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ABSTRACT 

Background: Studies estimating the current prevalence rates and future demographics of being 

overweight or obese and non-communicable diseases initially demonstrated Western countries 

had the highest rates of obesity. Now, obesity is more prevalent in urban populations of Africa, 

Central and South America, Asia, and Caribbean and Pacific Islands. 

Objective: Determine if any differences exist with the NCD rates in urbanized versus rural 

populations in developing countries. Specifically, any differences pertaining to being overweight 

or obese or BMI levels; hypertension rates or blood pressure levels; hypercholesterolemia rates 

or cholesterol levels; and diabetes rates or blood glucose levels were studied.  

Methods: Using PubMed, a thorough review of the literature was conducted using various 

search terms related to the research topic. The database was systemically searched from 1995 

up to December 2016. 

Results: The effect size using Cohen’s d was utilized to measure the size of associations or 

differences between the urban and rural populations. Nine studies compared BMI values based 

on gender and reported the means with standard deviations. In the total male population 

(N=17402), there was a Cohen’s d=0.64, p < 0.001, CI.95 (0.45, 0.83). In the total female 

population (N=18126), there was a Cohen’s d=0.56, p < 0.001, CI.95 (0.31, 0.81). Overall, there 

was Cohen’s d=0.60, p < 0.001, CI.95 (0.46, 0.74). Five studies compared mean systolic and 

diastolic blood pressures. In the total male population (N=16155), there was a Cohen’s d=0.17, 

p = 0.001, CI.95 (0.02, 0.32) for systolic pressures and a Cohen’s d=0.32, p < 0.001, CI.95 (-0.08, 

0.71) for diastolic pressures. In the total female population (N=16852), there was a Cohen’s 

d=0.22, p = 0.005, CI.95 (0.09, 0.35) for systolic pressures and a Cohen’s d=0.38, p < 0.001, CI.95 

(-0.10, 0.86) for diastolic pressures. Overall, there was Cohen’s d=0.20, p < 0.001, CI.95 (0.13, 

0.28) for systolic pressures and Cohen’s d=0.36, p < 0.001, CI.95 (0.17, 0.55) for diastolic 

pressures. Eight studies compared total cholesterol levels. In the total male population 

(N=4961), there was a Cohen’s d=0.64, p < 0.001, CI.95 (0.38, 0.90). In the total female 

population (N=5581), there was a Cohen’s d=0.55, p < 0.001, CI.95 (0.29, 0.81). Overall, there 

was Cohen’s d=0.59, p < 0.001, CI.95 (0.42, 0.77). Four studies compared blood glucose levels. 

In the total male population (N=1687), there was a Cohen’s d=-0.03, p < 0.001, CI.95 (-0.55, 



0.49). In the total female population (N=2100), there was a Cohen’s d=-0.09, p < 0.001, CI.95 (-

0.56, 0.38). Overall, there was Cohen’s d=-0.07, p < 0.001, CI.95 (-0.36, 0.22).  

Conclusion: Cross-sectional and observational studies comparing BMI values, blood pressure 

levels, cholesterol levels, and blood glucose levels have addressed if living in urban versus rural 

areas increases the prevalence of NCDs related to these variables. Urban populations and living 

a sedentary lifestyle does increase the likelihood of being overweight or obese, hypertension, 

hypercholesterolemia, and diabetes.   
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HISTORY 

Throughout the world, the prevalence of non-communicable diseases is increasing at an 

alarming rate. It is estimated that 1.1 billion adults globally are overweight, and 312 million of 

them are obese. 1 Being overweight and obese has contributed to an increase in cases of 

diabetes and hypertension, which have predisposed individuals to other chronic diseases such 

as cardiovascular disease. Obesity rates have tripled in the past couple of decades in developing 

countries due to lack of physical activity and overconsumption of cheap, energy-dense foods. 1 

Low-energy dense foods provide fewer calories; therefore, more can be eaten without 

consuming excess calories. High-energy dense foods have a high concentration of calories per 

gram of food. 2 This review examines the research on the global trends, which have resulted in 

an increase in non-communicable disease rates and the efforts that are already being taken to 

halt the increase in non-communicable disease rates. 

 

The shifts in diet, activity patterns and body composition are occurring more rapidly than they 

did in Western countries. Modernization of the economy has been occurring in much of Asia, 

the Middle East, Latin America, northern Africa and many areas in sub-Saharan African in a 

short time frame of 10-20 years. In many Western societies, these changes occurred over many 

decades to a century or more. 3 For instance, in the 1970s: many developing countries had food 

supply concerns; most households had no television; walking and biking was the main form of 

transportation; food trade was at a minimum; consumption of processed food was low; and 

most rural and urban occupations consisted of heavy labor. 3  In the present day: laborers use 

machines like small gas-powered tractors; industrial technology has grown; sugary drinks and 

processed foods are more readily accessible; televisions, computers and cell phones are 

commonplace; and mass transit has replaced walking and biking. 3 Even the poorest nations had 

access to a high fat diet (diet obtaining 20% of energy from fat) by 1990. An increase in the 

consumption of vegetable fats in low and high-income nations and an increase in consumption 

of animal fats in poor countries caused an increase in total fat consumption for both low and 

high-income countries. 3 However, there was a decrease in fat intake for moderate-income 

countries.3 
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The main studies have estimated current prevalence rates and future demographics of being 

overweight, obesity and non-communicable diseases. 4-7 Initially, Western countries were 

associated with the highest rates of obesity. Now, obesity is more prevalent in urban 

populations of Africa, Central and South America, Asia, and Caribbean and Pacific Islands. 8-11 In 

a 2011 study, the prevalence of obesity exceeded 40% in a population of middle-aged urban 

Indian women. 12 Another study looked at trends in obesity and compared any rate of change in 

BMI of adolescents and adults from 1989 to 1997 in China. 3 Not only did BMI increase, but the 

shape of the BMI distribution curve changed as well. When compared to the results from 1989, 

there were less underweight men and women and more overweight and obese adults in 1997. 

The proportion of overweight/obese men increased from 6.4% to 14.5% and in women from 

11.5% to 16.2%. In the past three decades, the age-standardized mean BMI increased by 0.4–

0.5 kg/m2 per year.3 

 

However, a bimodal distribution of under- and over-nutrition exists in low and middle-income 

nations due to the rapid urbanization and modernization. 9,13,14 Bangladesh is one of many 

countries facing the double burden of underweight and overweight malnutrition. While there 

has been a significant decline in chronic nutritional deficiencies among Bangladeshi women in a 

15 year period from 1996 to 1997, malnutrition continues to be an issue. Approximately 28% of 

rural women and 13.5% of urban women are considered underweight. 1 On the other hand, 

there has been an increase in the prevalence of being overweight from 11.4% to 28.9% in urban 

women and 1.7% to 12.1% in rural women. Among urban women in seven African countries 

(Burkina Faso, Ghana, Kenya, Malawi, Niger, Senegal and Tanzania), the prevalence of being 

overweight and obese increased by approximately 35% between 1992 and 2006.15,16  

 

The prevalence of overweight/obese mothers has increased steadily since 1980 to reach 40% 

and has now surpassed the prevalence of under-nutrition in Africa. 17 This change has occurred 

as a result of the rapid economic development and urbanization of sub-Saharan Africa along 

with unhealthy diets and decreased physical activity. Sub-Saharan Africa also has the highest 

prevalence of under-nutrition. As much as 50% of young children in East Africa have stunted 
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growth and maternal under-nutrition is over 10% in some regions. 18 Even with the high 

prevalence of under-nutrition, the pediatric population has experienced a greater increase in 

being overweight compared to the adult population; the younger generations have been 

documented to have higher BMIs at earlier ages than ever before. 19-21 In China, the prevalence 

of underweight individuals has been rapidly declining, but there has been an increase in the 

proportion of overweight individuals over the past 30-40 years due to the introduction of 

westernized diets and sedentary lifestyles. 19,22-27  Nevertheless, there still exists the double 

burden of under- and over-nutrition, which are affected by age, gender, urban versus rural 

environment and socioeconomic status. 24,28,29  

 

A growing number of lower-income countries are facing a double burden of malnutrition. 

Under-nutrition coexists with over-nutrition and the non-communicable diseases that are 

associated with it. While there are well documented and evidence based benefits of 

maintaining a healthy weight, high physical activity and balanced diet, being overweight/obese 

is the fifth leading cause of global mortality and linked to multiple non-communicable diseases. 

30 Children who are overweight/obese have more issues due to an increased risk of obesity in 

adulthood, physical and psychosocial morbidity, and premature mortality in adulthood. Being 

overweight/obese in childhood is also associated with impaired social and economic 

productivity in adulthood. 31 It is no wonder that the increasing prevalence of non-

communicable diseases is concerning in the developing world. 15 The exact effects of nutrition 

and diet on the body will be the next topic to be discussed.  

 

 

 

 

 

 

 

  



4 
 

EFFECTS OF NUTRITION ON HEALTH 

A 2013 report by U.S. Burden of Disease collaborators discovered that out of 17 risk factors, the 

largest risk factor for related deaths and disability-adjusted life-years (DALYs) is composition of 

diet. (Years of Life Lost and Years Lived with Disability are combined into DALYs). It contributed 

to 26% of deaths and 14% of DALYs, which is more than the deaths and DALYs tobacco is 

associated with. Diets low in fruits, low in nuts and seeds, high in sodium, high in processed 

meats, low in vegetables, and high in trans fats were noted to be detrimental to health. Other 

risk factors included tobacco, high blood pressure, high BMI and physical inactivity.32 

 

Another study demonstrated that consumption of excess sugar directly promotes the 

development of cardiovascular disease and type 2 diabetes. Mechanisms through which these 

chronic diseases occur involves unregulated hepatic uptake and metabolism of fructose-

containing sugars, sucrose and high fructose corn syrup. This in turn causes decreased insulin 

sensitivity and increased uric acid levels, fatty liver disease and dyslipidemia. Consumption of 

excess sugar may also promote the development of cardiovascular disease and type 2 diabetes 

indirectly by causing increased body weight and fat gain. It is also possible that fructose 

consumption causes increased energy intake and reduced energy expenditure due to its failure 

to stimulate leptin production.33 

 

Also contributing to a high BMI and greater prevalence of both excess weight and obesity are 

the consumption of ultra-processed foods. One researcher discovered that Brazilian 

adolescents who consumed 56% of their total energy intake from ultra-processed foods had a 

mean BMI 0.94 kg/m2 higher than those who consumed 6.0%. The adjusted odds ratio of being 

obese was 1.98 in those consuming the most ultra-processed foods. Even after adjusting for the 

amount of fruits, vegetables and beans that the adolescents consume did not affect the risk 

estimate. 34 While ultra-processed foods provide the convenience of being consumed anywhere 

and are typically ready-to-consume dishes that can replace home-cooked meals, the processing 

techniques and additives make these foods extremely hyper-palatable. As a result, individuals 
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tend to “mindlessly eat”. However, these foods could cause damage to the body response 

systems in place that control satiety and appetite. 35,36  

 

One particular type of ultra-processed food is sugar-sweetened beverages that lead to weight 

gain. 37 The consumption of soft drinks and energy-dense fast foods has been positively 

associated with overweight and obese adolescents. 38 In a group of Mexican adolescents, 

subject’s BMI increased an average of 0.33 for each additional sweetened beverage consumed 

daily. Those who drank more than three daily servings of the beverages were 2.1 times more 

likely to have excess body fat than the subjects who drank less than one serving. 39 

Furthermore, it has been shown that for each additional daily sweetened beverage serving 

consumed, individuals experienced an average increase of 0.49 mmol/l in triglyceride and a 

decrease of 0.31 mmol/l in HDL cholesterol. Those who drank more than two servings of the 

beverages each day were at twice the risk of developing metabolic syndrome than those who 

did not consume the sweetened drinks. 40 In fact, higher sweetened beverage consumption 

increased the risk of developing all of the components of metabolic syndrome. 40 In another 

study, overweight/obese children were significantly more likely to have diastolic 

prehypertension, systolic prehypertension and the lowest quintile of HDL cholesterol. Being 

obese as a child is strongly associated with cardiovascular disease risk factors. 41  

 

Another possible relationship between the consumption of ultra-processed foods with obesity 

is the portion size. Portion sizes of many ultra-processed foods have increased dramatically in 

the past several decades. Some studies have even correlated the increases in obesity to 

increased total energy intake. 42-44 Ultra- processed foods have high glycemic loads due to the 

lack of water and the type of carbohydrates. 35,45 Similarly, high glycemic loads can cause 

increased insulin secretion, which might promote weight gain by directing nutrients away from 

oxidation in muscle and towards storage as fat. 46,47 In one study, subjects in an overfeeding 

trial with high glycemic foods had increased body weight, plasma proinsulin and insulin. 48 It is 

evident that ultra-processed foods are nutritionally unbalanced. 49,50 They contain poor quality 

fat and low contents of fiber, micronutrients, and phytochemicals.  
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Diet and nutrients play a role in the risk of cancers as well. Persons who consume diets high in 

vegetables and fruits were shown to have a decreased risk of oral and pharyngeal (OCP) 

cancers. While those consuming diets high in milk and dairy products, eggs, red meat, potatoes 

and desserts had an increase in OCP cancers. However, the risk was only significant for potatoes 

and desserts. In regards to micronutrients, vegetable protein, vegetable fat, polyunsaturated 

fatty acids, a-carotene, b-carotene, b-cryptoxanthin, lutein and zeazanthin, vitamin E, vitamin C 

and folate were inversely related with the incidence of OCP cancer. Animal protein, animal fat, 

saturated fatty acids, cholesterol, and retinol were directly related to the incidence of OCP 

cancer. These results were adjusted for BMI, tobacco smoking, alcohol drinking, etc. 

Combinations of low consumption of fruits and vegetables with a high consumption of meat 

and high tobacco and alcohol use resulted in a 10 to 20 fold excess risk of developing OCP 

cancer. 51 Consuming these nutrients in excess could lead to increased weight, which has also 

been shown to increase one’s susceptibility to thyroid cancer. Excess calorie intake was more 

frequent in patients with thyroid cancer than in controls. Increased protein and carbohydrate 

consumption was also associated with increased risk of thyroid cancer. 52 It is evident that a diet 

rich in fruits and vegetables and low in meat and animal products does contribute to a 

decreased incidence of certain types of cancer.  

 

Finally, mothers should be very mindful of their diet and the type of nutrition they are getting. 

For instance, children of overweight/obese mothers and children of normal weight mothers 

both had similar gestational age, birth weight, and Tanner stage. However, the offspring of 

overweight/obese mothers had a significantly higher BMI, percentage body fat, visceral fat with 

no difference in lean body mass compared to offspring of normal weight mothers. Moreover, 

children of overweight/obese mothers had lower insulin sensitivity and an adverse 

cardiovascular disease risk profile. This includes higher blood pressure, triglycerides to high-

density lipoprotein ratio, and hs-C-reactive protein. High BMI during pregnancy contributed to 

excess adiposity, insulin resistance, and cardiometabolic disease risk in the offspring. 53 Both an 

excess or a deficit in maternal nutrition will have lasting impacts on offspring development and 

susceptibility to metabolic disorders. Various epigenetic mechanisms might rationalize how diet 
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during early critical development stages affects one’s susceptibility to metabolic diseases later 

in life. As evidence, microRNAs regulate gene expression and contribute to tissue homeostasis 

and disease. Diet can actually alter microRNA expression. This means a mother’s nutritional 

status during pregnancy affects how susceptible offspring are to develop cardiometabolic risk 

factors due to the contributions of microRNAs. 54 Likewise, children who had a high birth weight 

were more likely to have a higher waist circumference, triceps skinfold thickness, fat mass and 

lean body mass compared to children born with a normal weight. The children born with the 

highest birth weight were more at risk for obesity and possibly chronic diseases in adulthood.55 

 

After reviewing these articles, it is apparent that the effects nutrition and diet have on an 

individual’s health are profound. With the increasing prevalence of being overweight and 

obesity related non-communicable diseases, it is more important than ever for future health 

education programs to prevent excess weight gain while targeting unhealthy eating habits.  The 

next part of the review will focus on reviewing programs and system changes geared towards 

halting this unsettling trend.  
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NUTRITION AND EXERCISE PROGRAMS AND POLICY CHANGES  

Some countries have started initiatives and implemented programs to combat the rise in non-

communicable diseases. And evidence is promising, demonstrating a decrease in non-

communicable disease risk factors. Examples of local programs have been studied in Iran and 

India. In Iran, a community-based program promoted healthy lifestyle behaviors. 56 Its purpose 

was to prevent cardiovascular disease through interventions that targeted healthy nutrition, 

increased physical activity, tobacco control and coping with stress. Both urban and rural areas 

were included in the intervention. Intervention activities encompassed public education 

through mass media, collaboration with community health and non-health related partners, 

professional education, marketing, organizational development, legislation and policy 

development, and research and evaluation. Results showed a significant decrease in the 

prevalence of abdominal obesity, hypertension, hypercholesterolemia, and 

hypertriglyceridemia compared to the control group in both males and females. The decline in 

being overweight and obese was only significant in females.56  

 

In India, another example targeting children utilized school-based health and nutrition 

education programs that measured the impact of education on the behavior and knowledge of 

urban children, parents and teachers in government run and private schools. Before the 

intervention, participants were given a knowledge and behavior assessment questionnaire that 

included the following themes: health, nutrition, diseases, physical activity and healthy cooking 

practices. Low knowledge and behavior scores were reported in 75-94% government and 48-

78% of private school children of all ages. After program completion, scores improved in all of 

the children regardless of the type of school they attended. 57 A lack of health education and 

knowledge about common non-communicable diseases is evident in populations with double 

burden diseases. In more than two thirds of students surveyed, familial risk factors of diabetes 

and hypertension and lifestyle-related risk factors were not known. 58 Additionally, many of 

students had poor knowledge about malaria prevention despite living in an endemic area. 58 

Many communities would benefit from a comprehensive health education for prevention of 

double burden diseases. 
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On a national level, other countries have developed a national physical activity plan that could 

be utilized as a reference in countries lacking a plan. For instance, Kuwait has ten-step template 

for a national plan that is adaptable to other countries. 59 Programs that were proven to be 

effective in preventing and controlling obesity in western countries could also be implemented 

in developing countries. For instance, in an observational study of 20 childcare centers in the 

U.S., it was reported that equipment like hula-hoops, balls and jump ropes, areas to run in and 

structures to play on promoted moderate to vigorous physical activity over sedentary behavior. 
60 Another U.S. study enrolled overweight children in a 12-week intervention program to 

decrease sedentary behaviors and increase physical activity. Both children and caregivers were 

to meet weekly for two hour group sessions to set goals for exercise, diet and behavior change. 

Children with parents who were the least involved were eight times less likely to lose weight 

than children whose parents were involved. 61  

 

Education interventions could be utilized to prevent obesity and other non-communicable 

diseases. Education creates awareness and highlights the importance and benefits from 

investing in obesity prevention; prevention of obesity does lead to higher work productivity 

later in life. 62 Individuals have also indicated that they would like to make better nutritional 

choices. They expressed an interest in reading food labels correctly. 63 Education through 

nutrition and exercise programs are proven methods to decrease the prevalence of non-

communicable diseases.  

 

Regulating the food industry is another means to combat the rise observed in the number of 

individuals with non-communicable diseases. One good example of this is the regulation of salt 

in processed foods. A link between increased salt intake and cardiovascular disease has been 

demonstrated. 64 Research conducted in five different countries demonstrated that salt 

regulation is cost-effective or even cost saving, meaning that costs of treatment avoided 

outweigh costs of intervention. 65-69 However, it is not an easy task to improve policies in the 

food industry. Global nutrition is increasingly in the hands of a few large multinational food 

companies. 70 The companies are able to spend on lobbying the public and political leaders to 
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argue against effective interventions, such as taxes and regulation. They also distract attention 

toward interventions that center on the individual and his/her responsibility to change behavior 

and achieve a balanced lifestyle. Even with the evidence that regulation of salt in processed 

foods is cost-effective, there is resistance to its implementation on a global scale. 71 Some 

countries have been successful in resisting industry pressures. Finland and Sweden have a low 

consumption of soft drinks due to national policies that limit the exposure to unhealthy foods 

and drinks. 72 It is possible for policies to be effective in reversing the trends of the obesity 

epidemic as well as the increase in non-communicable disease rates.  

 

More countries need to incorporate a plan and involve different government sectors to combat 

non-communicable diseases and the obesity epidemic. While it will not be an easy task, 

analyzing research from past studies will be beneficial in determining what will be the best plan 

of action. With over 1 billion overweight/obese people in the world and the non-communicable 

diseases associated with being overweight/obese, it is more important than ever to combat this 

health crisis.  
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INTRODUCTION 

Throughout the world, the prevalence of non-communicable diseases (NCD) are increasing at 

an alarming rate. It is estimated that 1.1 billion adults globally are overweight, and 312 million 

of them are obese.1 Being overweight and obese has contributed to an increase in cases of 

diabetes and hypertension, which have predisposed individuals to other chronic diseases such 

as cardiovascular disease. Obesity rates have tripled in the past couple of decades in developing 

countries due to lack of physical activity and overconsumption of cheap, energy-dense foods.1 

Low-energy dense foods provide fewer calories; therefore, more can be eaten without 

consuming excess calories. High-energy dense foods have a high concentration of calories per 

gram of food.2  

 

The shifts in diet, activity patterns and body composition are occurring more rapidly than they 

did in Western countries. Modernization of the economy has been occurring in much of Asia, 

the Middle East, Latin America, northern Africa and many areas in sub-Saharan African in a 

short time frame of 10-20 years. In many Western societies, these changes occurred over many 

decades to a century or more.3 For instance, in the 1970s: many developing countries had food 

supply concerns; most households had no television; walking and biking was the main form of 

transportation; food trade was at a minimum; consumption of processed food was low; and 

most rural and urban occupations consisted of heavy labor.3 In the present day: laborers use 

machines like small gas-powered tractors; industrial technology has grown; sugary drinks and 

processed foods are more readily accessible; televisions, computers and cell phones are 

commonplace; and mass transit has replaced walking and biking.3 Even the poorest nations had 

access to a high fat diet (diet obtaining 20% of energy from fat) by 1990. An increase in the 

consumption of vegetable fats in low and high-income nations and an increase in consumption 

of animal fats in poor countries caused an increase in total fat consumption for both low and 

high-income countries.3 However, there was a decrease in fat intake for moderate-income 

countries.3  
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The main studies have estimated current prevalence rates and future demographics of being 

overweight or obese and non-communicable diseases.4-7 Initially, Western countries were 

associated with the highest rates of obesity. Now, obesity is more prevalent in urban 

populations of Africa, Central and South America, Asia, and Caribbean and Pacific Islands.8-11 In 

the next two decades, developing countries will impact worldwide cardiovascular mortality at 

unprecedented proportions as predicted by the World Health Organization (WHO). NCDs 

account for 35% of all deaths in low- and middle-income countries. In one study, the prevalence 

of obesity exceeded 40% in a population of middle-aged urban Indian women.12 Another study 

looked at trends in obesity and compared any rate of change in BMI of adolescents and adults 

from 1989 to 1997 in China.3 Not only did BMI increase, but the shape of the BMI distribution 

curve changed as well. When compared to the results from 1989, there were less underweight 

men and women and more overweight and obese adults in 1997. The proportion of 

overweight/obese men increased from 6.4% to 14.5% and in women from 11.5% to 16.2%. In 

the past three decades, the age-standardized mean BMI increased by 0.4–0.5 kg/m2 per year.3 

Being overweight/obese is the fifth leading cause of global mortality and linked to multiple non-

communicable diseases. 

 

In light of these findings, this review was started to determine if any differences exist with the 

NCD rates in urbanized versus rural populations in developing countries. Articles comparing 

these two populations were systematically reviewed. Specifically, any differences pertaining to 

being overweight or obese or BMI levels; hypertension rates or blood pressure levels; 

hypercholesterolemia rates or cholesterol levels; and diabetes rates or blood glucose levels 

were studied.  
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MATERIALS AND METHODS 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

were utilized to complete the systematic review.  The flow diagram was used. At each step of 

the diagram, the articles included or excluded from the study as well as the reasons why were 

recorded.  

 

Methodological Approach 

Using PubMed, a thorough review of the literature was conducted using various search terms 

related to the research topic. The database was systemically searched from 1995 up to 

December 2016. From these search terms, articles that pertained to differences in NCD rates 

and what factors may have influenced them were used in this systematic review. A variety of 

combinations were used including using the Mesh function for some of the search terms. The 

following are the search terms that were used:  

1. (("Developing Countries"[Mesh]) AND "Diet"[Mesh]) AND "Hypertension"[Mesh] – 22 articles 

2. (("Developing Countries"[Mesh]) AND "Hypertension"[Mesh]) AND diet – 35 articles 

3. (("Developing Countries"[Mesh]) AND cardiovascular) AND diet – 89 articles 

4. ((cardiovascular) AND urbanization) AND developing countries – 67 articles  

5. (("Diet"[Mesh]) AND "Urbanization"[Mesh]) AND "Hypertension"[Mesh] – 8 articles 

6. ((diet) AND urbanization) AND hypertension – 45 articles 

7. ((cardiovascular) AND "Urbanization"[Mesh]) AND "Diet"[Mesh] – 14 articles 

8. ((diet) AND cardiovascular) AND developing countries – 252 articles 

9. (("Diet"[Mesh]) AND "Developing Countries"[Mesh]) AND cardiovascular – 46 articles 

10. ((intervention) AND "Hypertension"[Mesh]) AND "Developing Countries"[Mesh] – 21 articles 

11. ((("Diet"[Mesh]) AND urbanization) AND "Obesity"[Mesh]) AND "Developing 

Countries"[Mesh] – 11 articles 

12. (("Developing Countries"[Mesh]) AND "Obesity"[Mesh]) AND noncommunicable diseases – 

19 articles 

13. (("Diet"[Mesh]) AND "Developing Countries"[Mesh]) AND noncommunicable diseases – 13 

articles 
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14. (("Smoking"[Mesh]) AND cardiovascular) AND "Developing Countries"[Mesh] – 64 articles 

15. (("Diet"[Mesh]) AND "Smoking"[Mesh]) AND "Developing Countries"[Mesh] – 30 articles 

16. (("Hypertension"[Mesh]) AND "Smoking"[Mesh]) AND "Developing Countries"[Mesh] – 32 

articles 

17. (("Rural Population"[Mesh]) AND "Urban Population"[Mesh]) AND cardiovascular – 441 

articles 

18. (("Rural Population"[Mesh]) AND "Urban Population"[Mesh]) AND cardiovascular 

developing countries – 26 articles  

19. (("Rural Population"[Mesh]) AND "Urban Population"[Mesh]) AND non communicable 

diseases – 67 articles 

20.  rural population urban population developing countries diabetes – 87 articles 

21. ((("Rural Population"[Mesh]) AND "Urban Population"[Mesh]) AND "Obesity"[Mesh]) AND 

developing countries – 22 articles 

22. ((("Obesity"[Mesh]) AND "Hypertension"[Mesh]) AND "Developing Countries"[Mesh]) AND 

rural population – 12 articles 

23. (("Dyslipidemias"[Mesh]) AND "Urban Population"[Mesh]) AND "Rural Population"[Mesh] – 

78 articles 

24. ((("Rural Population"[Mesh]) AND "Urban Population"[Mesh]) AND "Developing 

Countries"[Mesh]) AND obesity – 17 articles 

 The searches yielded 1518 articles, which 40 of those were determined to be relevant to the 

research question and were assessed for full eligibility.  

 

The reasons why the majority of articles were excluded were based on the inclusion and 

exclusion criteria that were placed. 

Inclusion criteria:  

• Articles published after 1990 (only two articles are from before 2000; the rest are from 

after 2000) 

• Urban versus rural groups were compared 
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• Groups were compared using either obesity rates, lipid levels, BMI, fasting glucose, 

blood pressure, and prevalence of hypertension, diabetes or other cardiovascular 

diseases. 

• The studies had to be conducted in a developing country with a developing economy 

according to the International Monetary Fund or a newly industrialized country.  

• Articles had to be published in the English language 

By adhering to the inclusion criteria guidelines, the 40 articles were analyzed in depth to 

determine if they could be used in the review. Of those 9 of the articles were excluded. The 

reasons these were not used in the review were only one gender was studied, they focused 

more on nutritional epidemiology, measured mortality or did not report results in the form of 

prevalence or the mean of a population. 

 

Data Collection and Analysis 

Data extraction 

Data from the 31 articles were extracted and collected onto a collection form. The data was 

organized in a way, which results pertaining to hypertension, BMI, dyslipidemia, and 

hyperglycemia could easily be identified. These results from each individual study were 

analyzed. Then, the results were analyzed as a whole to determine if any trends or significant 

differences occurred among the groups compared.  

 

Assessment of risk of bias in individual studies 

The author assessed the risk of bias in the studies that met the inclusion criteria using the 

Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies. This tool 

includes the specific criteria in Figure 1. If a “yes” was answered for all the criteria, it indicated a 

low risk of bias. If a “no” was answered for the criteria, it indicated a high risk of bias. 

 

Summary measures 

The effect size (Cohen’s d) between the rural and urban populations were utilized to 

demonstrate any differences in hypertension, obesity, hyperlipidemia, and hyperglycemia rates. 
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A Cohen’s d of 0.2 is a 'small' effect size, 0.5 represents a 'medium' effect size and 0.8 a 'large' 

effect size. This means that if two groups' means don't differ by 0.2 standard deviations or 

more, the difference is trivial, even if it is statistically significant.  
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FIGURE 1 

Criteria Yes No 
1. Was the research question or objective in this paper clearly stated?   
2. Was the study population clearly specified and defined?   
3. Was the participation rate of eligible persons at least 50%?   
4. Were all the subjects selected or recruited from the same or similar populations 
(including the same time period)? Were inclusion and exclusion criteria for being 
in the study prespecified and applied uniformly to all participants? 

  

5. Was a sample size justification, power description, or variance and effect 
estimates provided? 

  

6. For the analyses in this paper, were the exposures(s) of interest measured prior 
to the outcome(s) being measured? 

  

7. Was the timeframe sufficient so that one could reasonably expect to see an 
association between exposure and outcome if it existed? 

  

8. For the exposures that can vary in amount or level, did the study examine 
different levels of the exposure as related to the outcome? 

  

9. Were the exposure measures (independent variables) clearly defined, valid, 
reliable, and implemented consistently across all study participants? 

  

10. Was the exposure(s) assessed more than once over time?    
11. Were the outcome measures (dependent variables) clearly defined, valid, 
reliable, and implemented consistently across all study participants? 

  

12. Were the outcome assessors blinded to the exposure status of participants?   
13. Was loss to follow-up after baseline 20% or less?   
14. Were key potential confounding variables measured and adjusted statistically 
for their impact on the relationship between exposure(s) and outcome(s)? 

  

 

Figure 1: Quality assessment tool for observational cohort and cross-sectional studies. 
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RESULTS 

Included studies 

After a review of the literature, 31 articles met the inclusion and eligibility criteria of this 

systematic review (Figure 2). The results from the majority of the 31 articles did demonstrate 

differences in hypertension, obesity, hyperlipidemia, and hyperglycemia rates between urban 

versus rural populations. Either mean values or prevalence rates of the four mentioned 

variables were reported in the articles that were included for this study.  

 

Twenty-six articles studied any differences in BMI values, obesity and/or being overweight 

rates, 21 articles studied any differences in blood pressure or hypertension rates, 24 articles 

studied any differences in cholesterol levels or hypercholesterolemia prevalence, and 12 

articles studied any differences in glucose levels and/or rate of diabetes.13-43 These studies were 

conducted in countries primarily in Africa, Southeast Asia, or Latin America. All participants, 

except in one study, were age ≥ 18 years old. All the included studies are observational or cross-

sectional studies.  

 

Risk of bias within included studies 

The results of the assessment of risk in the individual studies are demonstrated in Table 1.  
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FIGURE 2 

 
 

Figure 2: PRISMA Flow Diagram 
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Table 1: Assessment of risk within individual studies 

 Total number of criteria = 14 
Name of authors Number of yes (n) Number of no (n) Number of unknown (n) 
Ulasi et al. 2010 10 1 3 
Adediran et al. 2013 9 1 4 
Kinra et al. 2011 9 1 4 
Vardavas et al. 2010 11 2 1 
Saha et al. 2013 9 2 3 
The InterASIA 
Collaborative Group et 
al. 2003 

11 1 2 

Gupta et al. 1997 11 1 2 
Yajnik et al. 2013 11 1 2 
Schutte et al. 2004 10 1 3 
Sobngwi et al. 2004 12 1 1 
Ramachandran et al. 
2008 

12 1 1 

Adediran et al. 2012 9 1 4 
Mbalilaki et al. 2007 10 1 3 
Midha et al. 2009 11 1 2 
Yamamoto-Kimura et 
al. 2006 

11 2 1 

Mendis et al. 1994 11 1 2 
Joshi et al. 2014 12 1 1 
Njelekela et al. 2002 9 1 4 
Nongkynrih et al. 2008 10 1 3 
Glew et al. 2004 10 1 3 
Lissock et al. 2011 9 1 4 
Torun et al. 2002 11 1 2 
Zhang et al. 2013 8 1 5 
Pongchaiyakul et al. 
2006 

10 1 3 

Sabir et al. 2013 9 1 4 
Pisa et al. 2012 10 1 3 
Kende 2001 9 1 4 
Abdul-Rahim et al. 
2001 

11 1 2 

Mohan et al. 2008 10 1 3 
Kumar et al. 2006 10 1 3 
Mathenge et al. 2010 9 2 3 
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Comparing urban versus rural populations 

BMI, obesity, and being overweight 

Out of the 6 articles that studied mean BMI values, 4 articles did demonstrate significant 

differences (p-value ≤ 0.05) between the urban and rural populations, with higher BMIs in the 

urban groups.16-21 One of these 4 articles studied the same population when the community 

was rural and then again 45 years later when it became urbanized.16 There was a statistically 

significant difference in the mean BMI between the two points in time. Two of the articles 

demonstrated no significant differences between the urban versus rural groups.17,20  

 

Fifteen articles separated BMI values based on gender as well. Out of the 15 studies, 12 of them 

showed statistically significant differences with higher BMIs in both genders residing in urban 

areas versus both genders in rural areas.14,15,23-25,27-29,34-36,38 In two of the studies considering 

gender differences, women in urban versus rural communities had no statistically significant 

differences in BMI whereas men in the same studies did.30,31 In one study, men had no 

statistically significant differences whereas women did.33  

 

Three studies demonstrated statistically significant differences in the rates of obesity and being 

overweight between the urban and rural populations.13,22,26 Two studies also considered gender 

differences and found a statistically significant increase in obesity rates in males residing in 

urban compared to rural communities.32,37 One of these studies demonstrated a significant 

increase in obesity rates in females living in urban communities versus rural, but the other 

study did not show a statistically significant increase.  

 

To further assess for potential differences between the urban and rural populations, the effect 

size using Cohen’s d was utilized to measure the size of associations or differences. Of the 15 

articles that compared BMI values based on gender, only 9 studies reported the means with 

standard deviations. From these studies, the effect sizes of the urban versus rural male and 

female population and the two genders combined were measured. In the total male population 

(N=17402), there was a Cohen’s d=0.64, p < 0.001, CI.95 (0.45, 0.83). In the total female 
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population (N=18126), there was a Cohen’s d=0.56, p < 0.001, CI.95 (0.31, 0.81). Overall, there 

was Cohen’s d=0.60, p < 0.001, CI.95 (0.46, 0.74).14,24,25,27,29-31,34,36 (Figure 3) 

 

Hypertension 

Seven articles studied mean systolic and diastolic blood pressure values in the overall urban 

versus rural population. Four of these articles demonstrated statistically significant differences 

in systolic blood pressure.14,19-21 Five articles demonstrated significant differences in diastolic 

blood pressure in the urban versus rural groups.14,19-21,35 In all these cases, the urban population 

had higher blood pressures. There were no significant differences in the other studies. 

Additionally, 8 articles sought to determine if differences in mean systolic and diastolic blood 

pressure existed between males and females in urban versus rural communities. While only 5 

articles found statistically significant differences in systolic blood pressures between the urban 

versus rural genders, 6 of these articles showed statistically significant differences in diastolic 

blood pressures.23,25,28,33,36,38 The urban populations had the higher blood pressures.  

 

Additionally, 6 articles studied any potential differences in the prevalence of hypertension 

between urban and rural populations. The cut off for hypertension in all these studies were 

140/90 mmHg. One of these articles considered any differences in the prevalence of high blood 

pressure between males and females in the urban and rural communities.37 It found a 

statistically significant increase of hypertension prevalence in both genders in the urban 

populations of p-value ≤ 0.05. Four of the 6 articles showed a significant increase in the 

prevalence of hypertension in the overall urban versus the rural populations.13,18,22,39 One 

article showed a slight increase in the prevalence of hypertension in the urban population, but 

it was not statistically significant.26  

 

To further assess for potential differences between the urban and rural populations, the effect 

size using Cohen’s d was utilized to measure the size of associations or differences. Of the 8 

articles that compared mean systolic and diastolic blood pressures between males and females 

in urban versus rural communities, only 5 studies reported the means with standard deviations. 
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From these studies, the effect sizes of the urban versus rural male and female population and 

the two genders combined were measured. In the total male population (N=16155), there was 

a Cohen’s d=0.17, p = 0.001, CI.95 (0.02, 0.32) for systolic pressures and a Cohen’s d=0.32, p < 

0.001, CI.95 (-0.08, 0.71) for diastolic pressures. In the total female population (N=16852), there 

was a Cohen’s d=0.22, p = 0.005, CI.95 (0.09, 0.35) for systolic pressures and a Cohen’s d=0.38, 

p < 0.001, CI.95 (-0.10, 0.86) for diastolic pressures. Overall, there was Cohen’s d=0.20, p < 

0.001, CI.95 (0.13, 0.28) for systolic pressures and Cohen’s d=0.36, p < 0.001, CI.95 (0.17, 0.55) 

for diastolic pressures.14,25,29,30,36 (Figure 4) 

 

Hypercholesterolemia 

Ten articles studied the mean total cholesterol levels in the urban versus rural population. Eight 

of these articles showed a statistically significant increase in the total cholesterol value in the 

urban populations.17-19,22,37,40-42 There were no significant differences in the other two 

studies.20,35 Twelve articles looked into the mean total cholesterol levels between males and 

females in the urban versus rural groups. In females, 8 articles showed a significant increase in 

mean total cholesterol levels; four studies showed no differences between the females living in 

urban versus rural communities.23-25,27-31,33,34,38,43 In males, 10 articles showed a significant 

increase in mean total cholesterol levels; two studies showed no differences between the males 

living in urban versus rural communities.  

 

One study looked specifically in the mean total triglyceride levels between the same 

population, but at two different points in time.16 At the first point in time, the population was 

rural, but became urbanized 45 years later. There was a significant increase in the mean total 

triglyceride level at the latest time point with a p-value < 0.001. Another study determined if 

there was a difference in the prevalence of hypercholesterolemia in urban versus rural 

communities.26 It showed there a significant increase in prevalence in the urban community 

with a p-value < 0.001.  
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To further assess for potential differences between the urban and rural populations, the effect 

size using Cohen’s d was utilized to measure the size of associations or differences. Of the 12 

articles that compared total cholesterol levels based on gender, only 8 studies reported the 

means with standard deviations. From these studies, the effect sizes of the urban versus rural 

male and female population and the two genders combined were measured. In the total male 

population (N=4961), there was a Cohen’s d=0.64, p < 0.001, CI.95 (0.38, 0.90). In the total 

female population (N=5581), there was a Cohen’s d=0.55, p < 0.001, CI.95 (0.29, 0.81). Overall, 

there was Cohen’s d=0.59, p < 0.001, CI.95 (0.42, 0.77).23-25,27,29,31,34,38 (Figure 5) 

 

Hyperglycemia  

Three articles studied mean total blood glucose levels in the urban versus rural population. All 

these articles showed a statistically significant increase in blood glucose values in the urban 

populations with a p-value < 0.001.21,35,37 Seven articles looked into the mean total blood 

glucose levels between males and females in the urban versus rural groups. In females, five 

articles showed a significant increase in mean total glucose levels; two studies showed no 

differences between the females living in urban versus rural communities.25,33,34,38,43 In males, 

only four articles showed a significant increase in mean total blood glucose levels; three studies 

showed no differences between the males living in urban versus rural communities.25,34,38,43 In 

two other studies, the prevalence of diabetes was significantly increased in the urban 

compared to the rural population with a p-value = 0.02 in one study and p-value < 0.001 in the 

second study.18,22 

 

To further assess for potential differences between the urban and rural populations, the effect 

size using Cohen’s d was utilized to measure the size of associations or differences. Of the 7 

articles that compared blood glucose levels based on gender, only 4 studies reported the means 

with standard deviations. From these studies, the effect sizes of the urban versus rural male 

and female population and the two genders combined were measured. In the total male 

population (N=1687), there was a Cohen’s d=-0.03, p < 0.001, CI.95 (-0.55, 0.49). In the total 
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female population (N=2100), there was a Cohen’s d=-0.09, p < 0.001, CI.95 (-0.56, 0.38). 

Overall, there was Cohen’s d=-0.07, p < 0.001, CI.95 (-0.36, 0.22).25,29,30,34 (Figure 6) 
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FIGURE 3 

 
Figure 3: Effect sizes using Cohen’s d of studies reporting mean BMI values with standard 

deviations in males and females in urban vs rural populations 
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FIGURE 4 

 

 
Figure 4: Effect sizes using Cohen’s d of studies reporting mean systolic and diastolic blood 

pressures with standard deviations in males and females in urban vs rural populations 
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FIGURE 5 

 
Figure 5: Effect sizes using Cohen’s d of studies reporting mean total cholesterol levels with 

standard deviations in males and females in urban vs rural populations 
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FIGURE 6 

 
Figure 6: Effect sizes using Cohen’s d of studies reporting mean blood glucose levels with 

standard deviations in males and females in urban vs rural populations 
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DISCUSSION 

Summary of evidence 

The objective of this review was to determine if any differences exist with the NCD rates in 

urbanized versus rural populations in developing countries. Articles pertaining to being 

overweight or obese or BMI levels; hypertension rates or blood pressure levels; 

hypercholesterolemia rates or cholesterol levels; and diabetes rates or blood glucose levels 

were reviewed. Only studies done in developing countries as defined by the IMF were included 

in the review. The vast majority of studies included in this review demonstrated statistically 

significant increases in BMI and rates of being overweight or obese in urban versus rural 

populations using effect sizes. A total of 9 studies reported the means with standard deviations. 

From these studies, the effect sizes of the urban versus rural male and female population and 

the two genders combined were measured. In the total male population (N=17402), there was 

a Cohen’s d=0.64, p < 0.001, CI.95 (0.45, 0.83). In the total female population (N=18126), there 

was a Cohen’s d=0.56, p < 0.001, CI.95 (0.31, 0.81). Overall, there was Cohen’s d=0.60, p < 

0.001, CI.95 (0.46, 0.74) with a medium effect size that indicates a significant difference 

between the urban and rural populations.  

Most of the studies also demonstrated statistically significant increases in blood pressure values 

or rates of hypertension. Five studies reported mean systolic and diastolic blood pressures. In 

the total male population (N=16155), there was a Cohen’s d=0.17, p = 0.001, CI.95 (0.02, 0.32) 

for systolic pressures and a Cohen’s d=0.32, p < 0.001, CI.95 (-0.08, 0.71) for diastolic pressures. 

In the total female population (N=16852), there was a Cohen’s d=0.22, p = 0.005, CI.95 (0.09, 

0.35) for systolic pressures and a Cohen’s d=0.38, p < 0.001, CI.95 (-0.10, 0.86) for diastolic 

pressures. Overall, there was Cohen’s d=0.20, p < 0.001, CI.95 (0.13, 0.28) for systolic pressures 

and Cohen’s d=0.36, p < 0.001, CI.95 (0.17, 0.55) for diastolic pressures with a small effect size 

that indicates a significant difference between the urban and rural populations. Eight studies 

reported mean cholesterol levels. In the total male population (N=4961), there was a Cohen’s 

d=0.64, p < 0.001, CI.95 (0.38, 0.90). In the total female population (N=5581), there was a 

Cohen’s d=0.55, p < 0.001, CI.95 (0.29, 0.81). Overall, there was Cohen’s d=0.59, p < 0.001, 

CI.95 (0.42, 0.77) with a medium effect size that indicates a significant difference between the 
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urban and rural populations. Four studies reported mean blood glucose levels. In the total male 

population (N=1687), there was a Cohen’s d=-0.03, p < 0.001, CI.95 (-0.55, 0.49). In the total 

female population (N=2100), there was a Cohen’s d=-0.09, p < 0.001, CI.95 (-0.56, 0.38). 

Overall, there was Cohen’s d=-0.07, p < 0.001, CI.95 (-0.36, 0.22) with an effect size that 

indicates no significant differences between the urban and rural populations.  

 

The review specifically only looked at differences among being overweight or obese, 

hypertension, hypercholesterolemia or diabetes in urban versus rural communities in 

developing or recently developed countries to determine if a difference in NCD rates exists. 

Other NCDs exist in these countries such as chronic respiratory illnesses, coronary artery 

disease, chronic kidney disease, cancer, mental illnesses, etc. that were not looked at in this 

review. However, this review demonstrates that most of the evidence reported statistically 

significant increases in the four categories of NCDs listed above in urban versus rural 

populations. These results cannot be generalized to the other NCDs. A systematic review 

studying all these diseases will provide more definitive answers. If differences exist with most of 

the NCDs in urban versus rural areas, methods to address the issue could be implemented.  

 

Limitations 

One limitation of this systematic review was that no meta-analysis or measures of consistency 

were executed. This does limit the validity of the evidence as no statistical computations were 

done to combine the results of the studies. All the studies included in the systematic review 

were observational or cross-sectional studies. There is more strength in randomized control 

trials. As a result, randomization was not used to control for unknown and unmeasured 

differences between urban and rural populations. There was a potential for confounding 

variables.  

 

Interpretation of results in the context of similar studies 

One review by Okrainec et al. looked at risk factors for coronary artery disease, such as 

diabetes, genetic factors, hypercholesterolemia, hypertension, and smoking in the developing 
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world.44 This differs from the current study as this review did not exclusively include only 

articles comparing the urban versus the rural populations. While there were a few articles with 

populations in India and Sub-Saharan Africa that compared the urban community with the rural 

one, the primary focus was to report risk factors for coronary artery disease in developing 

countries. Additionally, the Okrainec et al review studied the impact of socioeconomic status on 

coronary artery disease and prevention and control.44 This current review focused solely on 

differences in NCD rates in urban versus rural populations. However, with the articles that 

compared the two populations, the review demonstrated there was an increase in prevalence 

of hypercholesterolemia, hypertension, unfavorable BMIs, and high blood glucose levels in the 

urban communities. This finding is consistent with the results of the present review. The 

conclusion of the review was the prevalence of coronary artery disease in developing countries 

are at epidemic levels.  
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FUTURE DIRECTIONS 

A systematic review studying more types of NCDs will provide more definitive answers about 

whether living in an urbanized community influences the prevalence of these illnesses. If 

differences exist with most of the NCDs in urban versus rural areas, methods to address the 

issue could be evaluated and implemented. Programs that promote healthy lifestyle behaviors 

could be created to lower the prevalence of NCDs. 
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CONCLUSION 

Cross-sectional and observational studies comparing BMI values, blood pressure levels, 

cholesterol levels, and blood glucose levels have addressed if living in urban versus rural areas 

increases the prevalence of NCDs related to these variables. Urban populations and living a 

sedentary lifestyle does increase the likelihood of being overweight or obese and having 

hypertension, hypercholesterolemia, but not diabetes.   
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