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ABSTRACT 

Background: Childhood obesity has become a serious public health problem 

because of its strong association with adulthood obesity and the related adverse 

health consequences. No published information is available on the prevalence of 

childhood obesity in Bangladeshi population.  

Objective: The aim of the study is to determine the prevalence of childhood 

overweight and obesity and its risk factors in primary school children of Dhaka city.  

Methods: This is a cross-sectional study which was focused on the prevalence of 

childhood obesity and overweight in primary school children of Dhaka city of 

Bangladesh. This study include 1200 participants (both boys and girls aged 6 to 13 

years old) by following simple random procedure. The participation rate was 85.5%. 

On the basis of predefined scoring, subjects were classified as underweight, normal, 

overweight and obese if their weight-for-height values were (<90.99% under weight, 

91-110% normal weight, 111-120% overweight and > 120% obese) of median values 

for study children. Univariate multinominal regression models were used to 

estimate the odds ratios (ORs) and the 95% confidence intervals (95% CI) for the 

three categories of weight-for-height (underweight, overweight and obese). 

Multivaiate multinominal regression models were used to estimate adjusted OR and 

the 95% CI for the three categories of weight-for-height.  

Results: The prevalence of overweight and obesity was found 13.2% (95% CI: 11.33 - 

15.17) and 17.8 % (95% CI: 15.59 - 19.91) in the present study, respectively and also 

the prevalence of overweight and obesity among boys and girls were 13.6% (95% CI: 

10.83 - 16.41), 22.1% (95% CI: 18.69 - 25.45), 12.9% (95% CI: 10.26 - 15.54) and 13.7% 

(95% CI: 11 - 16.42) respectively. There were significant difference found in weight 

for height (p = 0.015) and weight (p < 0.001) between boys and girls. Mean fat intake 

of the obese group was significantly higher in overweight and underweight group 

(p=0.008). The odd for obesity was higher for boys compared to the girls. The 

(p=0.003 and 95% CI 1.19 - 2.29). The household monthly income and parents 

education has a significant risk for obesity, even after adjusted with, age, income, 

parent’s education, and physical activities compared to the reference groups.  

Conclusion: These data shows that a high prevalence of overweight and obesity in 

primary school children of Dhaka city Bangladesh. Positive energy balance with 

higher fat intake, family high income, parents high education seem to be among the 

underlying factors for increasing prevalence of childhood obesity. 
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1   INTRODUCTION 

1.1 BANGLADESH – A brief country profile   

Bangladesh officially the People's Republic of Bangladesh is a country in the 

South Asia. "Bangladesh" is a combination of two Bengali words, Bangla and 

Desh, meaning the country or land where the Bangla language is spoken. The 

official language is Bengali. Straddling the Ganges/Brahmaputra delta, 

Bangladesh is low-lying rivering land traversed by the many branches and 

tributaries of the Ganges and Brahmaputra rivers. It is the second largest river 

basin in the world. It is the most densely populated agricultural country in the 

world, with a high poverty rate and a poor infrastructure making it vulnerable to 

natural disaster.  

                                                                                                              Dhaka 

 

Figure: The map of Bangladesh 
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The World Bank noted in its July 2005 Country Brief that the country has made 

significant progress in human development in the areas of literacy, gender parity 

in schooling and reduction of population growth (1). However, Bangladesh 

continues to face a number of major challenges, including widespread political 

and bureaucratic corruption, and economic competition relative to the world. 

A brief overview of the country is given below: 

Full name: People's Republic of Bangladesh  

Term for citizen (s): Bangladeshi 

Independence: 16 December 1971 (from West Pakistan); note - 26 March 1971 is 

the date of independence declaration from West Pakistan, 16 December 1971 is 

known as Victory Day and commemorates the official creation of the state of 

Bangladesh. 

National flag: The flag is a dark green rectangle with a red circle to the hoist side 

of center; Green symbolizes the trees and fields of the countryside; the red disk 

represents the rising sun and the sacrifice to achieve independence.  

Capital city: Dhaka 

Location: Southern Asia, bordering the Bay of Bengal, between Myanmar 

(Burma) and India  

Area: Total area 147,570 sq km (55,599 sq miles). Land - 133,910 sq km and water 

- 10,090 sq km 

Land boundaries: Total 4,246 km. Border countries: Myanmar193 km, India 4,053 

km 

Climate: Tropical, mild winter (October to March); hot, humid summer (March 

to June); humid, warm rainy monsoon (June to October)  

Terrain: Mostly flat alluvial plain; hilly in southeast  

Natural resources: Natural gas, arable land, timber, coal 
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Natural hazards: Droughts, cyclones; much of the country routinely inundated 

during the summer monsoon season 

Population: 162, 221, 000 (2009 estimate) 

Density: 1,099.3/ sq km (5th position) (2009 est.) 

Age structure: 0-14 years: 34.6% (male 27,065,625/female 26,913,961)  

15-64 years: 61.4% (male 45,222,189/female 50,537,052)  

65 years and over: 4% (male 3,057,255/female 3,245,808) (2009 est.) 

Population growth rate: 1.3% (2008 est.) 

Birth rate: 24.68 births/1,000 population (2009 est.) 

Death rate: 9.23 deaths/1,000 population (2009 est.) 

Sex ratio: At birth: 1.04 male(s)/female 

      Under 15 years: 1.01 male(s)/female 

      15-64 years: 0.9 male(s)/female 

      65 years and over: 0.94 male(s)/female 

                  Total population: 0.93 male(s)/female (2009 est.) 

Infant mortality rate: Total: 59.02 deaths/1,000 live births  

Male: 66.12 deaths/1,000 live births  

Female: 51.64 deaths/1,000 live births (2009 est.) 

Life expectancy at birth: Total population: 60.25 years  

Male: 57.57 years  

Female: 63.03 years (2009 est.) 

Total fertility rate: 2.74 children born/women (2009 est.) 

Ethnic groups: Bengalis (98%), other 2% (includes tribal groups, non-Bengali 

Muslims) 

Languages: Bangla (official, also known as Bengali), English and some tribal 

languages. 

English is quite widely spoken by those with education. 

Religions: Islam (83%), Hinduism (16%).  

  Buddhists and Christians make up about 1% of the population 



13 

 

 

Literacy: Definition: Age 15 and over can read and write.  

Total population: 47.9%  

Male: 54%  

Female: 41.4% (2003 est.) 

Currency: Taka (BDT)  

GDP: Per capita USD 1,398 (153rd position) (2009 est.) 

GNI: Per capita USD 690 (2008 est.) 

Major political parties: Bangladesh Awami League (AL), Bangladesh Nationalist 

Party (BNP), Jamaat-e-Islami Bangladesh, Jatiya Party (N) (JPN). 

Government: Bangladesh is a Parliamentary Democracy with a non-executive 

President elected by Parliament. Parliament and President are both elected for 

five years.  

Head of State: President Zillur Rahman  

Prime Minister: Sheikh Hasina Wazed 

Membership of international groupings/organisations: Commonwealth, 

SAARC, UN, Organisation of Islamic Countries (OIC)  (2, 3, 4). 

Geography:   

Bangladesh, on the northern coast of the Bay of Bengal, is surrounded by India, 

with a small common border with Myanmar. It bordered on the west, north, and 

east by Indian Territory except for a short south-eastern frontier with Myanmar 

(Burma) and borders the Bay of Bengal in the south. Together with the Indian 

state of West Bengal, it makes up the ethno-linguistic region of Bengal. Most of 

the country is situated on deltas of large rivers flowing from the Himalayas: the 

Ganges, known as the Padma unites with the Jamuna (main channel of the 

Brahmaputra) and later joins the Meghna to eventually empty into the Bay of 

Bengal. To the east of the delta lie the only significant area of hilly terrain, 

constituting less than one-tenth of the nation's territory, is the Chittagong Hill 
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Tracts in the narrow southeastern panhandle of the country. The highest point is 

located in the south-eastern extremity of Chittagong Hill Tracts. Bangladesh 

remains vulnerable to natural disasters and to the impact of climate change. 

Arable land is extremely fertile. Bangladesh's principal natural resource is 

natural gas (2, 4). 

Climate 

Traditionally Bangladeshis subdivide the year into six seasons: Grismo 

(summer), Barsha (rainy), Sharat (autumn), Hemanto (let-autumn), Sheet 

(winter), and Bashonto (spring). For practical purposes, however, three seasons 

are distinguishable: summer, rainy, and winter. Bangladeshi climate is tropical 

and governed by the monsoon winds with a mild winter from October to March; 

a hot, humid summer from March to June. A warm and humid monsoon season 

lasts from June to October and supplies most of the country's rainfall. In summer 

(March to September) the monsoon winds bring very heavy rainfall (up to 200 

inches), often accompanied by cyclonic storms. The short winter is relatively dry. 

In winter the mean temperature is about 16 degrees centigrade (53F) and in 

summer 33 degrees centigrade (91F).  

Bangladesh is now widely recognized to be one of the country’s most vulnerable 

to climate change. Natural calamities, such as floods, tropical cyclones, tornadoes 

and tidal bores occur almost every year, combined with the effects of 

deforestation, soil degradation and erosion. Flooding is normal and life has 

adapted to take account of this almost in each year. But occasionally excessive 

flooding, as in 1988, 1998, and 2004 causes widespread destruction and loss of 

life. There were several reasons for the severity of the flooding. Firstly, there 

were unusually high monsoon rains. Secondly, the Himalayas shed off an 

equally unusually high amount of melting water. Trees that usually intercept 

rain water were cut down for firewood or to make space for animals. Natural 

hazards that come from increased rainfall, sea level rise, and tropical cyclones are 
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expected to increase as climate change, each seriously affecting agriculture, water 

& food security, human health and shelter. It is believed that in the coming 

decades the rising sea level alone will create more than 25 million climate 

refugees (2, 5-8).  

Land   

Bangladesh is a land of rivers that crisscrossed throughout the mostly flat 

territories of the country. A humid, low-lying, alluvial region, Bangladesh is 

composed mainly of the great combined delta of the Padma, Jamuna and 

Meghna, with a network of numerous rivers and canals. Except for the 

Chittagong Hills along the Myanmar border, most of the country is no more than 

300 ft (90 m) above sea level. Vast green fields are hounded by low hills in the 

northeast and the southeast with an average elevation of 244 and 610 metres 

respectively. Bangladesh is laced with numerous streams, distributaries, and 

tidal creeks, forming an intricate network of waterways that constitutes the 

country's chief transportation system. Along the southwestern coast is the 

Sundarbans, a mangrove swamp area with numerous low islands. The low-lying 

delta region is subject to severe flooding from monsoon rains, cyclones 

(hurricanes), and storm surges that bring major crop damage and high loss of 

life. The cyclones of 1970 and 1991 and the monsoon floods of 1988, 1998, and 

2004 were particularly devastating. 

People  

Bangladesh is one of the world's ten most populated countries and has one of the 

highest population densities (about 1,099.3 people per sq km). Regionally, the 

eastern districts are slightly denser than the western ones. On average, a 

household consists of 5.6 persons. The level of urbanization is low at 20% but it 

has a predominantly rural population, with over 75% which primarily depend 

on a poorly developed agriculture for livelihood. The capital city of Dhaka has an 

estimated population of 8.58 million. The annual growth rate of the population 
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has reduced to around 2% with the acceptance of family planning practices rising 

to 48.7%. The great majority of Bangladesh's population is Bengali, although 

Biharis and several tribal groups constitute significant minority communities. 

The tribal people typically are self reliant, producing their own food and drinks 

and weaving their own clothes. About 83% of the population is Sunni Muslim 

and 16% is Hindu. Bangla (Bengali) is the nation's official language, and English 

is used in urban centers.  

Economy 

Bangladesh is one of the world's poorest nations, with overpopulation adding to 

its economic woes. It is heavily reliant on foreign aid. Major impediments to 

growth include frequent cyclones and floods, the inefficiency of state-owned 

enterprises, a rapidly growing labor force that cannot be absorbed by agriculture, 

delays in exploiting energy resources (natural gas), and inadequate power 

supplies. The country's economy is based on agriculture. Rice, jute, tea, wheat, 

sugarcane, and tobacco are the chief crops. Bangladesh is the world's largest 

producer of jute. Fishing is also an important economic activity, and beef, dairy 

products, and poultry are also produced. Except for natural gas (found along its 

eastern border), limited quantities of oil (in the Bay of Bengal), coal, and some 

uranium, Bangladesh possesses few minerals. 

Dhaka and Chittagong (the country's chief port) are the principal industrial 

centers; clothing and cotton textiles, jute products, newsprint, and chemical 

fertilizers are manufactured, and tea is processed. In addition to clothing, jute, 

and jute products, exports include tea, leather, fish, and shrimp. Remittances 

from several million Bangladeshis working abroad are the second largest source 

of foreign income. Capital goods, chemicals, iron and steel, textiles, food, and 

petroleum products are the major imports. Western Europe, the United States, 

India, and China are the main trading partners. 
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History 

Before the independence of India and Pakistan, the territory formed part of the 

Indian provinces of Bengal and Assam. Following partition in 1947, East Bengal, 

with a Muslim majority population, emerged as the eastern wing of Pakistan. 

During the period of East and West Pakistan there was a growing sense of 

Bengali nationalism, stimulated in part by the insensitivity of the central 

Government in West Pakistan, particularly on language (Urdu was declared the 

official language although few in East Pakistan spoke it). 

In the 1970 general elections the Awami League (AL), a Bengali nationalist party 

led by Sheikh Mujibur Rahman, won a landslide victory in East Pakistan. Since 

the East had the larger population this gave it an absolute majority in the 

national parliament. After West Pakistan failed to recognise the AL's majority, 

Sheikh Mujib launched a secessionist uprising. The Pakistan Government 

responded with vicious military tactics, including the targeted murder of 

―intellectuals‖ (including many Hindus) and mass rape. This eventually led to 

the intervention of the Indian army and the new state of Bangladesh was 

declared independent on 16 December 1971. 

Culture:   

Bangladeshi culture is differences mirror social and religious divisions. The area 

that is now Bangladesh has a rich historical and cultural past, combining 

Dravidian, Indo-Aryan, Mongol/Mughul, Arab, Persian, Turkic, and west 

European cultures.  

The national anthem was taken from a poem by Nobel laureate Rabindranath 

Tagore and links a love of the natural realm and land with the national identity. 

Bangladeshi national identity is rooted in a Bengali culture that transcends 

international borders and includes the area of Bangladesh itself and West Bengal, 

India. Symbolically, Bangladeshi identity is centred on the 1971 struggle for 

independence from Pakistan. During that struggle, the key elements of 
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Bangladeshi identity coalesced around the importance of the Bengali mother 

tongue and the distinctiveness of a culture or way of life connected to the 

floodplains of the region.  

Government 

Bangladesh is a parliamentary democracy with Islam as the state religion. Direct 

elections involving all citizens over the age 18 are held every five years for the 

unicameral parliament known as Jatiyo Sangshad. The parliament building is 

known as the Jatiyo Sangshad Bhaban designed by architect Louis Kahn and 

currently has 345 members including 45 reserved seats for women, elected from 

single-member constituencies. The Prime Minister, as the head of the 

government, forms the cabinet and runs the day-to-day affairs of state. He or she 

must be a member of parliament who commands the confidence of the majority 

of parliament. The President is the head of the state, a largely ceremonial post 

elected by the parliament.  

However the President's powers are substantially expanded during the tenure of 

a Caretaker Government, which is responsible for the conduct of elections and 

transfer of power. The officers of the caretaker government must be non-partisan 

and are given three months to complete their task. This transitional arrangement 

is an innovation that was pioneered by Bangladesh in its 1991 election and then 

institutionalized in 1996 through its 13th constitutional amendment. 

Bangladesh went ahead with its general election in December 2008. It was the 

first general election since the army-backed caretaker government took power in 

January 2007. The Awami League, headed by Sheikh Hasina, won in a landslide, 

taking 262 of 299 seats in Parliament. The vote was considered fair and largely 

free of scandal. Sheikh Hasina was sworn in as prime minister in January 2009. 
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Health status & Health service delivery 

Although Bangladesh had a basic health care infrastructure in the 1980s, much 

remained to be done, particularly in rural areas, where health care is inaccessible 

for many people and the majority of the people faced critical health problems. 

The incidence of communicable disease was extensive, and there was 

widespread malnutrition. Poor standards of hygiene and sanitation, inadequate 

sewage disposal, and inadequate supplies of safe drinking water cause up to 80% 

of diseases. Flood prone areas are subject to waterborne diseases. High levels of 

maternal and infant mortality are experienced and adherence to traditional home 

births practices is common. Infants suffered from chronic malnutrition. There is a 

risk of dengue and malaria fever throughout Bangladesh. There are significant 

geographical variations in the incidence and prevalence of disease. 

The Ministry of Health and Family Planning was responsible for developing, 

coordinating, and implementing the national health and mother-and-child health 

care programs. Less than 40 percent of the population has access to the basic 

health care services, and overall health care performance remained unacceptably 

low by all conventional measurements. Program implementation, however, was 

limited by severe financial constraints, insufficient program management and 

supervision, personnel shortages, inadequate staff performance, and insufficient 

numbers of buildings, equipment, and supplies. Immunization and family 

planning programmes have been successful but Bangladesh is still the world's 

most densely populated country. Improving health care in Bangladesh will be an 

enormous task. 

1.2 Global Burden of Diseases 

Non-communicable Diseases 

Bangladesh has been experiencing an epidemiological transition from 

communicable diseases to non-communicable diseases (NCDs). NCDs are 

important cause of disease burden, morbidity and mortality. At least 25% of the 
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deaths in primary and secondary government health facilities are caused by 

these diseases. Presently, Bangladesh does not have a community-based public 

health program for NCDs. Only hospital-based information, although poor, is 

available. There is a lack of representative data, lack of advocacy, lack of logistic 

and other facilities for initiation of efficient surveillance system on NCDs, as well 

as difficulties in the generating resources for newer initiatives. Surveillance for a 

few communicable diseases dose exists although there is major room for 

improvement. Unfortunately there is no national surveillance system for non-

communicable diseases. The Health, Nutrition, Population Sector Programme 

(HNPSP) has identified three NCDs- cancer, cardiovascular diseases , diabetes 

mellitus and obesity disorders - as major public health problems. All of these can 

be attributed to the interaction of various genetic, environmental and especially 

lifestyle factors; including smoking, unhealthy diets and physical inactivity. 

Therefore surveillance of these diseases is very important in order to formulate 

the risk factor as well as the prevalence of these diseases should be surveyed in 

order to address primary prevention and formulate country policies and 

programs. They have a few common risk factors for which Bangladesh does not 

any representative data to be addressed for prevention obesity. Tertiary level 

hospital data indicate that cardiovascular diseases have already appeared as one 

of the leading causes of mortality. But for obesity, there is no data. The result of 

this study might be able to establish primary awareness of our general 

population, to cope with the future challenges to prevent childhood overweight 

and obesity. 
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1.3 Obesity: 

Obesity is defined as an excessive accumulation of body fat (9), and childhood 

obesity is defined as a weight-for-height in excess of 120 percent of the ideal (10). 

The mechanism of obesity development is not fully understood and it is believed 

to be a disorder with multiple causes. Environmental factors, lifestyle 

preferences, and the cultural environment play pivotal roles in the rising 

prevalence of obesity worldwide. In general, overweight and obesity are 

assumed to be the results of an increase in caloric and fat intake and the 

overweight and obesity in childhood are known to have significant impact on 

both physical and psychological health (11).  

Classification of Obesity 

Studies of obesity were often used weight for height measures as indicators of 

obesity. These had many problems and must be regarded as only approximating 

to the degree of fatness. The formula was used to free of appreciable height bias 

(12, 13).  In adults BMI (body mass index) BMI (kg/m²) = weight in kilograms/ height 

in meters² has commonly used. But, in childhood the index has been limited use 

as it vary with age. Body mass index can be related, however, to the index of a 

theoretical child of the same age with weight and height on the 50th centiles of 

growth standards to give a % body mass index. (12) This was very useful for the 

children, when the comparison related with weight of children of different ages. 

Values were <90% =underweight; 90-110% =normal weight; >110-

120%=overweight; >120% = obese (14).  

 

Global trends of Childhood Obesity: 

Obesity is now recognized as a major cause of mortality and morbidity around 

the world. Its prevalence is increasing dramatically regardless of age and 
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geographical variation.  According to a WHO report, there are 1 billion 

overweight people in the world, of whom 300 million are obese (15). Currently, 

14% of children and adolescents in the United States are overweight and 20% are 

at risk for overweight. Twenty per cent of adult men and 25% of adult women in 

the UAS are obese (16). In recent decades childhood obesity has also become a 

serious public health problem because of its strong association with adulthood 

obesity and the related adverse health consequences. Increasing trends in the 

prevalence of childhood obesity are now being seen both in developed and 

developing countries of the world. Recent data on children from North America 

suggest that 21.5 percent of African-Americans, 21.8 percent of Hispanics and 

12.3 percent of non-Hispanic whites are overweight and this prevalence rapidly 

increased between 1986 and 1998 (17). In Australia around 16% percent of boys 

and almost 20% percent of girls are overweight (18). In Thailand, the prevalence 

of childhood obesity has been found to be 10.8 percent in urban the most wealthy 

region (19).  A study in Beirut has found prevalence of overweight to be 26% 

both in boys and girls (20). The National Health Survey of Pakistan in 1990–1994, 

found that the prevalence of obesity for adults aged 25–64 from low; middle to 

high socioeconomic status (SES) was 9%, 15% and 27% for rural areas and 21%, 

27%and 42% for urban areas respectively (21). Another study from Pakistan 

shows that 6% was obese and 8% overweight. Of all obese children, 70% 

belonged to the higher socio-economic status (SES) group, while of the 

underweight children, 63.3% were in the lower SES (22).  

In recent years, diabetes mellitus appears to be a global health problem. And it 

was clear that there was a global epidemic of obesity (WHO, 2002) and the 

implications for diabetes of the epidemic were now starting to be realized (23). A 

large number of co-morbidities were associated with obesity, but it was type 2 

diabetes that was most closely linked with increasing adiposity (24) and even 

within the normal weight range diabetes prevalence begins to rise with 

increasing adiposity (25,26). There are currently about 110 million people 
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diagnosed with diabetes worldwide, the number is and this projected to increase 

to 180 million by 2010 (27). Being overweight or obese with an excessive 

abdominal fat distribution probably accounts for 80-90% of all patients with type 

2 diabetes (28). And also insulin resistance and type 2 diabetes were increasingly 

found in adolescents and children with obesity. In the late 1970s it was 

recognized that some children of the Pima Indians in North America had 

diabetes associated with obesity (29). Obesity is also a risk factor for 

cardiovascular diseases. Another study it was showed that, obese children had 

elevated blood pressures and elevated total cholesterol and decreased HDL 

cholesterol relative to thinner children (30).  

In many developing countries overweight and obesity are now so common that 

they are replacing more traditional problems such as under nutrition and 

infectious disease as the most significant causes of ill health (31). In 1995, there 

were an estimated 200 million obese adults worldwide and another 18 million 

under 5 years children classified as overweight. The obesity epidemic was not 

restricted to industrialized societies; in developing countries, it was estimated 

that over 115 million people suffer from obesity related problems (32). In 1998, 

The World Health Organization project monitoring of cardiovascular diseases 

(MONICA) reported Iran as one of the seven countries with the highest 

prevalence of childhood obesity (33).  

In the US the prevalence of overweight (define as at or above the 95th centile of 

BMI for age) increased from 10.5 % to 15.5 % of 12 to 19 years old between 1994 

and 2000 and in between in the 2-5 year age group period the increase was from 

7.2 % to 10.4  % in this 6 year times pen (34). In England 9.0 per cent of boys aged 

between 4 and 11 years were overweight in 1994 compared with 5.4 per cent in 

1984 (35). The corresponding figures for girls were 13.5 % (1994) and 9.3 % (1984). 

Through not all obese children become obese adults, it is projected that a large 
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proportion will be the continuing rise in childhood obesity is likely to lead to a 

massive increase in the prevalence of those co-morbidities linked to obesity (36). 

1.5 Literature Review: Obesity 

The prevalence of obesity is increasing throughout the world at an 

unprecedented rate. Genetic, environmental and developmental factors have 

been shown to contribute significantly to the development of obesity. In 

developing countries, obesity has also been linked to extreme and rapid changes 

in lifestyle including urbanization and rapid economic development (37, 38). 

Childhood obesity most likely results from an interaction of nutritional, 

psychological, familial and physiological factors. One study shows that, in Saudi 

Arabia, one in every six children aged 6 to 18 years old is obese (39). 

Furthermore, in both developed and developing countries there are 

proportionately more girls overweight than boys, particularly among adolescent 

age (40,41,42). 

Obesity in early life is of particular concern due to its associated health 

consequences and its influence on young people’s psychosocial development (43, 

44, 45). Once people develop obesity, it is difficult and costly to cure and there 

are tremendous challenges for patients to maintain a healthy body weight (45). 

Another study found that overweight children are more likely to become 

overweight in adulthood than are lean children. Approximately one half of 

overweight adolescents and over one-third of overweight children remain obese 

as adults (44, 46). Another study shoes that childhood obesity also confers long-

term effects on mortality and morbidity (43, 44). Therefore, prevention of obesity 

in children and adolescents has been argued as an important public health 

priority to combat the obesity epidemic (47, 48, 49, 50). 

On the other hand, in one study in USA, it is found that higher parental income 

is associated with increased risk of obesity in children (51). Similarly, fat fold data 

from the Ten-State Nutrition Survey (TSNS) in the United States (52) 
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demonstrated that children from a higher socio-economic status were 

overweight than those from families with a lower income (53).  

In recent years, obesity appears to be a global health problem. It is one of the 

leading causes of death and economic loss throughout the world. Approximately 

22 million children under 5 years of age are overweight across the world (54). In 

the United States, the number of overweight children and adolescents has 

doubled in the last two to three decades, and similar doubling rates are being 

observed worldwide, including in developing countries and regions where an 

increase in Westernization of behavioural and dietary lifestyles is evident. Co-

morbidities associated with obesity and overweight are similar in children as in 

the adult population (55). 

In the United States, the age-adjusted prevalence of obesity based on the 95th 

percentile of body mass index nearly doubled from 1976–1980 to 1988–1994 for 

children in the 6 to 11 years and the 12 to 17 years age groups (56,57,58). This 

trend has continued since 1994. Recent data have shown that prevalence of 

overweight among children (6–11 years old) and adolescents (12–19 years old) 

was 13% and 14%, respectively, in 1999 (59). Obesity in children and adolescents 

has been associated with several important chronic diseases such as diabetes, 

asthma, sleep apnoea, and gallbladder disease (60,61). Several studies have 

documented that prevalence of type 2 diabetes mellitus is increasing among 

children and adolescents, and obesity may be a major contributor to the increase 

(62, 63, 64, 65). However, neither trends in the prevalence of diseases associated 

with obesity in youths nor their impact on health care costs have previously been 

examined (66).  
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1.6 Rational of the Study  

Children are becoming increasingly vulnerable to overweight and obesity 

around the world. It is among the easiest medical conditions to recognize but the 

most difficult to treat and now a day’s one of the most alarming public health 

issues. It also leads to adult obesity along with chronic health problems such as 

diabetes, asthma, sleep apnoea, gallbladder disease, elevated blood pressures 

and elevated total cholesterol. But no information on the prevalence of childhood 

obesity among the people of Bangladesh has been found in the published 

literature. Therefore, the present epidemiological study has been undertaken to 

study the childhood obesity among the primary school children in Dhaka city. 

These data are extremely important to define the problem and to design proper 

intervention strategies. Even though, it only provides rough estimates of the 

prevalence of childhood obesity, but still a remains undetected. However, the 

study provides a baseline data on the prevalence of childhood overweight and 

obesity as well as their associated risk factors in the capital city children of 

Bangladesh. Therefore, the result of this study might be able to create primary 

awareness in general population, to cope with the future challenges to prevent 

childhood overweight and obesity.  

There is considerable evidence that childhood eating habits and exercise can be 

more easily modified than adult habits (30). Adopting a formal exercise program, 

or simply becoming more active, is valuable to burn out fat, increase energy 

expenditure, and maintain  body weight. Balanced diet with moderate caloric 

restriction, especially reduced dietary fat, has been also used successfully in 

treating obesity (10). Therefore, early and appropriate intervention is needed for 

preventing childhood obesity. 
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2  OBJECTIVES 

2.1 General Objective 

 The general objective of the study is to determine the prevalence of 

childhood overweight and obesity and its risk factors in primary school 

children of Dhaka city.  

2.2 Specific Objectives 

 To measure height, weight and other anthropometric indices (MAC) in 

primary school children. 

 To investigate the risk factors of overweight and obesity among in 

primary school children. 

 To analyze the influence of socioeconomic and demographic factors on the 

anthropometric indices of the children. 
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3 SUBJECTS AND METHODS 

 

3.1 Study design 

The study was a cross-sectional study, which was focused on the prevalence of 

childhood obesity in primary school children of Dhaka city in Bangladesh. This 

epidemiological survey was conducted to find out the prevalence of childhood 

overweight and obesity. 

3.2 Duration of the Study  

Total duration of the field work for this study was six months, started in July 

2009 and was finished by December 2009. All the data have been collected from 

the field was sorted and was started to analysis from December and thesis was 

finished by May 2010. So, the total duration of this study was eleven months.  

3.3 Place of Study 

The study envisages covering Dhaka, the capital city of Bangladesh.  We 

collected the list of the registered primary school form the Ministry of 

Education, than 25 schools were selected by the simple random procedure. We 

have contacted 25 randomly selected schools of which 12 they respondent 

positive to except our invitation.  

3.4 Study Population  

The study was an epidemiologic study involving primary school children of 

Dhaka city. The study population was both children boys and girls aged 6 to 13 

years old were included in these study.  
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3.5 Determination of Sample size 

To determine the minimum required sample size has been calculated using the 

formula: n = P (1-P) /d2 were used (67).  Where P for prevalence of childhood 

obesity from the previous study in India, i.e. 0.168 (16.8%) and d= allowable 

error of known prevalence i.e. d= 0.01. Ideally, it should be 0.05; but to be on safe 

estimation with minimum sample size we allowed only 1% (0.01) error of 

prevalence. To the best of our knowledge there was no reliable published data 

for the prevalence of child obesity in our country, we calculated the sample size 

the prevalence rate from a very recent epidemiology study of India (69), where 

the overall prevalence of child obesity is 16.8%. Thus the sample size, n= 1398. 

But a total of 1200 subjects participated in the study. Following a simple random 

procedure 1400 individuals aged 6 to 13 years were identified to participate in 

this study. Among them 1200 individuals agreed to participate and were 

investigated in the present study. The participation rate was 85.5%.  

3.6 Study period 

The proposed study took about 6 month for collection of data. The collection 

procedure of samples was takes 4 months. 

3.7 Study subjects: 

Inclusion criteria 

Both boys and girls aged between 6 to 13 years old, who were the inhabitants of 

the capital city and willing to participate in this study.  

Exclusion criteria 

People who were not qualified by inclusion criteria were excluded from the 

study.  

1. Subjects having any chronic disease like Asthma. 
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3.8. Data Collection Procedures 

Four research assistants were recruited and trained up for the field work of the 

study which includes sample selection, collection of data by reviewing the 

questionnaire through teamwork with the researcher. Seven days training were 

provided to the assistants focused on the demonstration of the questionnaire 

selection process of subjects, interview, using the research tools and data 

collection prior to the commencement of the study. Each trainee was evaluated 

before she was allowed to participate in the study. The research assistants listed 

all the school of each area and in collaboration with the researcher. They were 

then identified the selected school and approach the potential participants by an 

information letter and a respond document. Individuals wishing to participate in 

the study were invited to attend the study on a pre-arranged date. All the 

individuals selected for the study were given an identification number. 

After received consent from subject and their parents, data were collected 

through a self reported information questionnaire and anthropometric 

measurements. 

 

3.9 Questionnaire 

The questionnaire was composed of some general information; like the 

demographic and socioeconomic information, including name, sex, age, parent’s 

education, parent’s occupation and economic status etc in the same language 

Bangla. The participants were asked for their food habit. They were also asked 

for their daily activities which include with their school time, sleep time and free 

time that were reported by the subjects with their parents in a questionnaire. 

Interviewer administered questionnaire  

The preset questionnaire was composed by some general information.  
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Demographic feature 

All the subjects and their parents were interviewed for their demographic and 

socioeconomic information. It includes name, sex, age, parental education, 

occupation and economic status etc. 

3.10 Histories  

The history of the subject and their parents will be collected by an interviewer. 

Pre-test will be conducted. 

3.11 Anthropometric measurements 

3.11. I  Height (cm) 

The measurements of standing height by using appropriate scales with minimal 

cloths. Height was measured by using a portable, locally manufactured, 

stadiometer, standing upright on a flat surface without shoes. The position of the 

eyes and ear lobes was horizontal, feet was together, knees straight and heels, 

buttocks and shoulders blades was in contact with vertical surface of anthrop 

meter. Arms were hanging loosely at the sides with palm facing the thighs. The 

head was not necessarily in contact with the vertical surface; it may be necessary; 

to hold the heels to ensure that they did not leave the ground. Subjects were 

asked to take a breath and stand erect to aid the straightening of the spine. 

Shoulders were relaxed. Height was recorded to the nearest cm. If the reading 

fell between two values, the lower reading was recorded. 

3.11. II Weight (kg) 

The balance was placed on a hard flat surface and checked and adjusted for zero 

balance before each measurement. The subjects were stood in the center of the 

platform, look straight ahead and wearing light cloths without shoes. Weight 

was recorded to the nearest 0.1 kg.  
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3.11. III Weight for Height 

Weight for height measures body weight relative to height. High weight for 

height in children was termed overweight and arises from gaining excess weight 

relative to height or from gaining insufficient height relative to weight (WHO, 

1995). 

Weight for height of the subjects was calculated using standard formula (68):  

                                       Weight of subjects 

Weight for height (%) =                                                                              * 100 

                                            Weight of normal child of same hight 

 

3.11. IV MAC (cm) 

Measurements of Mid upper-arm circumference (MAC) were made using a 

flexible, non-stretch tape made of fiberglass or steel; alternatively a fiberglass 

insertion tape was used. The subjects were stand vertical and sideways for 

measure, arms relaxed.  

The Measurements of MAC was measured at a point mid way between the 

acromial process of scapula and olecranon process of ulna of right arm hanging 

relaxed. A measuring tape was used to record the circumference following the 

above technique at the nearest centimeter.  

3.12 Dietary Assessment 

In addition the participants were asked for their dietary history. Nutritional 

intake of the subjects was taken by Food Frequency Questionnaire (FFQ). 
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3.13. Variables 

3.13. I: Description of Nutritional status of Children 

Nutritional status of the subjects were classified as underweight, normal weight, 

overweight and obese, if their weight-for-height values were (<90.99% under 

weight, 91-110% normal weight, 111-120% overweight and > 120% obese) (14).  

3.14. Classification of Other Variables 

In this study weight for height was dependent variable. All others were 

independent variables.   

Sex of children was classified by following categories: 

 Boys= 1 

 Girls= 2  

Age of children was classified by following categories: 

 6 to 8 years old= 1 

 9 to 10 years old= 2 

 11 to 12 years old= 3 

 and >12 years old= 4 

Mother education of children was classified by following categories: 

 >12 years of education= 1 

 10-12 years of education= 2 

 <10 years of education= 3 

Father education of children was classified by following categories: 

 >12 years of education= 1 

 10-12 years of education= 2 

 <10 years of education= 3 
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Years of fathers and mothers education march together than categorized parent’s 

year of common education of children:  

 Both were completed above 25 years of education= 1 

 Both were completed 21 to 24 years of education= 2 

 Both were below <20 years of education= 3 

Family monthly income categorized in to 4 groups 

 >30000 thousand taka/month= 1 

 21000-30000 thousand taka/month= 2 

 9000-20000 thousand taka/month= 3 

 and <8000 thousand taka/month= 4 

Mothers occupation were classified into 3 groups 

 Service =1 

 House wife =2 

 Others = 3 

Fathers occupation were classified into 3 groups 

 Service =1 

 Business men =2 

 Others = 3 

 Physical activities, we were classified hour of outdoor playing time into 3 

groups  

 Low physical activity (<1hour)= 1  

 Medium physical activity (1 to 2 hours)= 2 

 High physical activity (>2hours) = 3 etc.  
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3.14. Statistical Analysis 

All of the collected data was entered into computer for analysis. At first all the 

data was entered in the pre-designed Microsoft office excel format to be 

imported later into statistical software called SPSS. It was used to examine the 

frequency distributions of children demographic and socio-economic 

characteristics outcomes and to assess the statistical result of the sample means 

with the standard deviation as the data was numerical.  Individual case was 

given a case number to avoid mixing up of data. In the field data were entered 

into excel according to pre-coded categories and data were checked by going 

through each and every questionnaire.  

For general description of the study population means, standard deviations and 

ranges were presented for continuous variables. Frequencies and percentages 

were estimated by cross-tabulation and presented for categorical variables. 

Student’s t tests were used to compare two independent group means for 

continuous variables. Differences between the four groups were tested one-way 

ANOVAs (Analysis Of Variance). Univariate multinominal regression models 

were used to estimate the odds ratios (ORs) and the 95% confidence intervals 

(95% CI) for the three categories of weight-for-height (underweight, overweight 

and obese). Multivaiate multinominal regression models were used to estimate 

adjusted OR and the 95% CI for the three categories of weight-for-height.  

The presented p-values were two-sided tests, and statistical significance was set 

at <0.05.   The statistical analyses were performed with SPSS 16.0. 

3.15. Ethical Consideration  

First of all, the study protocol was approved by the Norwegian Ethical 

Committee for Medical Research and the National Ethical Committee of 

Bangladesh. Secondly, all necessary ethical and administrative approvals were 

obtained by the responsible authorities before the study was took place. 
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As the study subjects were children, the written informed consent was collected 

and confirmed by their parents. All the personal information was maintained 

confidentially. The subjects were neither depriving of any unexpected treatment 

or facilities, nor involving collection of any biological specimen. 

 As soon as the study took place in the field, all participants were provided with 

the letter of information in detail about the study objectives, procedures and the 

risks as well as the benefits involved. This information was explained sufficiently 

to the participants/legal guardians, that they will be treated with full respect and 

dignity. They were also having an opportunity to discuss with the study team if 

they required any further information and clarification. By understanding the 

significant purpose of this study, the inform consent form was signed by each 

and every single participant or by their legal guardian confidently. 

For this study, informed consent was applied in two ways; a. oral and b. written 

to avoid the reduction of population so that illiteracy could not show up as a 

barrier.  

 However, the participant’s parent who was illiterate has been given verbal 

consent and the consent form was signed by the witness on behalf of the 

participant. They were also been informed about their rights to withdraw their 

participations from the study at any stage, without any prior notice or any 

specific reasons. Participants were always motivated to feel free as they could 

discuss their health conditions with our study team. 

The project was carried out following the guidelines of the Helsinki Declaration 

accordingly. The participants were reassured about the confidentiality of the data 

in any case.  

Although the study project did not provide any intervention or medication 

directly, but we may hope that the subjects and the target population will be 

aware in future about their health. In this way they were slightly benefited 

through the research. 
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4  RESULTS 

4.1: Table1: Demographic and Socio-Economic Characteristics of the 
Study subjects   (n= 1200) 
In this cross sectional study a total of 1200 children subjects were attend for the 

studied. The mean age (years, mean ± SD) of those participant was 9.68 ± 1.81 

among them, 580 (48.3%) was boys and 620 (51.7%) were girl. 

 
Results are expressed as mean ± SD and number (%); Abbreviation: BTD, Bangladeshi taka 
 

 

Variables Frequency Percentage 

Mean Age (years), Mean± SD 1200 9.68 ± 1.81 

 
Age 

6 to 8 years old 355 29.6 

9 to 10 years old 435 36.2 

11 to 12 years old 322 26.8 

>12 years old 88 7.4 

Sex Boys  Participant 580 48.3 

Girls  Participant 620 51.7 

 
 
 
 
 

Education 

Father   

>12 years of education 599  49.9 

10-12 years of education 334  27.8 

<10 years of education 267 22.2 

Mother   

>12 years of education 348  29.0 

10-12 years of education 387  32.2 

<10 years of education 465  38.8 

 
 
 
 

Occupation 

Father   

Service 599  49.9 

Business men 435  36.2 

Others 166  13.8 

Mother   

Service 152  12.7 

House wife 1011 84.2 

Others 37  3.1 

 
 

Income 
(Monthly) 

< 8000 thousand BTD/month 186  15.5 

9000-20000 Thousand 
BTD/month 

582  48.5 

21000- 30000 Thousand 
BTD/month 

93  7.8 

> 30000 thousand BTD/month 339  28.2 
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All participants were divided in to 4 age group. Among them 355 (29.6%) 

participant were between 6 to 8 years, 435 (36.2%) participants were 9 to 10 years, 

322 (26.8%) participants were 11 to 12 years and 88 (7.4%) were above 12 years 

old. The level of education 73 (6.1%) of mother and 44 (3.7%) of father were 

below 6 years, and 599 (49.9%) of father and 348 (29.0%) of mothers were above 

12 years of education, 334 (27.8%) of father and 387 (32.2%) of mother were 10 

to12 years of education and 233 (18.6%) of fathers and 392 (32.7%) of mother 

were 6 to 10 years of education. The occupations of mother 1011 (84.2%) were 

housewife, 599 (49.9%) father were service holder and 152 (12.7%) of mother 

were service holder and 435 (36.2%) of father were businessman respectively. All 

participants’ monthly income was divided in to 4 categories. Among them 339 

(28.2%) were earn above 30 thousand BTD per month, 93 (7.8%) were earn 20 to 

30 thousand BTD per month, 582 (48.5%) were 9 to 20 thousand BTD per month 

and 186 (15.2%) earn below 8 thousand BTD per month.  

 

4.2: Table 2: Description of Nutritional status of the children (n= 1200) 
 

Variables Frequency Percentage ( 95% CI ) 

Under weight (< 90% of 
standard) 

359 29.9 (27.33% - 32.51%) 

Normal wt (91-110 % of 
standard) 

469 39.1 (36.32% - 41.84%) 

Over weight ( 111-120% 
of  standard) 

159 13.2 (11.33% - 15.17%) 

Obese   (>120% of 
standard) 

213 17.8 (15.59% - 19.91%) 

Results are expressed as number (%) and 95% Confidence Interval (CI). 

 

The Nutritional status of the all study subject was 359 (29.9%) were underweight 

(<90 % of standard weight), 469 (39.1%) were normal (91-110 % of standard 

weight), 159 (13.2%) were overweight (111-120 % of standard weight) and 213 

(17.8%) were obese (>120 % of standard weight) respectively. (Table: 2).   
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4.3: Table 3: Nutritional status of the Boys (n= 580) 
 

Variables Frequency Percentage ( 95% CI ) 

Under weight (< 90%  of  
standard weight) 

149 25.7 (22.13% - 29.25%) 

Normal weight (91-110 % 
of  standard) 

224 38.6 (34.66% - 42.58%) 

Over weight ( 111-120% 
of  standard) 

79 13.6 (10.83% - 16.41%) 

Obese   (>120 % of  
standard weight)) 

128 22.1 (18.69% - 25.45%) 

Results are expressed as number (%) and 95% Confidence Interval (CI). 
 

 
4.4: Table 4: Nutritional status of the Girls (n= 620) 
 

Variables Frequency Percentage ( 95% CI ) 

Under weight (< 90 % of  
standard weight) 

210 33.9 (30.14% - 37.6%) 

Normal weight (91-110 % 
of  standard weight) 

245 39.5 (35.67% - 43.37%) 

Over weight ( 111-120% 
of  standard) 

80 12.9 (10.26% - 15.54%) 

Obese   (>120 % of  
standard weight) 

85 13.7 (11% - 16.42%) 

Results are expressed as number (%) and 95% Confidence Interval (CI). 
 

The difference of nutritional status of the study (boys and girls) subjects were 

shown in table 3 and 4. The prevalence of overweight and obesity among boys 

and girls were 13.6% (95% CI: 10.83 - 16.41), 22.1% (95% CI: 18.69 - 25.45), 12.9% 

(95% CI: 10.26 - 15.54) and 13.7% (95% CI: 11 - 16.42) respectively. It shows that 

boys were higher prevalence of overweight and obesity than girls. 
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Fig 1: Nutritional status boys and girls 

 
 

 
 

Fig 2: House hold income of the study subjects 
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4.5: Table 5: Comparison of the Height, weight and other 
anthropometrics indices of the children according to sex (n= 1200) 

Results are expressed as mean ± SD; two independent samples t-test was used for testing of 
significance. MAC; mid upper circumferences.  
There were no significant difference between the boys and girls in height and 

MAC, while there were statistically significant difference in weight for height (p 

= 0.015) and weight (p < 0.001) between boys and girls.  

4.6: Table 6: Nutrients intake of all children according to weight status 
category (n= 1200)  

Results are expressed as median (range). One-way ANOVAs were used for testing difference between the 
four weight groups (Post Hoc Bonferroni). 

 

The average daily intake of various nutrients by the children according to weight 

status category is shown in the table. The intake of carbohydrate, animal protein, 

vegetable protein, fat, iron and vitamin C (median value) were 360 (156-773) g 

/day, 8 (1-69) g/day, 35 (16-119) g/day, 138 (66-432) mg/day, and 20 (0-53) 

mg/day, 129 (7-727) mg/day respectively. The daily intake of carbohydrate, 

animal protein, vegetable protein, fat, iron and vitamin C (median value) in 

underweight group was 354 (156-738), 8 (2-26), 35 (16-74), 132 (66-367), 19 (9-53), 

Variable Sex p value for Difference 
Boys (n= 580) Girls (n=620) 

Wt in kg 33.98±8.9 36.24±10.7 0.000 

Ht in cm 134±11.9 135±11.9 0.082 

Wt for ht 104±23.19 97.54±20.74 0.015 

MAC (cm) 19.97±3.3 20.04±3.3 0.841 

Weight status 
category 

CHO intake 
(g/d) 

animal 
protein 
intake 
(g/d) 

vegetable 
protein 
intake (g/d) 

fat intake 
(g/d) 

Iron intake 
(mg/d) 

V-C intake 
(mg/d) 

All (n= 1200) 360 (156-773) 8 (1 - 69) 35 (16 - 119) 138 (66 - 432) 20 (0 - 53) 129 (7 - 727) 

underweight 
(n=359) 

354 (156-738) 8 (2 - 26) 35 (16 - 74) 132 (66 - 367) 19 (9 - 53) 128 (7- 667) 

normal weight 
(n= 469) 

360 (177-773) 8 (2 - 35) 35 (16 - 74) 139 (72 - 432) 20 (0 - 50) 136 (12 - 655) 

over weight 
(n= 159) 

362 (205-652) 9 (1 - 65) 36 (18 - 119) 140 (71 - 357) 20 (9 - 51) 134 (8 - 727) 

obese (n=213) 367 (196 - 680) 9 (2- 69) 36 (17 - 93) 147 (68-361) 20 (8 - 44) 115 (11 - 597) 

p-value 0.415 0.08 0.161 0.008 0.830 0.120 
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128 (7-667). In normal group it was found that the daily intake of carbohydrate, 

animal protein, vegetable protein, fat, iron and vitamin C (median value) were 360 

(177-773), 8 (2-35), 35 (16-74), 139 (72-432), 20 (0-50), 136 (12-655). In overweight 

and obese group the daily intake of carbohydrate, animal protein, vegetable 

protein, fat, iron and vitamin C (median value) were 362 (205-652), 9 (1-65), 36 (18-

119), 140 (71-357), 20 (9-51), 134 (8-727) and 367 (196-680), 9 (2-69), 36 (17-93), 147 

(68-361), 20 (8-44), 115 (11-597) respectively.  

     4.7: Table 7: Nutrients intake of boys according to weight status  

category (n= 580)  
 
Results are expressed as median (range). One-way ANOVAs were used for testing difference  

between the four weight groups in boys (Post Hoc Bonferroni). 

 

The average daily intake of various nutrients by boys according to weight status 

category is shown in the table. The intake of carbohydrate, animal protein, 

vegetable protein, fat, iron and vitamin C (median value) were 368 (179-773) g 

/day, 8 (1-36) g/day, 36 (16- 81) g/day, 141 (68-368) mg/day, and 20 (0-53) 

mg/day, 123 (7-549) mg/day respectively. The daily intake of carbohydrate, 

animal protein, vegetable protein, fat, iron and vitamin C (median value) in 

underweight group was 360 (222-710), 7 (2-26), 35 (18-74), 132 (72-367), 20 (11-47), 

114 (7-538). In normal group it was found that the daily intake of carbohydrate, 

animal protein, vegetable protein, fat, iron and vitamin C (median value) were 371 

Weight 
status 
category 

CHO intake 
(g/d) 

animal 
protein 
intake 
(g/d) 

vegetable 
protein 
intake 
(g/d) 

fat intake 
(g/d) 

Iron intake 
(mg/d) 

V-C intake 
(mg/d) 

All (n= 580) 368 (179 - 773) 8 (1- 36) 36 (16 - 81) 141 (68 - 368) 20 (0 - 53) 123  (7- 549) 

underweight 
(n=149) 

360 (222 - 710) 7 (2 - 26) 35 (18 - 74) 132 (72 - 367) 20 (11 - 47) 114 (7- 538) 

normal 
weight 
(n= 224) 

371 (179 - 773) 8  (2 - 28) 36 (16 - 73) 140 (72 - 368) 20 (0 - 50) 130 (14 - 549) 

over weight 
(n= 79) 

362 (207 - 645) 9  (1 - 36) 36 (19 - 81) 150 (71 - 329) 19 (9 - 34) 138 (8 - 524) 

obese 
(n=128) 

376 (196-680) 8 (2- 24) 37 (17 - 76) 149 (68 - 361) 20 (10 - 42) 113 (11-521) 

P - value  0.393 0.135 0.328 0.021 0.489 0.119 
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(179-773), 8 (2 -28), 36 (16-73), 140 (72- 368), 20 (0-50), 130 (14 - 549). In overweight 

and obese group the daily intake of carbohydrate, animal protein, vegetable 

protein, fat, iron and vitamin C (median value) were 362 (207-645), 9 (1-36), 36 (19-

81), 150 (71-329), 19 (9-34), 138 (8-524) and 376 (196-680), 8 (2-24), 37 (17-76), 149 

(68-361), 20 (10-42), 113 (11-521) respectively.  

4.8: Table 8: Nutrients intake of girls according to weight status  
category (n= 620)  
 
Results are expressed as median (range). One-way ANOVAs were used for testing difference between the 
four weight groups in girls (Post Hoc Bonferroni). 

 
The average daily intake of various nutrients by girls according to weight status 

category is shown in the table. The intake of carbohydrate, animal protein, 

vegetable protein, fat, iron and vitamin C (median value) were 352 (156-738) g 

/day, 8 (2-69) g/day, 35 (16-119) g/day, 136 (66-432) mg/day, and 19 (8-53) 

mg/day, 135 (7-727) mg/day respectively. The daily intake of carbohydrate, 

animal protein, vegetable protein, fat, iron and vitamin C (median value) in 

underweight group was 351 (156-738), 8 (2-22), 34 (16-65), 132 (66-321), 19 (9-53), 

137 (7-667). In normal group it was found that the daily intake of carbohydrate, 

animal protein, vegetable protein, fat, iron and vitamin C (median value) were 

350 (177-700), 9 (2-35), 34  (16-74), 130 (77-357), 20 (9-45), 141 (12-655). In 

overweight and obese group the daily intake of carbohydrate, animal protein, 

vegetable protein, fat, iron and vitamin C (median value) were 361 (205-652), 9 

Weight 
status 
category 

CHO intake 
(g/d) 

animal 
protein 
intake (g/d) 

vegetable 
protein intake 
(g/d) 

fat intake 
(g/d) 

Iron intake 
(mg/d) 

V-C intake 
(mg/d) 

All (n= 620) 352 (156 - 738) 8 (2 - 69) 35 (16 - 119) 136 (66 - 432) 19 (8 - 53) 135 (7 - 727) 

underweight  
(n= 210) 

351 (156 - 738) 8  (2 -22) 34 (16 - 65) 132 (66 - 321) 19 (9 - 53) 137 (7-667) 

normal 
weight 
(n= 245) 

350 (177 - 700) 9  (2 - 35) 34 (16 - 74) 130 (72 - 357) 20 (9 - 45) 141 (12 - 655) 

over weight  
(n= 80) 

361 (205 - 652) 9 (2 - 65) 36 (18 - 119) 132 (77 - 357) 20  (10-51) 131 (14 - 727) 

obese (n= 
85) 

353 (207 - 564) 9 (3 - 69) 35 (19 - 93) 144 (74 - 324) 19 (8 - 44) 118 (23 - 597) 

P - value 0.812 0.060 0.620 0.188 0.253 0.470 
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(2-65), 36 (18-119), 132 (77-357), 20 (10-51), 131 (14-727) and 353 (207-564), 9 (3-69), 

35 (19-93), 144 (74-324), 19 (8-44), 118 (23-597) respectively. 

 
4.9: Table 9: Multinomial regression analyses of weight-for-height (normal 
weight (ref) = 0, underweight = 1, overweight = 2, obese = 3) as dependent 
variable. The results for underweight and overweight were given in table 10 
and 11. 
 

Abbreviations: OR, Odds ratio; CI, Confidence interval.  

OR 
1
, Crude odds ratio after multinomial regression analysis; OR 

2
,  

Adjusted odds ratio for sex age, house hold income (thousand Bangladeshi taka/month),  

Patents common years of education: 1= both are high educated (>25 years of education); 2= both are 

medium educated (21 to 24 years of education); 3= both are low educated (<20 years of education) 

Physical activity according to plying hour: 1= <1 hour (low); 2= 1to2 hour (medium); 3= >2 hour (high). 

Dependent  

variable 

Independent variable Unadjusted 

(Crude OR1 (95% CI) 
 

Adjusted  

OR2 (95% CI) 
 

Obese Sex Boys 1.65 (1.19- 2.29) P=0.003 1.49 (1.06-2-09) P= 0.022 

Girls reference  reference reference reference 

Age (years) 
 

6-8 1.69 (0.67 - 4.29) P= 0.269 1.26 (0.49- 3.26) P= 0.633 

9-10 3.08 (1.23 - 7.70) P= 0.016 2.31 (0.91- 5.87) P= 0.078 

10-12 1.72 (0.67 - 4.42) P= 0.262 1.61 (0.62- 4.18) P= 0.332 

>12 reference reference reference reference 

Income 
(Thousand 
BTD/mont
h) 

>30,000 3.02 (1.71- 5.35) P= 0.000 2.06 (1.06 – 3.99) P= 0.032 

21,000-

30,000 

1.16 (0.50- 2.68) P= 0.723 0.89 (0.39 – 2.19) P= 0.814 

9,000-

20,000 

1.55 (0.89- 2.71) P= 0.123 1.28 (0.71 - 2.31) P= 0.411 

<8,000 reference reference reference reference 

Parents 
Education 
 

moderate 2.22 (1.37– 3.61) P= 0.001 1.15 ( 0.66 – 2.00)  P= 0.621 

high 1.13 (0.77 - 2.24) P= 0.318 1.55 (0.88-2.74) P= 0.128 

low 

 

reference reference reference reference 

Physical 
Activities 
 

Low 0.86  (0.41 – 1.81) P= 0.692 0.87 (0.41- 1.85) P= 0.709 

Medium 0.51  (0.23 – 1.12) P= 0.095 0.54 (0.24- 1.13) P= 0.136 

high reference reference reference reference 
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4.9: Associated risk factors for developing obesity among the study population  

We used logistic regression analyses to quantify the individual effects of sex, age, 

income, parent’s education, and physical activities, with weight for height in 

obese group. The result shows that the odd for obesity was 1.65 (1.19-2.29) times 

higher for boys compared to the girls. The p- value and 95% CI were 0.003 and 

95% CI: (1.19, 2.29).  

Based on household monthly income, the children whose families earned above 

30,000 thousand BTD/month had higher odds (3.02) and risk for obesity then 

those who came from below 8,000 thousand BTD/month household income. 

High income showed a significant risk for obesity, even after adjusted with, age, 

income, parent’s education, and physical activities. The p-value and 95% CI for 

the crude analysis were 0.000 and 95% CI: (1.71, 5.35). And the risk for obesity 

was higher for those whose parents were both medium educated than those 

whose parents were both low educated. The odds were (2.22) and the p-value 

and 95% CI were 0.001 and 95% CI: (1.37, 3.61) for the category with both 

medium educated patents.  
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4.10: Table 10: Multinomial regression analyses of weight-for-height (normal weight 
(ref) = 0, underweight = 1, overweight = 2, obese = 3) as dependent variable. The 
results for obese and underweight were given in table 9 and 11. 

 

Abbreviations: OR, Odds ratio; CI, Confidence interval.  

OR 1, Crude odds ratio after multinomial regression analysis; OR 2,  

Adjusted odds ratio for sex age, house hold income (thousand Bangladeshi taka/month),  

Patents common years of education: 1= both are high educated (>25 years of education); 2= both are medium educated 

(21 to 24 years of education); 3= both are low educated (<20 years of education) 

Physical activity according to plying hour: 1= <1 hour (low); 2= 1to2 hour (medium); 3= >2 hour (high). 

4.10: Associated risk factors for developing overweight among the study 

population  

We used logistic regression analyses to quantify the individual effects of sex, age, 

income, parent’s education, and physical activities, with weight for height in the 

overweight group. Based on household monthly income, the children who come 

from above 30,000 thousand BTD/month had higher odds (2.02) and risk for 

Dependent  

variable 

Independent variable Unadjusted 

(Crude OR1 (95% CI) 

 

Adjusted  

OR2 (95% CI) 

 

Overweight Sex Boys 1.08 (0.75- 1.55) P=0.675 1.02 (0.71-1.48) P= 0.904 

Girls reference reference reference reference 

Age (years) 
 

6-8 0.70 (0.34- 1.45) P= 0.337 0.62 (0.29- 1.30) P= 0.213 

9-10 0.80 (0.39- 1.65) P= 0.547 0.74 (0.35- 1.54) P= 0.414 

10-12 0.62 (0.29- 1.32) P= 0.215 0.61 (0.29- 1.31) P= 0.208 

>12 reference reference reference reference 

Income 
(Thousand 
Taka/month) 

>30000 2.02 (1.11- 3.69) P= 0.021 1.97(0.98 - 3.95) P= 0.057 

21000-30000 1.11 (0.47- 2.64) P= 0.811 1.08 (0.44-2.69) P= 0.865 

9000-20000 1.31 (0.74 - 2.34) P= 0.395 1.30 (0.71-2.39) P= 0.395 

<8000 reference reference reference reference 

Parents 
Education 
 

Moderate 1.30 (0.80- 2.11) P= 0.283 0.89 ( 0.51-1.56)  P= 0.690 

High 0.94 (0.55- 1.60) P= 0.810 1.03 (0.58-1.83) P= 0.924 

Low 

 

reference reference reference reference 

Physical 
Activities 
 

Low 0.52 (0.25- 1.10) P= 0.485 0-52 (0.24- 1.09) P= 0.086 

Medium 0.60 (0.28- 1.31) P= 0.912 0.61 (0.28- 1.35) P= 0.222 

High reference reference reference reference 
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overweight then those who came from below 8,000 thousand BTD /month 

household income p- value and 95% CI were 0.021 and 95% CI: (1.11-3.69).  

 
 
4.11: Table 11: Multinomial regression analyses of weight-for-height (normal weight 
(ref) = 0, underweight = 1, overweight = 2, obese = 3) as dependent variable. The 
results for obese and overweight were given in table 9 and 10. 

 

Abbreviations: OR, Odds ratio; CI, Confidence interval.  

OR 1, Crude odds ratio after multinomial regression analysis; OR 2,  

Adjusted odds ratio for sex age, house hold income (thousand Bangladeshi taka/month),  

Patents common years of education: 1= both are high educated (>25 years of education); 2= both are medium educated 

(21 to 24 years of education); 3= both are low educated (<20 years of education) 

Physical activity according to plying hour: 1= <1 hour (low); 2= 1to2 hour (medium); 3= >2 hour (high). 

 

 

Dependent  

variable 

Independent variable Unadjusted  

Crude OR (95% CI) 

Adjusted  

(OR (95% CI) 

Underweight Sex Boys 0.78 (0.59- 1.02) P=0.073 0.87 (0.63-1.13) P= 0.252 

Girls reference reference reference reference 

Age (years) 
 

6-8 0.36 (0.21 - 0.63) P= 0.000 0.40 (0.23- 0.71) P= 0.002 

9-10 0.52 (0.30- 0.88) P= 0.016 0.55 (0.32- 0.96) P= 0.035 

10-12 0.63 (0.37- 1.08) P= 0.094 0.62 (0.36- 1.08) P= 0.094 

>12 reference reference reference reference 

Income 
(Thousand 
Taka/month) 

>30000 0.54 (0.35 – 0.82) P= 0.006 0.74 (0.44-1.24) P= 0.254 

21000-30000 0.93 (0.53- 1.64) P= 0.805 1.24 (0.68-2.28) P= 0.481 

9000-20000 0.84 (0.58 -1.23) P= 0.373 1.00 (0.67-1.50) P= 0.983 

<8000 ref Ref ref ref 

Parents 
Education 
 

Moderate 0.54 (0.38- 0.77) P= 0.001 0.81 ( 0.55-1.19)  P= 0.290 

High 0.72 (0.50- 1.04) P= 0.079 0.73 (0.48-1.11) P= 0.136 

Low 

 

reference reference reference reference 

Physical 
Activities 
 

Low 0.56 (0.31 – 1.02) P= 0.050 0.57 (0.31- 1.03) P= 0.063 

Medium 0-39 (0.21- 0.73) P= 0.003 0.38 (0.19- 0.71) P= 0.003 

High reference reference reference reference 
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4.11: Associated risk factors for developing underweight among the study 

subjects   

We used logistic regression analyses to quantify the individual effects of sex, age, 

income, parent’s education, and physical activities, with weight for height in 

underweight group. The results shows that the odds for underweight was (0.78 

(0.59- 1.02)) of boys, that was 22% statistically lower for underweight compared 

to the girls. The p-value and 95% CI were 0.073 and 95% CI: (0.59, 1.02).  

The risk for underweight was lower the two younger groups when compared to 

those above 12 years old.  After adjusted with sex, age, income, parent’s 

education, and physical activities there was no statistically significance change. 

The group those parents were both moderate educated showed a lower risk for 

underweight than those whose parents were both low educated. The odds were 

(0.54) and the p-value and 95% CI were 0.001 and 95% CI: (0.38, 0.77) in the 

group with moderately educated parents.  

 

 

 

 

 

 

 

 

 

 

 



49 

 

 

5  DISCUSSION 

5.1 Main Findings 

Childhood obesity has become a serious public health problem because of its 

strong association with adulthood obesity and the related adverse health 

consequences. Childhood obesity most likely results from an interaction of 

nutritional, psychological, familial, and physiological factors. Although there are 

studies available from India, Pakistan, Thailand, Malaysia, Beirut, China and the 

UK, no published information is available on the prevalence of childhood obesity 

in the Bangladeshi population. The present study was undertaken to explore 

childhood obesity in upper middle and poor class primary school children in 

Dhaka the capital city of Bangladesh.  

This study, is presenting for the first time the prevalence of overweight and 

obese children in Dhaka city aged 6 to 13 years. A prevalence of obesity (17.8%) 

and overweight (13.2%) has been found among this section of children. 

International literature has portrayed developing countries as having a relatively 

low prevalence of obesity coexisting with a high prevalence of underweight (53). 

In contrast, in the upper, middle and poor class children of Dhaka the prevalence 

of childhood obesity (17.8%) has been found coexisting with a prevalence of 

underweight (29.9%).  In Beirut, the obesity prevalence of the same 

socioeconomic class and same age children was found as 26% (20). Asia lags 

behind the US and Europe in its obesity statistics, but India, Pakistan, Thailand, 

Malaysia, Japan, China and the Philippines have reported troubling increases in 

childhood obesity in recent years. Increasing economic development is often 

associated with an increasing prevalence of obesity. The present data suggests 

that Bangladesh is showing a similar trend regarding obesity. In Bangladesh, 
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social and environmental changes are also occurring rapidly in the upper, middle 

and poor class, resulting in lifestyles that incorporate the use of high energy 

density diets and reduced physical activity (29). Such changes in lifestyle are 

resulting in a higher prevalence of overweight and obesity especially among the 

children in our country. 

In this study, the prevalence of obesity and overweight were more prevalent in 

boys (13.6% and 22.1% respectively) compared to girls (12.9% and 13.7% 

respectively), using cut-off points for weight for height (14). Weight (p<0.001), 

and weight-for-height (p=0.015) were significantly higher in girls compared to 

boys, as with this age group girls are taller than boys.  However, an Indian study 

showed that height and weight were higher in boys than girls (p<0.001) (69).   

These findings in the present study may be due to less physical activities by the 

girls than by the boys. But in Beirut, the prevalence rate in both sexes was almost 

equal (26% in boys and 25% in girls) (20). In another study in Thailand, no 

significant difference in the prevalence of obesity between the sexes was found 

(51). This study shows that when comparing boys and girls in height, weight & 

other anthropometrics indices within each age category we find that there were 

no significant difference in weight (kg) between age groups in the category 

containing all age strata. But the weight (p=0.023) and MAC (p= 0.003) of 

participants boys and girls 6 to 8 years old had a statistically significant 

difference than other age groups.  

High-energy intake, and particularly fat intake, is a major contributor to the 

development of overweight and obesity. In the present study, daily intakes of 

macro/micro nutrients of selected food items were compared according to 

children’s weight status category.  Mean fat intake of the obese group was 

significantly higher compared to the overweight and underweight groups 

(p=0.008). Fat intake was significantly and positively associated with children’s 

weight for height. Interestingly, in the Beirut study, no significant association 
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was found between nutrient intake and children’s BMI (20).  However, under 

reporting of dietary intake by the children cannot be ruled out.  

It is well known that the etiology of obesity is likely to include numerous factors.  

Environmental factors such as high-energy intake, particularly fat intake, sex, 

age, household family income, patents education and levels of physical activity 

are major contributors to the development of overweight and obesity. The study 

show that associated risk factor for developing obesity was 1.65 times higher for 

boys compare to the girls (p=0.003 and CI% 1.19-2-29). Based on household 

monthly income, the children whose families earned above 30,000 thousand 

BTD/month had higher odds (3.02) and risk for obesity. High income was a 

significant risk for obesity even after adjusting for sex, age, income, parents 

education and physical activities (p<0.001 and 95% CI 1.71-5.35) and the obesity 

was higher for those whose parents were both medium educated (p<0.001 and 

CI% 1.37-3.61) than those parents who were both low educated. Another study 

showed that higher parental income was associated with an increase in child 

obesity. Fat fold data from the Ten-State Nutrition Survey (TSNS) in the USA 

demonstrated that children from a higher socio-economic status were fatter than 

those from with lower income families (52). Access of more food and less 

physical activities contributed to the higher prevalence of obesity/were 

associated factors. There was no significant associated risk factor found in the 

overweight and underweight groups when adjusted with sex, age, household 

income and parents’ education in the present study.  

The risk for underweight was lower for the two younger age groups then those 

over 12 years old (p<0.001 and 95% 0.21-0.63), (p=0.016 and 95% 0.30-0.88). After 

adjusting for sex, house hold income, parents’ education and physical activities 

there was no significance change.  Also, the group whose parents were both 

moderately educated showed a lower risk for underweight than both parents 

were had low educated (p<0.001 and 95% 0.38-0.77).  
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Increased physical activities may be one of the most important behavioral 

changes in a weight–management program in Bangladesh. In a UK study, it was 

found that reduced habitual physical activity was the major cause of increasing 

childhood obesity (70), and recently, another study showed that children and 

adolescents at risk of obesity were more likely to have a low level of activity (60). 

In this study we did not find any significant association between the time spent 

with outdoor playing and weight status category in our population. 

In the other study, it was shown that frequency of physical activity differed 

significantly between weight groups (20). 

Although there are reports that demonstrate a relationship between obesity and 

time spent viewing television in children (61), we did not find a significant 

association between the times spent watching television and obesity in our study 

population. In fact, the causal pathways are likely to be complex and interrelated. 

In one study, it was found that television use was not related to children’s weight 

status (71). 

5.2 Methodological Considerations 

5.2.1 The strength of the study   

The main strength of the current study was its study design. This 

epidemiological survey was conducted to find the prevalence of childhood 

overweight and obesity in primary school children of Dhaka City of Bangladesh.  

Population based studies are the most appropriate and useful approach where 

samples from a representative population have been tested.  But, in this study, 

data was not representative the total population and it may not have 

representativeness. This study only provides rough estimates of the prevalence 

with large percentages remaining undetected. However this study provides basic 

and critical data on the prevalence of childhood overweight and obesity as well 

as their associated risk factors in the Bangladeshi population living in the capital 
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Dhaka. The results of this study might be able to establish primary awareness of 

our general population to cope with the future challenges to prevent childhood 

overweight and obesity.  

Another strength of this study is in the quality control of different 

anthropometric measurements. Well-trained investigators in the field assured 

that the standards were up to date. Investigators were asked to take the 

measurement of biophysical parameters as accurately as possible. Biophysical 

parameters included anthropometric (weight, height and MAC).  Three readings 

of height, weight, and MAC were recorded, and the mean of the three was taken 

as the final reading of these parameters of the individual and used for analysis. 

Crosschecking and validating action forms were used as a quality measure for 

data entry to ensure consistency. As there was no reliable data for the prevalence 

of childhood obesity in our country, the sample size was calculated according to 

a very recent epidemiology study of India (69), where the overall prevalence of 

child obesity is 16.8%. Thus the sample size was calculated to be n= 1398. A total 

of 1200 subjects participated in the study. Following a simple random procedure 

1400 individuals aged 6 to 13 years were identified to participate in this study. 

Among them, 1200 individuals agreed to participate and were investigated in the 

present study. The participation rate was 85.7%.  However, the sample size 

calculation, meet the requirement for analysis. We detected a prevalence of 

overweight and obesity as well as associated risk factors for child obesity.  Most 

potential confounding factors like age, sex, weight for height, house hold income, 

parent’s education and physical activities were carefully controlled using 

multivariate logistic regression analysis.  

No published information is available on the prevalence of childhood obesity in 

any Bangladeshi population. This data is very important in defining the burden 

of childhood obesity.  The present epidemiological study has been undertaken to 
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gather information on childhood obesity in primary school children living in 

Dhaka City. 

 5.2.2 The validity of the study   

Validity refers to whether one is able to measure what he/she intends to 

measure. It can be divided into internal and external validity. Internal validity is 

an estimate of how much the measurement is based on clean and safe 

experimental techniques, which means that it is related to the instruments used.  

The preset questionnaire was composed by some general information in Bangla. 

Before the start of field work for the study seven days training were provided to 

the assistants. The training focused on the demonstration of the questionnaire, 

selection process of subjects, interview, using the research tools and data 

collection prior to the commencement of the study. Each trainee was evaluated 

before she was allowed to participate in the study. All the subjects and their 

parents were interviewed for their demographic and socioeconomic information. 

This includes name, sex, age, parental education, occupation and economic status 

etc in the same language (Bengali). Pre-test was conducted. This has increased 

the validity of the study. The strong point of this study is the quality control of 

the different measurements for anthropometric measure. Well trained 

investigators in the field assured that the standards were up to date. 

Investigators were asked to take the measurement of biophysical parameters as 

accurately as possible. Biophysical parameters, which included anthropometric 

(weight, height and MAC) three readings of height, weight, and MAC were 

recorded and the mean of the three was taken as the final reading of these 

parameters of the individual and used for analysis.  

The issue of external validity is the question to what extent one may generalize 

and apply the conclusion derived from this study to the general population of 

Bangladesh. Study design was the main strength of the current study.  As sample 

size from a representative population have been tested, so we can easily say, 
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these population based studies are the most appropriate and useful approach. 

Hopefully, this study will help to established primary awareness of our general 

population and to prevent childhood overweight and obesity as future challenge.  

 

5.2.3 The limitation of the study 

Some limitations should however be pointed out in the present study. The cross-

sectional nature of this study was the major limitation. In the cross-sectional 

method we have measured the disease outcome and exposure at the same point 

in time. The cross-sectional nature limits the causal interference between disease 

outcome and exposure. Therefore, we cannot draw any firm conclusions 

regarding the risk factors since the data on temporal sequence are lacking. It is 

important to be aware that multiple factors may have influenced the dependent 

variable—weight for height. To control for the confounding factors, multivariate 

logistic regression analysis was done with weight for height as the dependent 

variable. However, it cannot exclude the possibility of some uncontrolled 

variables which were not included in the study and in the analysis. 

 We would have needed a much larger sample size in order to generalize our 

results to the whole Bangladeshi population. As we had a limited time frame and 

resources to conduct the study, we used the most suitable formula to calculate 

the sample size for estimating prevalence of childhood obesity. It is possible that 

there were possible β- error in statistical inference, made in the analysis. To the 

best of our knowledge, no study has been conducted in Bangladeshi children and 

it was difficult to get any data which we could have used to estimate our desired 

sample size. 

5.3 Implications 

The present study was a population based one which provides baseline data 

regarding the prevalence and risk factors of childhood overweight and obesity. 
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Therefore this study contributes to appropriate prevention approaches and 

suggestions to address these problems. The result of the current study may lay 

the foundation of awareness to develop policies in order to address the 

challenges to prevent childhood overweight and obesity. It could contribute to 

all phases of prevention strategies in this population. Primary management aims 

at a modification of the risk factors such as sedentary lifestyle and food habit and 

the high risk of children to reduce the occurrence overweight. Furthermore, 

weight management to control weight, such as changing the food habit or 

lifestyle, to prevent obesity and improve the quality of life could also be 

developed. It can also enhance the patents concern of obesity prevention. 

Moreover, associated factors identified in our study are expected to be similar 

with other Bangladeshi children in other parts of the country or Bangladeshi 

overseas immigrants. Therefore, similar interventions and prevention 

suggestions can be made for Bangladesh in general.      

As explained in the beginning, prevention is the most cost-effective method to 

deal with these problems. Extensive prevention and control of lifestyle factors in 

the society is, in fact, not simply a research issue anymore, but needs the 

cooperation and effort of family, media and society. This is the only the feasible 

approach to help reverse the negative trends of overweight and obesity. 
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5.4 Recommendation 

In addition to useful experiences and observations made during the field work, 

the results presented in this study generated several issues that warrant further 

evaluation. In a society like Bangladesh, where the resources are already 

diminutive relative to its population size, the increasing life expectancy and 

elevated prevalence of diabetes, heart disease, hypertension and many others  

disease dramatically raise the burden and expenses of the health care system. In 

order to prevent this burden the community needs to be mobilized. So 

everybody needs to be aware of the risk factors.  

In order to address this issue, before it is too late large-scale cohort studies are 

needed with a control population. Furthermore, this work gives new information 

on the prevalence of childhood overweight and obesity in the capital of 

Bangladesh. As this is the first report from Bangladesh concerning obesity in 

children between 6 to 13 years of age, our results need to be confirmed through 

studies performed in different regions in Bangladesh at regular intervals in order 

to be able to assess the probable rate of increase so that an effective obesity 

prevention program can be introduced for reducing children’s overweight. 

Additional obesity prevalence surveys should be carried out in different 

socioeconomic classes in Bangladesh at regular intervals in order to be able to 

assess the probable rate of increases childhood obesity. Also, public health 

intervention should be focused on the control and prevention of obesity in 

children through an integrated community approach. 
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5.5 Conclusions  

This study has found that a high prevalence of overweight (13.2%) and obesity 

(17.8%) exist in primary schools children in Dhaka, the capital city of Bangladesh. 

Obesity and overweight are more prevalent in boys (13.6% and 22.1% 

respectively) compared to girls (12.9% and 13.7% respectively). Positive energy 

balance with higher fat intake, lack of exercise and fast/processed food culture 

seem to be among the major underlying factors for increasing prevalence of 

childhood obesity. 
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7  APPENDICES 

7.1 Appendix 1 

QUESTIONNAIRE 

 

Prevalence of childhood overweight and obesity in of Dhaka city 

                          Date: 

1. General Information  

ID no :  
Name :  
Mother’s/ 

Father’s 

Name 

:  

Present 

Address 
:  

Phone :  
Name of the 

School 
:  

Class :  
Religion :  
 Date of Birth :  

  2.                                                            Family Information  

 
Total Family 

Members 
:  

Mother’s Education 

Level 
:  Occupation: 

Father’s Education 

Level 
:  Occupation: 

Monthly Income :  

 

3. What type of mass media do you have at home?  

4. TV / Radio / Computer / Magazine/ Others 
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5. How many times do you have meals (including snacks) and which place do you eat? 

 

6. Which vehicles do you use? Rickshaw/car/bus/on foot/others 

7. How do you spend your free time? Reading books/ Watching TV/Playing on    

computer /Playing games/others 

          

   8. What type of physical activity does she/he perform? 

Main  works Duration (minute) Types of physical exercise 

Sleeping   

The routine morning duties of 

evacuation of bowels 

  

Eating   

Prayer   

Bathing   

Study 

In the morning   

At noon   

Private tutor   

Evening study   
School   
Properly arranging table   

Indoor games 

Computer  games   
Video  games   

Outdoor  games 
Roping   
Badminton   
Swimming   
Football   
Cycling   
Cricket   
Basketball   
Watching TV   
Properly arranging house   
Properly arranging clothes   
Singing   
Washing clothes   
Dancing   
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    9. Food list 

Food items 

 

Quan

tity 

of the 

food 

Abst

ain 

from 

Balan

ced 

 

Wit

hout 

rest

ricti

on 

 

How 

many 

time/ 

week 

Food 

Items 

Quantit

y of 

foods 

Absta

in 

from 

Balan

ced 

 

Wit

hou

t 

rest

rict

ion 

 

How 

many 

times/w

eek 

 Rice      
Spicy 

Food 

     

Bread      
Chick

en 

Sand

wich 

     

Pulse      Club 

Sand

wich 

     

But Bhaza      Egg 

Sand

wich 

     

But Dahl      Veget

able 

sand

wich 

     

Egg      Chick

en 

burge

r 

     

Egg Yolk      Beef 

Burge

r 

     

Egg White      Chees

e 

Burge

r 

     

Fish      Drum

stick 

Chick

en 

     

Sea Fish       

Chick

en 

Fry   

     

Beef      Frenc

h Fry 
     

Mutton      
Chick

en 
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Brost 

Brain      Chick

en 

Pizza 

     

Food Items Quan

tity 

of 

foods 

Abst

ain 

from 

Balan

ced 

Wit

hout 

rest

ricti

on 

How 

many 

times/

week 

Food 

Items 

Quantit

y of 

foods 

Absta

in 

from 

Balan

ced 

Wit

hou

t 

rest

rict

ion 

 

How 

many 

times/w

eek 

Chicken      Beef 

Pizza 
     

Prawn      Chick

en 

Nugg

et 

     

Potato/   

Sweet potato 
     Nood

les 
     

Green & 

Yellow 

vegetables 

     Keba

b 
     

Vegetable      Veget

able 

roll 

     

Ghee      Beef 

Roll 
     

Soybean oil      Fish 

Cutlet 
     

Margarine      Chips      
Cheese        

Swee

t 

foods 

     

Mayonnaise      Sweet

s 
     

Butter      Puddi

ng 
     

Dalda      Choc

olate 
     

Full Cream 

Milk 

     Ice 

cream 
     

Non Fat milk        

Pastr

y   

     

      Donat        
Nut      Sugar       
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Pickles      Cake      
Soup        Halw

ua 
     

Fruit Juice      Custa

rd 
     

Ripe Fruits 

 
     Jelly      

Fruits      Jam      
Others      Other

s 
     

            

 
  

 

Anthropometrical Measurements  

 

 

Weight (kg) :  
Height (c.m) :  
MAC :  

 
               

 

 

 

 

 

 

 

 

 

Interviewer signature  
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7.1 Appendix 2 

INFORMED CONSENT FORM 

Information and agreement paper between the subject and the researcher 

 

Letter of Information 

 

Dear Sir/Madam, 

I am the student of the department of International Community Health at the University 

of Oslo, Norway. This letter of information has been provided to invite you to participate 

in a study based on health research. This project will be carried out with the kind 

permission of Norwegian Research ethical Committee and the National Ethical 

Committee of Bangladesh. You are selected randomly as a possible participant in this 

study as a subject. The objective of the project is to determine the prevalence of 

childhood obesity among the Bangladeshi population along with the associated risk 

factors of school children of Dhaka city. The result of the study will serve as the baseline 

data for further research regarding the childhood obesity among Bangladeshi population. 

As my study subjects are children, the written informed consent will be collected and 

confirmed by their parents. All the personal information will keep confidentially. The 

subjects will not be deprived of any treatment or any facility that they deserve. There will 

be no involvement of any biological specimen collection from the subjects. We will 

collect your socio-demography information and estimated your anthropometrical 

parameters only. However, we are well prepared to protect the study subjects and to 

minimize potential harm to the lowest possible degree. Those who are with obese, 

overweight and underweight, we will give you some information, how to maintain 

normal weight. Choosing to participate will be advantageous to you for some reasons: 

 You will know whether or not you are obese, overweight, under weight or normal 

weight. 

 You will know about your food habit which is appropriate and suitable for your 

health. 
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 Knowing this food habit, it will help you to take appropriate decisions regarding 

your food habit and physical activities. 

You are free to choose either to participate or not to participate in this project. You can 

trust that any information you will give us will all be treated very confidentially and will 

only be used for research purpose. For that reason, it is very important that the 

information that you will provide us, should correct and accurate as possible.  

Your participation in the study will have a favorable impact on public health in future. 

Your participation will contribute greatly to our research.  

Thank you for your kind participation and contribute to my study which may provide 

baseline for further study on child obesity.
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Respond Document 

 

I ………………………………….. hereby give my well informed and coercion free 

consent to participate my child in the study. I fully understand that his/her participation in 

the study will bring fruitful information which will be used for many other researches in 

future. 

I am convinced that during his/her participation in the study, he/she will not be exposed 

to any physical, psychological, social or legal risks. The privacy and confidentiality will 

be safeguarded will be protected.  

 

  

Date: ………………………. Date: ………………………. 

Signature of the participant Signature of the interviewer 

 

……………………………… ……………………………… 
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7.1 Appendix 3 

Pictures from the field work 
 

 

 

 
Picture 1: Children’s were waiting to start the survey procedure    

 

 

 

 

 

 



75 

 

 
 

Picture 2: Research assistant was measure the height of the study subject 

 

 
 

Picture 3: Research assistant was measure the weight of the study subject 
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Picture 4: Participant was interviewed the questionnaire with mother 

 

 

 

 
 

Picture 5: Research assistant was measure the MAC of the study subject 
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