoH). 

Tanzania Mainland Food-Based Dietary Guidelines for a 

Healthy Population: Technical Recommendations. Ministry of 

Health: Dodoma, Tanzania; 2023. 

[20] World Health Organization. (2019). Sustainable healthy diets: 

Guiding principles. Food & Agriculture Org. Page 17. 

[21] Kagaruki, G. B., Mahande, M. J., Kimaro, G. D., Ngadaya, E. 

S., Mayige T, M., Selemani, M., & Bonfoh, B. (2021). Preva-

lence and Correlates of Cardio-Metabolic Risk Factors Among 

Regular Street Food Consumers in Dar es Salaam, Tanzania. 

Diabetes, Metabolic Syndrome and Obesity, 1011-1024. 

[22] Msollo, S. S., Shausi, G. L., & Mwanri, A. W. (2024). Preva-

lence, knowledge and practices on prevention and management 

of overweight and obesity among adults in Dodoma City, 

Tanzania. Plos one, 19(1), e0297665. 

[23] Mekonnen, T., Animaw, W., & Seyum, Y. (2018). Over-

weight/obesity among adults in North-Western Ethiopia: a 

community-based cross-sectional study. Archives of public 

health, 76, 1-6. 

[24] Gupta, R. D., Frank, H. A., Akonde, M., Mazumder, A., Sid-

dika, N., Apu, E. H., & Chakraborty, P. A. (2023). Rural-Urban 

Differences in Prevalence and Associated Factors of Under-

weight and Overweight/Obesity among Bangladeshi Adults: 

Evidence from Bangladesh Demographic and Health Survey 

2017–2018. Epidemiologia, 4(4), 505-520. 

[25] Holmes, C. J., & Racette, S. B. (2021). The utility of body 

composition assessment in nutrition and clinical practice: an 

overview of current methodology. Nutrients, 13(8), 2493 Page 

4-5. 

[26] Zhu, Q., Huang, B., Li, Q., Huang, L., Shu, W., Xu, L., & Liu, P. 

(2020). Body mass index and waist-to-hip ratio misclassifica-

tion of overweight and obesity in Chinese military personnel. 

Journal of physiological anthropology, 39. 

[27] Khamis, A. G., Ntwenya, J. E., Senkoro, M., Mfinanga, S. G., 

Kreppel, K., Mwanri, A. W., & Kwesigabo, G. (2021). Asso-

ciation between dietary diversity with overweight and obesity: 

A cross-sectional study conducted among pastoralists in 

Monduli District in Tanzania. Plos one, 16(1), e0244813. 

[28] Sigei, E. C., Okinyi, V. P., Kariuki, P. K., Kariuki, L., & Kimani, 

J. (2018). Prevalence of Overweight/Obesity and Some Asso-

ciated Factors among Rural/Urbanites of Uasin-Gishu County, 

Kenya: A Cross-Sectional Study. Journal of Nutritional Sci-

ences and Dietetics, 109-116. 

[29] George, J. M., Mpogole, Z., Mgongo, M., Mamseri, R., Leyaro, 

B. J., Mauka, W., & Msuya, S. E. (2021). Prevalence and 

Factors Associated with Overweight or Obesity Among Pri-

mary and Secondary School Teachers in Moshi Municipality, 

Kilimanjaro, Tanzania. 

[30] Clark, T. D., Reichelt, A. C., Ghosh-Swaby, O., Simpson, S. J., 

& Crean, A. J. (2022). Nutrition, anxiety and hormones. Why 

sex differences matter in the link between obesity and behavior. 

Physiology & Behavior, 247, 113713. 

[31] Zhang Jiao, Z. J., Xu LingZhong, X. L., Li JiaJia, L. J., Sun 

Long, S. L., Qin WenZhe, Q. W., Ding Gan, D. G., & Zhou 

ChengChao, Z. C. (2019). Gender differences in the associa-

tion between body mass index and health-related quality of life 

among adults: a cross-sectional study in Shandong, China. 

[32] Shah, B., Cost, K. T., Fuller, A., Birken, C. S., & Anderson, L. 

N. (2020). Sex and gender differences in childhood obesity: 

contributing to the research agenda. BMJ Nutrition, Prevention 

& Health, 3(2), 387. 

http://www.sciencepg.com/journal/jfns


Journal of Food and Nutrition Sciences http://www.sciencepg.com/journal/jfns 

 

216 

[33] Younis, J., Jiang, H., Fan, Y., Wang, L., Li, Z., Jebril, M., & Hui, 

Z. (2023). Prevalence of overweight, obesity, and associated 

factors among healthcare workers in the Gaza Strip, Palestine: 

A cross-sectional study. Frontiers in Public Health, 11, 

1129797. 

[34] Mosha, D., Paulo, H. A., Mwanyika-Sando, M., Mboya, I. B., 

Madzorera, I., Leyna, G. H., & Fawzi, W. W. (2021). Risk 

factors for overweight and obesity among women of repro-

ductive age in Dar es Salaam, Tanzania. BMC nutrition, 7, 

1-10. 

[35] Ogden, C. L. (2017). Prevalence of obesity among adults, by 

household income and education—United States, 2011–2014. 

MMWR. Morbidity and mortality weekly report, 66. 

[36] Mosli, H. H., Kutbi, H. A., Alhasan, A. H., & Mosli, R. H. 

(2020). Understanding the interrelationship between education, 

income, and obesity among adults in Saudi Arabia. Obesity 

facts, 13(1), 77-85. 

[37] Ahmed, K. Y., Rwabilimbo, A. G., Abrha, S., Page, A., Arora, 

A., Tadese, F., & Global Maternal and Child Health Research 

collaboration (GloMACH). (2020). Factors associated with 

underweight, overweight, and obesity in reproductive age 

Tanzanian women. PloS one, 15(8), e0237720. 

[38] Mangemba, N. T., & San Sebastian, M. (2020). Societal risk 

factors for overweight and obesity in women in Zimbabwe: a 

cross-sectional study. BMC public health, 20, 1-8. 

[39] Oppert, J. M., Bellicha, A., van Baak, M. A., Battista, F., 

Beaulieu, K., Blundell, J. E, & Busetto, L. (2021). Exercise 

training in the management of overweight and obesity in adults: 

Synthesis of the evidence and recommendations from the Eu-

ropean Association for the Study of Obesity Physical Activity 

Working Group. Obesity reviews, 22, e13273. 

[40] Mandefro, M., Shore, H., Hailu, S., Ayele, F., Tekola, A., 

Shawel, S., & Gebremichael, B. (2024). Overweight and obe-

sity and associated factors among public and private secondary 

school adolescent students in Harar city, Eastern Ethiopia: A 

comparative cross-sectional study. Medicine, 103(21), e38271. 

[41] Garber, C. E. (2019). The health benefits of exercise in over-

weight and obese patients. Current sports medicine reports, 

18(8), 287-291. 

[42] Koolhaas, C. M., Dhana, K., Schoufour, J. D., Ikram, M. A., 

Kavousi, M., & Franco, O. H. (2017). Impact of physical ac-

tivity on the association of overweight and obesity with car-

diovascular disease: The Rotterdam Study. European journal of 

preventive cardiology, 24(9), 934-941. 

[43] Didinger, C., & Thompson, H. J. (2022). The role of pulses in 

improving human health: A review. Legume Science, 4(4), 

e147. 

[44] Zerón-Rugerio, M. F., & Izquierdo-Pulido, M. (2019). Leg-

umes and Obesity. 

[45] Ferreira, H., Vasconcelos, M., Gil, A. M., & Pinto, E. (2021). 

Benefits of pulse consumption on metabolism and health: A 

systematic review of randomized controlled trials. Critical re-

views in food science and nutrition, 61(1), 85-96. 

[46] Fernández-Fígares Jiménez, M. D. C. (2024). A Whole Plant–

Foods Diet in the Prevention and Treatment of Overweight and 

Obesity: From Empirical Evidence to Potential Mechanisms. 

Journal of the American Nutrition Association, 1-19. 

[47] Grdeń, P., & Jakubczyk, A. (2023). Health benefits of legume 

seeds. Journal of the Science of Food and Agriculture, 103(11), 

5213-5220. 

 

http://www.sciencepg.com/journal/jfns

