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MATERIAL ABSTRACT  

 

Childhood obesity is a problem of increasing concern worldwide.  The causes of obesity are 

complex and varied, but it is clear that there are biological, genetic and social determinants.  

The Childhood Obesity in Bangladeshi Immigrants project aims to further understand how 

cultural and biological factors interact in a population at increased risk for obesity-related 

metabolic diseases.   

 

Research was based in neighbourhood primary schools and was centred on pre-adolescent 

girls, aged 10-12, in a Bangladeshi migrant community in the city of Sunderland in the 

northeast England, and white British girls of the same age, socioeconomic status and 

geographical location. Diet and eating behaviours were assessed using 1) a series of school 

lunchtime observations 2) a single 24-hour photographic food diary, and 3) researcher-

administered questionnaires. Physical health has been assessed through height, weight and 

waist circumference measurements, health histories (as given by parents) and saliva samples 

for evaluation of bodily inflammation via CRP assay. In concert with these collected data, 

interviews with school staff, and further questionnaires and focus groups with children and 

parents were administered on the topics of eating and health beliefs and behaviour.  

 

A much greater number of study participants in both cohorts were identified as at risk for 

metabolic disease by waist circumference measurement than identified as overweight or 

obese by BMI (18/20 vs 6/20 for the Bangladeshi-British cohort, and 17/20 vs 11/20 for the 

white British cohort). A significant positive correlation was found between CRP levels and 

waist-to-height ratio in white British participants (p=0.006). Fruit and vegetable intake was 

markedly lower in the Bangladesh-British cohort during school hours: 15 servings in 40 

lunches vs 40 servings in 52 lunches in the white British cohort. However, food diaries reveal 

that over the whole day intake is similar in both groups (median intake of 1 serving of 

vegetables and 2 of fruit per day for Bangladeshi British participants, and a median of 0.5 

servings of each for white British participants). Cohorts engaged in very different types of 

physical activity outside of school hours, with Bangladeshi-British subjects engaging 

primarily in casual play and white British subjects primarily engaged in formal lessons or 

team sports. It was also found that the school lunchroom environment has significant impact 

on the amount and types of food consumed during the lunch period, and it appears that 

certain types of room arrangements are more conducive to healthy eating than others. 
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CHAPTER 1:  INTRODUCTION AND LITERATURE REVIEW  

 

Childhood obesity is a problem of increasing concern worldwide.  Long a problem of 

wealthy, developed nations, it appears to be a by-product of globalisation, and obesity now 

coexists with undernutrition in developing countries (Bell and Popkin 2001; Shafique et al. 

2007; Jehn and Brewis 2009).  The causes of obesity are complex and varied, but it is clear 

that obesity has genetic, developmental and social determinants.  For South Asian immigrants 

in the United Kingdom, the move to the obesogenic western environment (Swinburn et al. 

1999) appears to have exceptionally deleterious health consequences: there is a higher 

incidence of both diabetes mellitus II (DMII) and cardiovascular disease in obese South 

Asian populations than obese European populations in the UK (Kopelman 2000). It has been 

found that for any given value of BMI, people of South Asian ethnicity have a higher degree 

of abdominal obesity and adiposity and lower muscle mass than white Europeans (Bhardwaj 

et al. 2008). 

 

This project is a biocultural, cross-sectional investigation into how diet, food habits and 

health beliefs relate to obesity and overall health in Bangladeshi immigrant girls, aged 10-12, 

and their white British counterparts.  The project focuses solely on girls for a number of 

theoretical, practical and methodological reasons.  South Asian women face an increased risk 

of diseases associated with obesity and metabolic syndrome compared to other women. 

Additionally, South Asian Muslims tend to have a high degree of social sex segregation from 

adolescence onwards (Mohammad 2013). As a female researcher with female research 

assistants, I was better able to engage with girls, and they felt more comfortable being 

measured and questioned in a single gender environment. Further, Bangladeshi girls are more 

likely to be involved with cooking and the domestic sphere than their male peers.  Therefore, 
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their preferences and opinions about food and nutrition will not only shape their own lives, 

but the lives of generations yet to come. This project has been designed to take into account 

the influences of the sending (Bangladeshi) culture as well as the process of immigration and 

enculturation into the receiving culture, where children are often more exposed to new 

sociocultural ideas than other members of their families (Gold 2007). 

 

The first section of this introductory chapter will outline the various theoretical approaches 

employed to approach this project from biological anthropology and sociocultural 

anthropology. Following this outline, there will be a section discussing childhood obesity and 

its health implications which will also give a background to the nutritional assessment 

methods used in this thesis, including anthropometric measurements and dietary assessment 

methods. The third section of this chapter will discuss UK school food policy and its aims, 

and the final section will discuss the history of the study population and its setting. 

 

A. The biocultural approach: an amalgamation of theories 

 

The biocultural approach understands human beings as shaped by biological, environmental 

and sociocultural factors (McElroy 1990). This integrated thinking, as McElroy goes on to 

discuss, requires more than supplementing a quantitative study with ethnographic inquiry, but 

instead demands rethinking basic assumptions at the point of study design. Goodman and 

Leatherman (1992) advocated a new biocultural synthesis based on the political-economic 

perspective of anthropology, where local environments are examined, and ethnographic 

research is then interpreted through the lens of those existing political and economic factors. 

Dressler (2003) argued that socioeconomic disparities had to be recognized as culturally 

meaningful in order to have a biological impact.  
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pre-industrial groups tend to have lower blood pressure and persistent insulin sensitivity as 

compared to western populations (Carrera-Bastos et al. 2011).  

 

 It appears that it is not simply the gross energetic abundance in modern westernized 

countries that is to blame for the dramatic rise in obesity and related diseases, nor is it the 

lack of specific foods or incorrect proportion of food types consumed.  Instead, it appears to 

be an interaction of markedly reduced activity levels (Winterhalder 1987) and a diet that is, 

evolutionarily speaking, incredibly narrow (Larsen 2001; Mysterud et al. 2008; Turner and 

Thompson 2013) with highly-processed cereal grains instead of fruits and vegetables 

comprising the bulk of carbohydrate intake (Eaton et al 1996).  Additionally, both hunter-

gatherer and traditional agriculturist diets were distinctly higher in fibre than most modern 

diets.  Improved milling and processing in post-industrial societies, however, has allowed a 

more comprehensive absorption of nutrients from foods consumed, thus compounding risk of 

obesity in an age of extreme energetic excess (Eaton et al 1996; Strassmann and Dunbar 

1999; Wrangham 2009). 

 

Fat storage has been advantageous for almost all of our evolutionary history, allowing 

survival through lean times and increased fecundity (Power and Schulkin 2009).  It is only 

very recently that energetic environments have become so plentiful.  In western environments 

and also in parts of the developing world, foods that are high in fat and sugar and low in fibre 

are readily accessible, and are coupled with increasingly sedentary lifestyles that are not only 

possible but encouraged (Brewis 2003; Ulijaszek and Lofink 2006; Mungreiphy and Kapoor 

2010). 
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sedentary lifestyles, changes in the way food is produced and also changes in the amount of 

calorie-dense foods that are regularly consumed (Misra and Vikram 2008). As discussed 

below, there are also phenotypic and genotypic risks for obesity for South Asian populations. 

 

3. Metabolic Syndrome in children 

 

MetS has existed in the consciousness of medical practitioners for a number of years, 

although a single, global definition for MetS in adults was not developed until fairly recently 

(Alberti et al. 2005).  Criteria for the diagnosis of MetS currently involve specific cut-off 

points in the following measurements: waist circumference, triglycerides, lowered high-

density lipoprotein (HDL) cholesterol, blood pressure, and fasting glucose. 

 

While this diagnostic definition was fixed in 2005, a similar set of criteria was not developed 

for children until more recently despite clinicians having noted the apparent presence of MetS 

in children as young as five (Ebbeling et al. 2002; Weiss et al. 2004).  International Diabetes 

Federation (IDF) definitions, established in 2007, recommend that existing adult definitions 

are used for adolescents aged 16 and over, while setting new cutoff points in above-

mentioned diagnostic areas for children aged 10 to 16.  For children under 10, the IDF asserts 

that MetS cannot be diagnosed, but rather children who present symptoms should be followed 

closely. 

 

Misra and colleagues (2007; 2008a; 2008b; 2009) have done considerable work investigating 

MetS in South Asians, including a comprehensive review of the topic in children and 

adolescents.  They note that high adiposity and insulin resistance have been consistently 

recorded in Indians regardless of their geographic location, and that heightened 
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has also been found to be useful in identifying chronic inflammation (Brasil et al. 2007; 

McDade et al. 2010).  Misra et al. (2007) has found evidence of a relationship between both 

generalized and abdominal obesity and elevated CRP levels in adolescent South Asian 

populations.  

 

Serum CRP assay has a higher degree of sensitivity than salivary CRP, and is typically used 

in clinical contexts and some research contexts, when the taking of blood spots is possible 

and practical (Kao et al. 2006). Salivary assay of CRP is not as widely used clinically as 

serum assays, and it appears that the correlation between the two measures is uncertain 

(Dillon et al. 2010).  However, salivary CRP has been shown to be closely related to BMI and 

DMII risk (Qvarnstrom et al 2010) and remains a useful and non-invasive tool to distinguish 

differences between groups. 

 

4. Nutritional Assessment 

 

i. Measures of obesity 

 

Obesity has conflicting definitions, but generally both obesity and overweight are defined by 

the adiposity level of an individual being in excess of a pre-determined cut-off.  The most 

common measurement used is the body mass index (BMI), which is calculated by dividing 

body weight by body height squared (kg/m2).  Measures are compared to a chosen reference 

standard. For children, these references standards are generally presented in the form of a sex 

and age specific growth chart upon which the BMI can be plotted and also tracked 

longitudinally.  Overweight and obesity are then determined by plotting those measures and 

identifying where those measures exceed a set point on the selected reference (Cole and 
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Rolland-Cachera 2002). The use of BMI to identify obesity is not without its critics (see 

Rothman 2008 and Freedman and Sherry 2009 for further discussion of this issue), with the 

most compelling criticism being that BMI does not actually measure levels of adiposity in the 

body. Regardless, it remains the most widely used measure, at least in part because it is 

simple to assess (Brewis 2011). For children specifically, BMI has been found to be more 

accurate in those with higher adiposity, while it is less precise in relatively thinner children 

(Freedman and Sherry 2009).  

 

Given the growing body of evidence that central adiposity is more related to obesity-related 

disease than is overall adiposity, it has increasingly been suggested that waist circumference 

(WC) is a preferable measure to BMI for the identification of health risk (Ferreira-Hermosillo 

2014; Griffiths et al. 2011; Hirshler et al. 2005; Ness et al. 2006).  WC requires no 

calculation; the WC measurement itself is compared to a reference standard to determine risk. 

In addition to being gender specific, and, for children, age-specific, it is important that these 

reference standards also be ethnic-specific as it has been shown that differing cutoff points 

are required to accurately reflect increased risk for various ethnic groups (Misra et al. 2005). 

 

It has been suggested that use of the Waist to Height Ratio (WHtR) is preferable to BMI for 

screening for central obesity and those individuals at greater risk for related health issues 

(Ashwell and Hsieh 2005; Ferreira-Hermosillo et al. 2014; Li et al. 2013; Mokha et al. 2010).  

The value of WHtR is that it is easy to measure and calculate, more sensitive than BMI for 

capturing health risk, and provides a simple boundary value that can be used for men, women 

and children of all ethnicities. Overall, WHtR of 0.5 or greater is considered to be of 

increased risk for comorbidities with central obesity, meaning a waist circumference greater 
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tend to underreport nutritional intake, and this underreporting increases with age (Boushey et 

al. 2009; Foster and Adamson 2014). Older children tend to find less novelty or enjoyment in 

keeping food diaries than do younger children, and often resent or resist parental assistance 

(Boushey et al. 2009).  

 

Boushey and colleagues (2009) conducted focus groups with adolescents who had been 

participating in a metabolic study involving a variety of food intake assessment methods, and 

found that the use of technology helped to keep participants engaged. In particular, the use of 

cameras (both digital and disposable) to record foods consumed was met with favourability 

by the study cohort, with most participants reporting that the cameras were easy to use, and 

did not find the process burdensome or embarrassing.  

 

C. School Food Policy 

 

Current England school food guidelines came into force in January 2015. The guidelines set 

forth what foods should be provided daily and weekly during the school day, and also dictate 

what must be limited and avoided. Guidelines fall into six categories: 1) starchy foods, 2) 

fruits and vegetables, 3) dairy, 4) non-dairy sources of protein, 5) foods high in fat, sugar and  

salt, and 6) healthier drinks (Table 1). While the first four categories apply primarily to 

school lunches, the latter two categories apply through the entire school day. 
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limit the amount of fruit and vegetable juices (150ml) and combination drinks (330ml), which 

were not specified in the 2009 guidelines.  

 

The second component of the 2009 guidelines, which is not included in current requirements, 

were the nutrient-based guidelines. These included overall energy (kilocalorie) intake for 

school lunches. For primary school students, this was 530kcal ± 5%. There were also 

maximum amounts set for fats, saturated fats, salt, and added sugars, and minimum amounts 

set for carbohydrate, protein, fibre, vitamins A and C, folate, calcium, iron and zinc (Evans 

and Harper 2009). The calculations of these nutrient-based guidelines required the use of a 

computer programme to input recipes and portion sizes to ensure that menus were meeting 

these guidelines. Subsequently, the removal of this component of the school food guidelines 

was undertaken for the 2015 guidelines after careful consideration in order to simplify the 

guidelines for schools, making them cheaper and easier to implement and enforce, and to 

allow schools more autonomy and flexibility in planning meals (Dimbelby and Vincent 

2013).  

 

One of the primary stated concerns of The School Food Plan is to improve the health 

concerns caused by poor diet, primarily obesity (Dimbelby and Vincent 2013). To combat 

these health concerns, goals of the plan include improving school meals and increasing 

uptake, and also expanding nutrition education throughout the school day, including teaching 

students how to cook.  

 

Alvaro and colleagues provide an interesting alternative view into obesity policy 

interventions in their 2011 paper. Using the example of Canadian governmental policies 

related to obesity, the authors use complexity theory and critical theory to explore why 
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policies that would address the whole of the obesogenic environment are relatively powerless 

within the government due to the strong bias towards understanding health as an individual 

issue. It is possible that a tipping point is nearing, where the impact of obesity and associated 

disease becomes so great that new avenues have to be explored. This means that health 

researchers and promoters should become more vocal in advocating for change, in order to 

help create a shift in thinking toward a more holistic approach to obesity prevention (Alvaro 

et al. 2011). 

 

D. Place and population 

 

1. Bangladeshi Migration to the United Kingdom 

 

The first Bangladeshi immigrants to the United Kingdom were lascars, or sailors who 

jumped ship and settled in port cities (Hatton and Wheatley Price 2005). These first migrants 

primarily settled in the East End of London, around Tower Hamlets, which to this day 

remains home to the largest segment of the Bangladeshi-British population. The next wave of 

migration occurred in the late 1950s and early 1960s. This wave of migrants was comprised 

primarily of single men, sponsored by lascar relatives who were already settled in England. 

These migrants hailed almost universally from the Sylhet region of Bangladesh in the 

northeast of the country, and most came to England as labourers, intending to eventually 

return home to Bangladesh once their fortunes were made. As time went on, immigrants 

began to find the idea of return less feasible, and instead sought to bring their families to 

England (Carey and Shukur 1985). This sparked a third wave of Bangladeshi immigration, 

which peaked in the 1980s (Hatton and Wheatley Price 2005).  The largest segment 

(approximately 47%) of the Bangladeshi-British population lives in central London; however, 
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1. To investigate the health of Bangladeshi immigrant girls living in northeast England, 

particularly the prevalence of obesity and risk of metabolic disease.   

 

2. To explore and understand how notions of overweight, health and health risk are 

understood by Bangladeshi-British children. 

 

3. To understand how the environment of the school lunchroom impacts eating 

behaviours. 

 
 

G. Study Impact 

 

Childhood obesity is a serious health issue and one that is the focus of many medical 

anthropologists concerned with diseases of globalisation.  Obesity is an urgent public health 

concern for South Asian populations, as they, like some other ethnic populations, appear to 

be not only at unusually high risk for developing obesity but also at a disproportionally 

increased risk for obesity-related co-morbidities such as DMII and cardiovascular disease.  

As such, this thesis has the potential to contribute to the literature examining how South 

Asian migrant populations transition to these risk phenotypes.  Beyond these obvious 

contributions to public health, this project examines the ways in which both biological and 

cultural adaptations can impact health in new environments.  It is apparent that Bangladeshis, 

like other South Asians, have a disposition towards abdominal obesity, a condition which 

may be linked to hypotheses around thrifty phenotypes (Hales and Barker 2001).  Biological 

and cultural adaptations are in obvious conflict with the energetic abundance of western, 

obesogenic environments. 
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the information reported (Thomas et al. 2004; Harden et al. 2004).  The use of the systematic 

review methodology has also gained popularity in the social sciences in recent years, as it 

becomes increasingly apparent how the process can be adapted to suit the kinds of question 

asked, such as using narrative description to describe qualitative results, and performing a 

theoretically-based analysis when appropriate to make better sense of socially oriented 

research (Petticrew and Roberts 2006). 

 

B. Previous systematic reviews on the relationship between socioeconomic status 
and obesity 

 

In their seminal 1989 review, Sobal and Stunkard evaluated data from societies all around the 

world (144 studies in all) in order to better understand the relationship between 

socioeconomic status [SES] and obesity.  Acknowledging the difficulties in finding uniform 

measures for both SES and obesity (not the least of which is the fact that socio- economic 

status is highly variable in different parts of the world), the authors opted to evaluate the 

literature written on developed and developing societies separately, and within those 

divisions, addressed women, children and men as discrete groups.  Substantial differences 

were found between these six groups. 

 

 In developed countries, the literature consistently reported a strong inverse relationship 

between socio-economic status and obesity for women, meaning that as SES decreased, the 

risk of obesity increased.  For men and children, however, the relationships were less clear.  

In studies that considered men in developed countries, 52% of studies found an inverse 

relationship, while 30% found a positive relationship (high socio-economic status meaning 

higher risk of obesity) and 17% found no relationship between the two.  With respect to 
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children in developed societies, relationships were mixed, but fairly even: approximately the 

same number of studies found an inverse relationship as found a positive relationship.   

 

Despite this variability between studies, researchers found a marked consistency within 

studies, in that most of them found similar risks and relationships for boys as for girls.  This 

suggests that there may be a confounding influence with respect to childhood obesity and 

socio-economic status in developed countries, but also indicates that boys and girls can be 

examined together at as a single group for the purposes of obesity studies. 

 

In developing societies, however, it was apparent that socio-economic status was moderating 

obesity rates in a much clearer manner than it was in developed societies.  Strong positive 

relationships between the two were found for men, women, and children.  Furthermore, while 

a small number of studies found no consistent relationship between the two (between 9 and 

16 percent), there were no studies concerning developing or non-western societies that 

reported an inverse relationship between SES and obesity.   

 

In 1999, Parsons et al. produced an extensive review aimed at identifying the factors in 

childhood that influence adult obesity.  The researchers located obesity as a problem of 

developed nations, meaning that, while not explicitly stated, its focus is on those factors in 

childhood in developed nations that affect adult obesity. Given the broad scope of this 

review, not all of the factors measured and discussed will be presented here.  While there 

appeared to be a negative relationship between childhood SES and adult overweight (i.e. a 

low family SES in childhood appears to contribute to increased risk for fatness in adulthood), 

there was no consistent relationship found between childhood SES and childhood overweight.  

As previously, the correlation between SES and obesity appears to be stronger in women than 
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adolescents and their white British counterparts, or with other groups. While some studies 

found overweight and obesity at substantially higher rates in South Asians than white British 

children, other studies suggested that South Asian children may be at lower risk for obesity 

and overweight than other groups. Many of these studies reporting lower rates in South Asian 

children were finding these lower incidences in specific populations: for example, 3-year-old 

Indian children in the UK Millennium Cohort Study (El Sayed et al. 2011 quoting Hawkins et 

al. 2009) were found to have a lower risk of overweight than white Britons in adjusted 

models, and a study looking at children in 11 London boroughs found the lowest obesity 

prevalence in Bangladeshi and Indian girls (quoting from Harding et al 2008).  Additionally, 

the review reported on identified weight for height predictors for South Asian children, which 

included the consumption of school meals and the weight of both parents.  

 

The balance of evidence indicates that South Asian boys and girls may have sexually 

dimorphic risk for childhood obesity, with girls appearing to have a lower risk, and boys a 

higher one (both relative to white British children). However, further findings in this review 

indicate that this dimorphic risk is reversed in adulthood, with women having higher, and 

men lower, risk (El Sayed et al. 2011). 

 

Review authors explored the possibility that methods of obesity assessment may have biased 

present findings, as South Asians tend to have a higher adiposity at lower BMI than other 

groups, which suggests that weight for height measures may globally underestimate the rates 

of obesity in South Asians (El Sayed et al. 2011). Further, the reviewers highlighted the 

problems inherent with pooling all of South Asians into one single group for purposes of 

analysis, as indeed there exist problems with the pooling of any minority cohorts: there are 

important differences, including socioeconomic, cultural and geographical factors, which 
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2. To evaluate available evidence for the relationship between SES and childhood 

obesity in South Asian populations. 

 

3. To determine what, if any, effect migration has on rates of obesity in South Asian 

populations (with the underlying assumption that a migrant from this area of the 

world will typically be of relatively high socio-economic background within the 

context of their country of origin but not necessarily within the country to which they 

migrate). 

 

2. Search Strategy 

 

A comprehensive search strategy was created surrounding the objectives of this review.  A 

search strategy for a systematic review generally includes three kinds of criteria: population, 

exposure and outcome. The key ideas of childhood and South Asian ethnicity (as population 

criteria), as well as overweight or obesity (as an outcome criteria) were selected and from 

these concepts a list of key words and MeSH subject headings (for Medline) were developed.  

All experimental and observational studies fitting these search criteria were included.  Due to 

the somewhat nebulous and diverse nature of factors that can be related to SES, as well as the 

relatively small pool of research dealing with South Asian populations, the identified 

exposure criteria (SES and migration) were not included in the initial search strategy. Instead, 

studies with the desired exposures were selected as part of the process of choosing 

appropriate studies for review (inclusion criteria outlined below). 

 

When developing the above described search strategy, it was difficult to achieve a correct 

balance between search sensitivity (being able to discover all relevant studies) and search 
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D. Results 
 

1. Features of those Articles Deemed Appropriate for Review 

 

There are certain commonalities and differences that exist within the identified pool of 

research as a whole.  All but three of the studies were conducted in South Asia: fifteen in 

India and two in Pakistan.  Of the twenty-two papers published on these studies, twelve were 

published in South Asian English-language journals, while the remaining ten were published 

in western journals.  All three studies involving South Asian migrant populations were 

conducted in the United Kingdom and all four resultant papers were published in 

international, English language journals.  All of the twenty-two included papers have 

publication dates of 2002 or later. 

 

Of the twenty-two articles selected for this review, eighteen of them addressed socio-

economic status and obesity in South Asia, and four of them addressed obesity rates in South 

Asian migrant populations.  In examining the papers that looked at SES and obesity in South 

Asia, two natural categories appeared: 1) papers that looked for an association between SES 

and obesity (11 papers, 9 studies), and 2) papers which aimed to identify the prevalence of 

obesity in an affluent South Asian population (7 papers).  Findings from South Asia will thus 

be reported within these two categories.  Next, all correlating factors to overweight, obesity 

and SES identified in these papers will be discussed.  Three of the papers reporting an 

association between SES and obesity were generated from the same cross-sectional 

population study in Lahore, Pakistan, and therefore will be treated as a single unit for the 

purposes of reporting. 
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Table 4. Various measures and references used to assess obesity in review studies 
 
Authors/ Publication Year Obesity Measures Used1 Obesity Reference Used 

Aggarwal et al. 2008 BMI Rosner et al. 19982 
Aziz et al. 2009 BMI CDC 2000 

Balakrishnan et al. 2008 
 

BMI UK National Growth 
Reference 2005 

Bishwalata et al 2010 BMI IOTF and 
WHO 1995 

Cherian et al. 2012 BMI CDC 2000 
Harding et al. 2008 BMI, WC IOTF 

Kapil et al. 2002 BMI, MUAC, TSFT IOTF 

Kaur et al. 2008 
 

BMI, TSFT IOTF; 
Must et al. 19913 

Khadilkar et al. 2011 BMI IOTF and 
WHO 2007 

Laxmaiah et al. 2007 BMI IOTF 

Marwaha et al. 2006 BMI IOTF 

Misra et al. 2011 BMI, WC IOTF and  
WHO 2007; 

Fernandez et al. 20074 
Mushtaq et al. 

2011a,2011b, 2011c   
BMI IOTF and 

WHO 2007 
Patnaik et al. 2011 BMI CDC 2000 

Ramachandran et al. 2002 BMI IOTF 

Sharma et al. 2007 
 

BMI, MUAC, TSFT IOTF;  
WHO 1983 and NNMB5 

Swaminathan et al. 2007 BMI IOTF 

Taylor et al. 2005 
Viner et al. 2006 

BMI IOTF and 
UK 1990 Growth 

Reference 
Thakre et al. 2011 BMI CDC 2000 

 

1 Abbreviations for obesity measures used are as follows: 

BMI - body mass index; WC- waist circumference; MUAC- middle upper arm circumference; TSFT- triceps skinfold thickness 

2Reference developed for US Children ages 5-17 

3 Reference for (TSFT) measures 

4 Reference for waist circumference 

5 National Nutrition Monitoring Bureau [India] 2002 

 

 

Additionally, while all studies reported levels of population obesity and overweight, differing 

methods and definitions were used to do so.  Overweight was sometimes reported as 

overweight inclusive of obesity, and sometimes reported as overweight but not obese, with 
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Table 5.  Outcomes of studies that identify an association between SES and obesity 
 

Key:  BMI - Body Mass Index; TSFT- triceps skinfold thickness; SES- socioeconomic status; WHO- World Health Organisation; IOTF- International Obesity Task Force 

1: Unless noted, all prevalence of obesity and overweight has been determined by BMI  

2: Ramchandran et al. 2002 reports overweight inclusive of obesity; all other studies shown in this table report rates of overweight not inclusive of obesity 

 
Authors/ 

Publication 
Year 

Study Setting Age 
Range 

Total 
Sample Size 

High SES 
Sample 

Size 

Overall Obesity 
Prevalence1  

(%) 

High SES 
Obesity 

Prevalence 
(%) 

Overall Overweight 
Prevalence (%) 

High SES 
Overweight 
Prevalence  

(%) 

SES Indicators 
Used 

SES Division 
Categories 

Used 
Association 

Bishwalata  
et al. 2010 

Manipur 
INDIA  12-19 

3356 
1887F 
1469M 

[not given] WHO 
0.5F 1.2M  

IOTF 
0.4F 
1.0M 

[not given] 
WHO 
4.8F 
3.5M 

IOTF 4.7F 
4.1M  [not given] Household 

Income I, II, III, IV  POSITIVE 

Cherian  
et al. 2012 

Kochi, Kerala 
INDIA  6-15 

1634 
778F 
856M 

528 
263F 
265M 

5.3F 
3.0M 

7.5 
10.0 F 
5.0 M 

12.1 F 
10.2 M 

28.0 F 
16.0 M 

Parental 
Income/ 

Occupation 

Low/ 
Middle/ 

High 
POSITIVE 

Kaur  
et al. 2008 Delhi INDIA 5-18 

16595 
8161F 
8434 M 

6368 
3070F 
3298M 

BMI  
2.9 
2.8F 
2.8M 

TSFT 
4.7 

3.2F 
6.2M 

BMI  
6.8 
7.1F 
6.5M 

TSFT 
6.8 
7.1F 
6.5M 

BMI  
8.7 

9.0F 
8.5M 

TSFT 
7.3 
6.9F 
7.7M 

BMI  
15.3 
16.0F 
14.7M 

TSFT 
13.1 
12.2F 
13.4M 

Composite 
Low/ 

Middle/ 
High 

POSITIVE 

Laxmaiah 
et al. 2007 Hyderabad INDIA 12-17 

1208 
622F 
586M 

[not given] 
1.3 

1.6F 
1.0M 

3.7 
5.9 

6.6F 
5.1M 

11.2 Composite L, L-M, U-M, 
H POSITIVE 

Marwaha 
et al. 2006 Delhi INDIA 5-18 

21485 
11722F 
9763M 

12645 
6448F 
6197M 

[not given] 5.7F 
5.6M [not given] 19.0F 

16.8M 
School of 

Attendance Lower, Upper POSITIVE 

Misra  
et al. 2011 

New Delhi/ 
Jaipur/Agra/ 
Allahabad/ 
Mumbai 
INDIA  

8-18 
38296 

15359 F 
22937 M 

25690 
16113 M 
9577 F 

WHO 
5.3 

4.9 F 
5.5 M 

IOTF 
2.8 

3.1 F 
2.6 M 

{not given] 

WHO 
18.5 

18.7 F 
18.2M 

 

IOTF 
14.4 

15.4 F 
13.7 M 

IOTF 
20.7 F 
16.9 M 

School of 
Attendance Lower, Upper POSITIVE 

Mushtaq  
et al. 2011a, 
2011b, 2011c 

Lahore 
PAKISTAN 5-12 

1860 
883 F 
977 M 

465 

 
7.5 

 
 

High: 17.6 
Middle: 10.1 17.0 High: 35.5 

Middle: 21.7 
School of 
attendance 

Low/ 
Middle/ 

High + rural 
deprived 

POSITIVE 

Ramachandran 
et al. 2002 

(urban southern) 
INDIA  13-18 

4700 
2318F 
2382M 

[not given] 2.7F 

3.6M [not given] 15.8F2 
17.8M2 

21.5F2 

23.5M2 

School of 
Attendance/ 
Automobile 
Ownership 

Low, 
Middle, 

High 
POSITIVE 

Swaminathan 
et al. 2007 Bangalore INDIA 7-15 

307 
165F 
142M 

[not given] 1.0 [not given] 
7.2 

6.7F 
7.7M 

[not given] Composite I, II, III  POSITIVE 
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3. Rates of Obesity in High SES South Asian Children and Adolescents 

 

Given the apparent positive relationship between socioeconomic status and obesity in this 

area of the world, and recognizing that there are limited data on rates of obesity in South 

Asia, some researchers have opted to focus solely on determining the rates of obesity and 

overweight in children who come from high SES backgrounds.  Seven such studies were 

found in the course of this review: six based in urban India, and one in urban Pakistan.  In 

these studies, SES was determined by assessment of school fees paid or a composite of 

school fees and other factors such as parental income, though one study did not describe SES 

indicators used.  Age ranges of study participants were varied: two focused only on 

adolescents, while the rest captured a larger age range of school-going children and 

adolescents, with lower limits between 2 and 6 and upper limits of 15 to 17.  Sample sizes 

ranged from 398 to 4399.   

 
As can be seen in Table 6, prevalence of obesity was found to be from 3.4 and 18.4 percent; 

and prevalence of overweight from 10.8 and 32.65 percent.  The highest overall prevalence 

was found by Patnaik and colleagues (2011) in a study focused on pupils from a single 

English medium school in Orissa, India. The results were quite varied, and in all likelihood 

reflected the variety of study populations chosen. 
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Table 6.  Outcomes of studies focusing solely on high SES children/adolescents 
 
 
Authors/ 
Publication 
Year 

Study 
Setting  

Age 
Range 

Sample 
Size 

Obesity 
Prevalence (%) 

Overweight* 
Prevalence (%) 

SES 
Indicator  

Aggarwal et 
al. 2008 

Ludhiana, 
Punjab 
INDIA  

[high-
school 
aged] 

1000 
500F 
500M 

3.4 12.7 School Fees 

Aziz  
et al. 2009 

Kurachi 
PAKISTAN 

6-17 398 6.0 19.35 Composite 

Kapil  
et al. 2002 

Delhi  
INDIA  

10-16 871 309F 
562M 

7.4  
5.5F 
8.3M 

24.7  
27.7F  
23.1M 

School Fees 

Khadilkar et 
al 2011 

[10 cities] 
INDIA  

2-17  
1823 
797F 
1026M 

WHO 
15.9 
12.8F 
18.4M 

IOTF 
4.7 
3.9F 
5.4M 

WHO 
11.1 
11.4F 
10.8 

IOTF 
14.9 
14.4F 
15.2M 

School Fees 

Patnaik  
et al. 2011 

Orissa 
INDIA  

5-15 468 
272F 
196M 

14.53 28.63 
25.73F 
32.65M 

School Fees 

Sharma  
et al. 2007 

Delhi 
INDIA  

4-17 4399 6.41 22.43 [not 
described] 

Thakre  
et al. 2011 

Nagpur City 
INDIA  

5-16 1524 
723F 
801M 

5.5 14.5 
 

School Fees 

*Rates of overweight reported in this table are not inclusive of obesity 

 

4. Childhood Obesity and SES: Correlating Factors  

 

The above described studies also used semi-structured questionnaires to identify factors 

which were then found to correlate both with affluent populations as a whole and the 

incidence of obesity in school aged children and adolescents from high socio-economic 

backgrounds.   

 

Within the reviewed studies, a number of factors were found to be associated with high 

socioeconomic status (Table 7), and these suggest the development of an obesogenic 

environment in urban and affluent South Asia.  The most common of these factors were 

attendance at a private school, regular television viewing and computer usage, as well as the 

regular/daily consumption of processed junk foods.  Other features included daily video game 
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usage, daily attendance at a madrasah (school for Islamic religious instruction) or use of an 

after-school tutor, increased fat and carbohydrate intake and food intake that regularly 

exceeds recommended daily allowances. 

 

In overweight or obese children and adolescents, there were yet more associations found.  

The most striking thing is that boys most often seem to have higher rates of overweight and 

obesity than girls.  One study found higher rates of overweight in girls when using BMI as a 

sole measure but, even then, rates of obesity judged by triceps skinfold thickness were 

markedly higher in boys.  The highest rates of overweight and obesity are also found in the 

pubertal years (roughly between 9 and 13) in both boys and girls.  There are also apparently 

strong associations between childhood obesity and parental occupation in service or business, 

both parents working, mothers having high levels of education, and residence in metropolitan 

cities in urban South Asia. 

 

Other related factors fell into two categories: activity level and consumption.  Ramachandran 

et al. (2002) reported an inverse relationship between BMI and activity levels; this is 

supported by other findings.  Lack of participation in both outdoor games and sports, as well 

as in household activities and chores, using a vehicle (car or motorbike) to get to and from 

school instead of walking or biking, and regular television viewing all were found to correlate 

with obesity/overweight in South Asians.  In counterpoint to this, however, Kaur et al. (2008) 

also found that children from high SES families were nearly twice as likely to participate in 

any leisure time physical activities, presumably because space is at such a premium in urban 

Delhi (where this study was located) and accessible spaces appropriate for these activities are 

few and far between. 
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With regard to consumption, a number of interrelated features have been identified.  Meals 

eaten outside of the home, snacks replacing regular meals, a stated preference for processed 

junk foods, a high intake of fats (at or above 35% of dietary intake) and carbohydrates (at or 

above 65% of dietary intake), and low consumption of milk all seem to be implicated in rates 

of overweight and obesity.  Additionally, Aggarwal et al. (2008) and Thakre et al (2011) both 

report higher rates of obesity in adolescents living in non-vegetarian households than in 

vegetarian households. 
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 Table 8. Outcomes of studies involving South Asian migrant populations 
 
 
Authors/ 
Publication 
Year 

Study 
Setting 

Population of 
Interest 

Age 
Range 

Sample 
Size 

Overall 1 

Obesity 
Prevalence 
(%) 

Population 
Obesity 
Prevalence  
(%) 

Overall1 
Overweight 
Prevalence 
(%) 

Population 
Overweight 
Prevalence  
(%) 

Balakrishnan 
et al. 2008 

United 
Kingdom 

South Asian  5-7 29641 
total; 
3025 
S.A. 

9.6 13.6 20.42 25.02 

Harding  
et al. 2008  

United 
Kingdom 

Indian; 
Bangladeshi/ 
Pakistani3 

11-13 6599 
total;  
491 I ;  
628 
B/P 

[not given] 4.1 I F 
7.0 I M 
 4.1 B/P F 
8.4 B/P M  
 

[not given] 20.6I F  
18.3I M  
17.6B/P F 
19.5B/P M  
 

Taylor et al. 
20054 

United 
Kingdom 

Bangladeshi 
Indian 
Pakistani 

11-14 2482 
total; 
621 B 
223 I 
174 P 

[not given] 7 B F 
6 B M  
11I F 
8 I M 
6 P F 
3 P M 

[not given] 21B F 
25 B M 
27I F 
36 I M 
19P F 
16P M 

Viner et al. 
20064 

United 
Kingdom 

Bangladeshi 
Indian 
Pakistani 

11-14 2522 
total 
631 B 
227 I 
177 P 

14M/15M [not given] [not given] [not given] 

1. Overall prevalence of obesity and overweight is for all study participants, of all ethnicities including white 

2 Balakrishnan et al. 2008: reports overweight inclusive of obesity; other studies shown in this table report rates of overweight not inclusive of obesity 

3: Bangladeshi and Pakistani immigrants were grouped together in these study data 

4: Taylor et al. and Viner et al. were both reporting on the same study data 

 

E. Discussion 

 

1. Inconsistent measures and references in the assessment of childhood obesity 

 

The main difficulty in effectively assessing the available literature on the topic of childhood 

obesity in South Asian populations, aside from the sparse literature available, is the absence 

of accurate, universally accepted and used measures and standards through which childhood 

obesity can be confidently assessed.  As outlined in the previous chapter, there are a number 

of potential methods of measurement of childhood overweight and obesity, and there are yet 

more reference standards available for the assessment of those measures. 
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correlate with high SES and obesity in native South Asian populations, and also inquiry into 

the factors that create increased risk in South Asian immigrants elsewhere in the world.  With 

respect to the latter two, a need for in-depth qualitative research can be seen.  Given that 

social, cultural and environmental contributing factors comprise the majority of overall 

obesity risk, qualitative research is necessary to accurately identify relevant correlations, and 

then make sense of them by putting them into social, economic and historical context so that 

effective preventative interventions can then be designed. 

 

F. Conclusion 

 

1. Summary 

 

This review was conducted in order to determine the current scope of available research on 

childhood obesity in South Asian populations and its association with socio-economic status.  

Childhood obesity is an escalating problem worldwide, one that increases the risk for both 

short and long term health problems.  It has been demonstrated that certain ethnicities, 

including South Asians, have a higher incidence of obesity than people of European descent 

in western countries.  Further, South Asians have been found to have higher percentages of 

body fat at lower body mass indices, as is discussed elsewhere in this thesis.  With this in 

mind, a systematic review of all literature exploring the current links between 

obesity/overweight and SES and migration in South Asian populations was designed and 

execute. 

 

After performing search strategies and applying pre-designed inclusion criteria, twenty one 

studies were identified for review: eleven identifying associations between SES and 
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CHAPTER 3:  METHODS 

 

A. Study Design and Population of Interest 

 

This study was observational and cross-sectional, and utilized a biocultural, mixed-methods 

approach, focusing on the health and obesity rate of Bangladeshi-British and white British 

female school children in their final two years of primary school. The study region within the 

northeast of England was identified after searching census and council records, followed by 

an extensive literature search in order to determine what was already known about the region 

and target population.  

 

The children targeted for this study were school girls in Years 5 and 6, and all were age 10 or 

11 at the time of data collection. The girls and their parents were recruited from schools in the 

city of Sunderland in Northeast England from the following groups: a) Bangladeshi migrants 

living in Northeast England, and b) white British girls living in the same area of Northeast 

England. In total, 20 Bangladeshi British and 20 white British girls were recruited for 

anthropometric measurements, and of those, 11 Bangladeshi British and 13 white British girls 

were recruited for other components of the study as described below. 

 

Socioeconomic status was controlled for through the choice of neighbourhoods and schools. 

Area-level socioeconomic information is reported elsewhere in this thesis. 
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cohorts. Ten girls from each group participated in these focus groups, for a total of 20 

completed questionnaires.    

 

School administrators, teachers, and lunchroom staff, as well as community and local 

government workers were invited to take part in semi-structured interviews throughout the 

project when appropriate (see APPENDIX D for interview topic guides). School 

administrators (the head teacher of one school, and assistant head teachers of the other two 

participating schools) were each interviewed once prior to the commencement of work within 

their particular school, and then again just before research at their school concluded in order 

to clarify any issues of interest that arose during the observation and data collection period. 

They were first asked about any particular features of the cohort, and then, through a series of 

open-ended questions, asked to identify any issues regarding health, food and nutrition that 

they felt existed within the school, especially related to the local Bangladeshi community. 

Community and local government workers (n=8) were interviewed primarily in the 

recruitment stage of the project, providing background to the overall project. Government 

workers interviewed included NHS public health liaisons and local council workers who were 

engaged with child and health outreach. Teachers and lunchroom staff (n=6) provided on-the-

spot interviews during or after observation periods as time and relevance arose. Interviews 

with lunchroom staff also involved tours of school kitchens.  

 

Notes were made by the researcher and research assistants during lunchtime observations and 

other interactions with participants. Interviews were recorded and subsequently transcribed 

wherever possible; however, some interviews were granted on the spot in situations where 

recording was difficult or impossible, and sometimes interviewees declined to be recorded. 

As a rule, one-on-one interviews by appointment (interviews with school administrators, and 
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with local government and community workers) were recorded after gaining verbal 

permission from the informant, with the exception of one community worker who declined to 

be recorded. On-the-spot interviews with teachers and lunchroom workers were not recorded 

due to the circumstances of the interviews; all interviews occurred standing up while 

informants were at work in noisy rooms. Since it was not practical to record these interviews, 

in these cases notes were taken during the interviews as much as possible, and then detailed 

notes were written immediately subsequent to the interview. 

 

Notes, transcriptions and questionnaire responses were input into NVivo 10 qualitative data 

analysis software (QSR International Pty Ltd. Version 10, 2012) or Microsoft Excel (2010). 

These were then coded thematically as themes emerged: in the categories of health beliefs, 

eating behaviours, policies and other structural influences, physical activity, cultural and 

neighbourhood influences, and economic factors. Long-form responses from the student 

questionnaires including reported favourite and least favourite foods, were coded for theme 

and content, and then developed into sociograms, which are graphical representations of 

linked ideas or relationships, to display the types of responses given by participants. 

Responses that occurred frequently appear in larger text, closer to the central concept, while 

responses that occurred less frequently are further away from the centre of the sociogram. 

 

D. Dietary Observation and Analysis 

 

1. Lunch box survey 

 

Participants were observed over four lunchtimes (typically in the course of one calendar 

school week).  Eleven Bangladeshi-British girls and twelve white British girls consented to 
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snacks rather than full meals, consisting of one or two items either simply prepared or pre-

packaged, with or without a drink. 

 

E. Anthropometric Measurements 

 

Anthropometric measurements were taken by myself and one of three trained assistants 

working as a team. Participants (20 Bangladeshi-British and 20 white British) were measured 

at school in the late morning, in the hour before lunch.  Height was measured using a portable 

Leicester Height Measure. Participants were asked to remove their shoes and stand on the 

measure in stocking feet, with back straight and head aligned to the Frankfurt plane (Gordon 

et al. 1988). Heights were recorded to the nearest 0.1 cm.  Weight was measured using a 

digital, self-calibrating Tanita scale. Participants were asked to remove shoes, jumpers and 

any other bulky clothing prior to stepping on the scale. Measurements were all taken at 

approximately the same time of day (late morning) in order to minimise the impact of the 

diurnal variation of weight in this study. Weight was measured to the 0.1 kilogram. 

 

Waist circumference was measured using a Seca standard, non-tearing, measuring tape, using 

current best practice as outlined by the World Health Organisation (WHO 2008).  

Measurement was taken at the midway point between the lowest rib and the iliac crest bones, 

or where these points could not be easily identified, at the level of the belly button. 

Participants were asked to remove their jumpers or any other bulky clothing, but 

measurements were taken over top of lightweight, school uniform tops. The tape was passed 

around the waist, held horizontal to the floor all the way around and was snugly placed 

without being constricting. Measurements were taken twice. In the case of variance between 

the two measurements, the difference between the two measures was taken if the difference 
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was < 1 cm. If the difference exceeded 1 cm, then the measurements were taken again by the 

second member of the research team present. Waist circumference values were recorded to 

the nearest 0.1 cm. In the case of the data collected during the workshop day, the children 

themselves were instructed in proper protocol for measurement as outlined above, and they 

then measured each other in pairs under the direct guidance of a trained research assistant. In 

the case of variance between the two measures exceeding 1 cm, the supervising research 

assistant took the second set of measurements.  

 

F. Health Markers 

 

One-time saliva samples were taken from all willing participants in order to assess levels of 

C-reactive protein (CRP), a marker of inflammation (Ouellet-Morin et al. 2011; Out et al. 

2012).  Participants were each given a polypropylene vial, and were also given the option of 

taking a short piece of straw to aid the transfer of saliva into the vial. Participants were 

instructed in the passive drool method, letting saliva pool underneath their tongues, then 

transferring the saliva into the vial, and repeating this process as many times as they felt they 

were able (typically 2-3 times) in order to maximize the sample given. Labelled samples were 

immediately stored in a cool box filled with ice packs, and transferred to a laboratory freezer 

in the Durham Endocrinology & Ecology Laboratory at the university within four hours of 

collection. All samples were collected in the hour prior to school lunch, thereby ensuring that 

subjects had fasted for at least an hour prior to sample collection.  In total, 13 Bangladeshi-

British girls and 14 white British girls attempted to provide saliva samples throughout various 

phases of the project, although one Bangladeshi-British participant failed to provide a 

sufficient quantity for analysis and was therefore excluded, leaving a total of 26 samples (12 

Bangladeshi-British and 14 white British) for analysis.  
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stored in a locked file separate from coded data taken during research.  All electronic data 

was stored on a password protected laptop.  

 
  



101 
 

CHAPTER 4:  QUANTITIVE RESULTS: BIOMARKER MEASUREMENTS IN 
BANGLADESHI -BRITISH AND WHITE BRITISH GIRLS  
 

A. Features of the study populations 

 

A total of 40 girls, 20 Bangladeshi-British and 20 white British, consented to provide 

anthropometric measurements for this study. Of those 40, 11 Bangladeshi British and 13 

white British participants and their parents provided the demographic information presented 

in this chapter, as well as participating in dietary and qualitative aspects of the study, the 

results of which are reported in Chapter 5.  Twenty-six total participants, 12 Bangladeshi-

British and 14 white British, provided saliva samples. 8 Bangladeshi-British and 10 white 

British subjects participated in every aspect of the study.    Descriptive statistics for this 

sample are provided in Table 10. 

 

The majority of the Sunderland Bangladeshi community originates from the same village in 

Sylhet, Bangladesh, and indeed this is true of the study population as well: all participating 

girls who provided family information had at least one parent who hailed from that particular 

village in Sylhet, and a number of participating families had extended families living in 

Sunderland.  All Bangladeshi-British participants who provided demographic information 

lived with both of their parents. Mothers of all participating families identified themselves as 

homemakers or stay-at-home mothers. Nearly all fathers were employed outside the home, 

and the majority worked in the food service industry.  

 

The family structures of white British participants were much more diverse than those of their 

Bangladeshi British counterparts. Two-thirds of participating households had one working 

parent, with half of those being single-parent households, and the other half with one stay-at-
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Table 10. Demographic features of study population 

*GSCE or equivalent qualification 

 

 

B. Recruitment Difficulties 

 

Uptake of the project was slow, and yielded fewer participants than anticipated. In the case of 

one school, multiple rounds of recruitment plus an additional direct appeal to parents from 

the head teacher were sometimes necessary in order to recruit a minimum number of 

  Bangladeshi- 
British  

White 
British  

Cohort    
 Total 20 20 
 Total with complete demographic data 10 12 

Household    
 Two parent 10 7 
 One parent 0 5 

Income    
 Two income 0 3 
 Single income (two parent) 9 4 
 Single income (one parent) 0 4 
 No income 1 1 

Parents with GCSE* 
or higher education   

   

 Two 4 7 
 One 4 5 
 None 2 0 

Median 
Anthropometric 

Measures of Cohort 

   

 Age 
Age range 

11.20 
10.07-11.84 

 10.89 
10.08-11.73 

 Height (m) 
Height range 

1.45 
1.25-1.56 

1.43 
1.28-1.56 

 Weight (kg) 
Weight range 

37.4 
28.5-60.3 

40.2 
26.5-60.7 

 BMI  
BMI range 

18.31 
16.29-26.38 

19.27 
13.73-27.53 

 BMI-for-Age percentage 
BMI-for-Age range 

64.50 
32.20-99.10 

79.75 
1.80-99.40 

 Waist circumference (cm) 
Waist circumference range 

68.9 
56.0-86.5 

69.25 
52.00-88.70 

 Waist-to-Height ratio  
Waist-to-Height ratio range 

0.48 
0.40-0.57 

0.48 
0.37-0.60 
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participants sufficient for research activities. Additional avenues of recruitment were 

explored including through the local Bangladeshi community centre. It was determined, 

however, that since the centre and other local services existed within the same 

neighbourhoods where the schools were located, recruitment efforts there would be 

duplicative of what was being done in schools already. 

 

At one point, considerations were made as to whether it would be prudent to expand the field 

of research to include other Bangladeshi communities in nearby cities in order to fulfil the 

sample size requirements for quantitative analysis. However, due to the specific and 

somewhat unique nature of the Sunderland community, it was decided to keep the project 

focused on this community and work with them as intensively as possible in order to build up 

a more complete picture of the relevant issues within this small community. A posthoc 

analysis (ANOVA, fixed, omnibus) of the actual sample size of 40 participants (20 in each 

group) revealed an achieved power of .635.  The in-depth qualitative findings will be 

presented in Chapter 5. 

 

C. Measures of Overweight 

  

1.  Body Mass Index 

 

BMI for age percentiles and associated z-scores were calculated using the WHO 2007 tables 

(Figure 3) for children and adolescents (de Onis et al. 2007). Seventy percent (n=14) of 

Bangladeshi-British girls had a BMI within the normal range.  The remaining 30% (n=6) had 

BMI z-scores at or above 1, which is the cut-off for risk of overweight or obesity. Of that 

30%, 2 subjects (10% of the total cohort) were more than two standard deviations above the 
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mean, which is considered the cut-off for risk of obesity. In contrast, 50% (n=10) of white 

British girls fell within the normal weight category, with 45% (n=9) overweight or obese, and 

the remaining 5% (1 subject) measuring as underweight by BMI (Figure 3).  There was no 

significant difference in BMI between groups (U = 182.5; p = 0.640; Monte Carlo p = 0.331). 

Additionally, BMI does not appear to either increase or decrease with age in either cohort. 

 

 

Figure 3. Distribution of groups according to 2007 WHO growth standard 

 

2.  Waist Circumference 

  

Of the 40 participants measured, all but two Bangladeshi-British participants (n=18, or 90%) 

and all but three white British participants (n=17, or 85%) had a waist circumference (WC) at 

or above the 75th percentile for age, which is considered to be the cut-off for being at risk for 

metabolic disease at age ten and above (Hirschler et al 2007; Kuriyan et al 2012). The 

International Diabetes Federation (IDF) has designated a cut-off of WC at or above the 90th 
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percentile for age as the first diagnostic criterion for metabolic syndrome: 14 (70%) 

Bangladeshi British participants and 13 (65%) white British participants met this definition. 

 

 

Figure 4. Comparison of Bangladeshi-British and white British waist circumference 

percentiles using the UK reference standard for children 

 

The IDF also recommends using ethnicity-specific centile charts where available for the 

evaluation of waist circumference. While the UK charts (Figure 4) include measurements 

from all ethnic groups present in the UK, these charts did not include sufficiently 

representative samples of non-white British minorities (McCarthy et al. 2001). No 

comprehensive Bangladeshi centile charts existed at the time of analysis, so measurements of 

the Bangladeshi-British cohort were also compared against centile charts developed in urban 

south India.  Using this set of measures, a total of eleven participants (55%), were at or above 

the 75th percentile, and seven of those (35%) at or above the 90th percentile.  
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Figure 5. Comparison of WC percentiles between groups using both UK and Indian 

reference standards for evaluation of Bangladeshi-British cohort  

 

Waist circumference percentiles captured a much larger group at risk for obesity than BMI 

within both cohorts, although all participants with a BMI z-score > 1 (the risk category for 

overweight or obesity) were contained within the groups with WC at or above the 75th 

percentile. Using the UK reference standard, there is no significant difference between the 

two groups (U=193.0; p=0.862; Monte Carlo p= 0. 422). However, if the Bangladeshi-British 

cohort is evaluated using the Indian reference in the interest of ethnic specificity (while still 

using the UK reference for the white British cohort) (Figure 5), the Bangladeshi-British 

cohort appears to be at much lower risk for overweight. This leads to a significant difference 

in obesity risk as assessed by waist circumference between the two groups (U= 97.5; 

p=0.005; Monte Carlo p=0.002), with the Bangladeshi-British cohort at much lower risk.  

The apparent variation in risk category as assessed by BMI and WC will be discussed in 

depth in Chapter 6. 
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cohort, there was a moderate, positive, monotonic correlation found between CRP and BMI 

(rs= 0.580, n=13, p= 0.019). Additionally, there was a strong significant positive correlation 

found between CRP and WHtR (r= 0.670, n=13, p= 0.006) in the white British cohort. No 

significant correlation was found between WC and CRP in either cohort. 
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CHAPTER 5. QUALITATIVE RESULTS: FOOD, BEHAVIOUR, AND THE 
SCHOOL LUNCHROOM  
 

A. Food Diaries 

 

A total of twenty-one participants (eleven from Bangladeshi-British participants, ten from 

white British participants) completed photo diaries and returned them for analysis. All food 

diaries were recorded on school days, and therefore reflect the types of meals consumed on 

those days.  Food diaries were coded by meal type (large meal, small meal, or tertiary meal 

events), and foods consumed were also coded by type. These types included: proteins, starchy 

carbohydrates, fruits, vegetables, dairy, junk or fast food, sweets/desserts, and sugar-

sweetened drinks. Food items were determined to be in the junk/fast food category if they 

were breaded and/or deep-fried, or if they came from a fast food or takeaway outlet. Items in 

this category included: crisps, chips, fish fingers, chicken nuggets, pizza, and samosas. 

 

In comparing the food diaries of the Bangladeshi-British and white British cohorts, the most 

striking difference was that of the daily meal schedule, as can be seen in Table 11. Some, but 

not all, Bangladeshi-British girls consumed a light breakfast, then lunch at school. This was 

followed by a large, home cooked meal immediately after school (around 4pm). A light snack 

and a separate dessert are frequently consumed during the evening, and then all participants 

consumed a late supper (see Figures 6-11). In contrast, white British participants consumed 

breakfast, lunch, a snack, supper (colloquially referred to as tea by participants) and dessert. 

Some participants would eat supper shortly after arriving home from school, and then a snack 

later in the evening (Figures 12-17).     
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Figure 6. Photograph of breakfast from a 24-hour food diary depicting typical meal 
structure of Bangladeshi-British participants. Photo contains: cereal with milk, orange 
juice 
 
 

 
 
Figure 7. Photograph of lunch from a 24-hour food diary depicting typical meal 
structure of Bangladeshi-British participants. Photograph contains: jacket potato with 
sweet corn 
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Figure 8. Photograph of tea from a 24-hour food diary depicting typical meal structure 
of Bangladeshi-British participants. Photograph contains chicken nuggets, chips, baked 
beans 
 
 

 
 
Figure 9. Photograph of dessert from a 24-hour food diary depicting typical meal 
structure of Bangladeshi-British participants. Photograph contains: sweetened yoghurt. 
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Figure 10. Photograph of late supper from a 24-hour food diary depicting typical meal 
structure of Bangladeshi-British participants.  Photograph contains: small serving of 
vegetable curry and white rice. 
 
 

 
Figure 11. Photograph of snack from a 24-hour food diary depicting typical meal 
structure of Bangladeshi-British participants. Photograph contains: crisps. 
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Figure 12. Photograph of breakfast from a 24-hour food diary depicting typical meal 
structure of white British participants. Photograph contains: wholemeal toast with 
butter and jam. 
 

 
 
 

 

 

 

 

 

 

 
 
 
 

Figure 13. Photograph of lunch from a 24-hour food diary depicting typical meal 
structure of white British participants. Photograph contains: chicken with roast 
potatoes and gravy, baguette slice, chocolate cake. 
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Figure 14. Photograph of tea from a 24-hour food diary depicting typical meal structure 
of white British participants. Photograph contains: pasta with tomato sauce and cheese. 
 
 

 
 
Figure 15. Photograph of dessert from a 24-hour food diary depicting typical meal 
structure of white British participants. Photograph contains: liquorice whips and lolly.  
 


























































































































































































































