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Abstract
The aim of this review is to diagnose the nutrition transition in Sri Lanka with 
special emphasis on the nutrition profile of the country. The estimates reported in 
peer-reviewed journal articles and relevant national surveys conducted by the gov-
ernment agencies from 1977 to 2017 were synthesized. The estimates were sum-
marized using tabular analysis, and trends over time were estimated using 
meta-regression models. The synthesis revealed that a considerably higher propor-
tion of Sri Lankan population suffers from at least one form of malnutrition and the 
problem of undernutrition and hidden hunger is overlapping with the increasing 
threat of overnutrition despite the better performance shown by the economy as per 
various social and health indicators. The results of the meta- regression analysis 
revealed declining trends in many forms of undernutrition, particularly among 
females, over time. While the estate sector is more vulnerable to undernutrition 
among preschool children, the urban sector is more vulnerable to rising level of 
overnutrition across all age cohorts. The society is on the verge of entering into the 
fourth stage of nutrition transition, which is characterized by the consumption of 
energy-dense food, overweight and obesity, and rising non- communicable diseases 
(NCDs). It is recommended to make food systems more nutritionally sensitive 
through appropriate research, pricing, trade, food and nutrition policies to promote 
production and consumption of nutritious and healthy foods.
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2.1  Introduction

The existing body of literature documents two-way interrelationship between nutri-
tion and economic development (Ranis et al. 2000; Suri et al. 2011). Better nutri-
tional status of the population is considered as an end as well as a critical input to an 
economic development (Strauss and Thomas 1998; Ranis et  al. 2000; Bhargava 
et al. 2001; Smith and Haddad 2002; Bloom et al. 2004; Well 2007; Narayan et al. 
2010). Evidence from Sri Lanka indicates a strong causal relationship between the 
nutritional status and school achievement (Wisniewski 2010) and labor productivity 
(Sahn and Alderman 1988) reinforcing the importance of nutrition as an input to 
formation of human capital and in turn economic growth. Hartwig (2010) reported 
that the importance of nutrition to economic development is more important to 
middle- income countries as their marginal productivity of health is higher than that 
in the high-income countries.

Coexisting to this literature, Popkin (1994, 1998, 1999, 2001, 2002, 2003, 2004) 
illustrated a dynamic nature of the relationship between income growth and nutri-
tional status of the people. It has been argued that as the income of a country rises 
and the rate of urbanization increases, its people enter into different stages of con-
sumption and physical activity levels (Fig. 2.1). The term used to classify this phe-
nomenon is “nutrition transition.” When the income of a country rises, people will 
replace their traditional diet, which is low in fat and high in cereal with more fruit 
and vegetable and products of animal origin. However, when income further rises, 
diet of the people shifts more toward high-fat, more sugar, and processed foods 
which are low in fiber. The outcome of this shift is an epidemiological transition 
where people move away from nutrient deficiency diseases (undernutrition) toward 
higher rates of non-communicable diseases (NCDs) and overnutrition. With further 
rise in income and changes in life style, people will realize the adverse health effects 
of the high-fat, high-sugar diet and consequently will move toward a simple diet 
based on grains, vegetables, and fruits. It is further argued that at the presence of 
inequality in socioeconomic status across different geographical and socioeconomic 
sub-groups in a country, it is possible that different sub-communities will be at dif-
ferent stages of the transition. The outcome of this unequal rate of transformation is 
the coexistence of undernutrition and overnutrition at a cross section of time. Since 
inequality in economic development is a norm rather than an exception, this over-
lapping of phases is a common phenomenon in both developing and transitional 
economies.

It is evident that many developing and transitional economies have undergone 
nutrition transition in varying degrees. For example, in China, consumption has 
shifted more toward a diet high in fat resulting in increased overweight and obesity 
(Bell et al. 2001; Popkin 2001). In South Korea, consumption of animal-based food 
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and vegetable and fruits has increased over the years, but the total fat consumption 
was maintained at a steady level. Thus the prevalence of overweight and obesity has 
not changed (Lee et al. 2002). As reported by Baker and Friel (2014), the consump-
tion of fat, sugar, and salt has increased in the recent past in many Asian countries 
due to the tendency toward consuming more processed foods. Accounting for the 
demographic and epidemiological changes in Sri Lanka, it is apparent that the coun-
try, too, has a conducive environment for a nutrition transition and its consumption 
pattern is changing (Wijesekere 2015; Weerahewa et al. 2018a, b).

Against this background, the aim of this chapter is to examine the nature of nutri-
tion transition of Sri Lanka. More specifically, this review (i) synthesizes the pub-
lished literature on undernutrition, overnutrition, and dietary pattern of Sri Lanka 
for the time period from 1977 to 2017 with a view to examine the nature of nutrition 
transition of Sri Lanka, and (ii) documents the empirical evidence on the underlying 
causes of the undernutrition and overnutrition problems in Sri Lanka. The review 
attempts to inform policy makers on the areas where interventions are required and 
to inform researchers on the gaps in literature. Furthermore, the analysis will enable 
to track the process of achieving the second and third Sustainable Development 
Goals (SDGs) on Zero hunger, and Global Health and Wellbeing, respectively.

The chapter is organized as follows. The next section sets the background of the 
study summarizing the economic situation, food policies, safety net programs, and 
diet transformation in the country. Section 3 introduces the methodology of the 
review paper, while Sect. 4 presents the results of review. Section 5 describes the 
nutrition transition in Sri Lanka and the final section concludes the paper with a way 
forward.

2.2  Contextual Background

2.2.1  Key Characteristics of the Sri Lankan Economy

Sri Lanka is a lower middle-income country with a per capita GDP of USD 4065 in 
2017 (Central Bank of Sri Lanka 2017). It is evident that the country’s economy has 
been shifted toward industry- and service-oriented economy over the years, from a 
predominant agriculture base. Despite the declining role of agriculture sector to the 
economy, the sector provided direct employment to 26.1% of the labor force in 2017. 
However, due to low labor productivity in the agriculture sector, the share of the 
agriculture sector in total GDP is three times less than its share in the labor force.

Sri Lanka has experienced a remarkable increase in per capita GDP over the last 
few decades. In line with this economic growth, the rate of poverty has declined to 
a level of 4.1% in 2016 from being 26.1 in 1990/1991 (DCS 2017). Over the same 
period, the quality of the human capital, in terms of education and health, has 
increased. However, despite these achievements in the social sphere, Sri Lanka has 
continued to struggle to combat food insecurity and malnutrition. A considerable 
proportion of women and children in Sri Lanka still suffers from malnutrition (DCS 
2017).

J. Weerahewa et al.



17

The percentage of the population living in urban areas has been stagnant in Sri 
Lanka, and approximately 18% of the population live in urban areas (World Bank 
2018). However, there is a rapid increase in the expansion of urban areas in Sri 
Lanka that has led to an increase in population surrounding major urban areas (Ellis 
and Roberts 2015). Unlike in many South Asian countries, Sri Lanka has been able 
to alleviate urban poverty in a significant manner. The poverty incidences in urban 
areas reduced from 16.3% in 1990/1991 to 1.9% in 2016 (DCS 2016).

As in many developing countries, government intervenes in food systems, food 
pricing, and nutritional programs in Sri Lanka. Thus, for a better understanding of 
the changes in diet and malnutrition, one needs to have a better idea about the food 
and nutrition policies, food assistance programs, and nutritional interventions car-
ried out by the government in the country. A brief description of those interventions 
is presented below.

2.2.2  Food and Nutrition Policy Framework During 1977–2017

With the liberalization of the economy in 1977, Sri Lanka shifted its policy orienta-
tion from protectionist to outward. Subsidies on many food commodities were 
removed and taxes on imports were cut down. However, country continued to pro-
tect the rice producers. To boost the local paddy production, huge public invest-
ments were made on irrigation projects. This open economic policy continued for 
two decades and in 2005, a major shift in outward-oriented policy took place with 
the change in political regime in the country. Several trade-related taxes were 
imposed on imports, though essential goods were levied from import tax. Several 
national-level programs were implemented during this period to promote home gar-
dening and local food production. “Api wawamu rata nagamu” (“Let us grow and 
uplift our nation”) is one such programs (Weerahewa et al. 2017).

Extensive bodies of empirical research have been focused on the evolution of 
food and nutrition policy framework in Sri Lanka during the past several years. 
Among them, Edirisinghe (1987), Bhalla (1991), Ellis et al. (1997), Shekar et al. 
(2007), and Weerahewa et al. (2017, 2018a, b) provided detailed reviews, and the 
following subsections provide some salient features in those literature.

2.2.2.1  Food Assistance and Safety Net Programs
Sri Lanka has a long history of food assistance programs. At its inception was 
“Universal rice ration scheme,” which covered everyone in the country. However, 
most of the food assistance programs implemented after 1970 were targeted inter-
ventions. One of the earliest of this sort was the food stamp program. The next 
salient change to food assistance program was the replacement of direct food assis-
tance program with social safety net program, which included food assistance as a 
main component. “Janasaviya,” which was in operation from 1989 to 1994 was the 
first of such kind. Later in 1995, this program was replaced by another income 
transfer program called “Samurdhi.”

2 Nutrition Transition in Sri Lanka: A Meta-Analysis of the Nutrition Profile



18

2.2.2.2  Nutritional Interventions
In parallel to food assistance and social safety net programs, nutritional intervention 
programs were implemented even before 1977 in the country to combat both macro 
and micronutrient deficiencies among preschool children, primary school children, 
and pregnant mothers. Among them, Thriposha program and school midday meal 
program were the oldest. Salt iodization program to control Iodine Deficiency 
Disorders (IDD), provision of iron supplements to pregnant mothers and preschool 
children, provision of Poshana Malla (“nutrition bag”), a package containing nutri-
tious food to pregnant women, are more recent interventions that the government has 
launched. Moreover, a program to provide a nutrition allowance of Rs. 20,000 to 
pregnant and lactating mothers was introduced in 2015 with the aim of minimizing 
the number of low birthweight babies in Sri Lanka. Its mode of implementation 
changed in May 2016 where a new voucher was introduced to replace the coupons.

With all these changes in the economy, social sphere and in policy arena, diet of 
the people has transformed, and the next section will outline these diet transforma-
tions in a nut shell.

2.2.3  Diet Transformation

This section depicts the dietary shift in terms of the intake of calorie, protein, and 
fat and the sources of these macro-nutrients focusing on the change in food basket 
of consumers. It examines the changes in the share of dietary energy, protein and fat 
coming from animal-origin foods. Change in vegetable and fruit consumption and 
sugar consumption are the indictors used in depicting the shift in diet.

2.2.3.1  Dietary Nutrient Intake
In the absence of continuous data series on dietary energy, protein, and fat intake, The 
FAO food balance sheet data, which provides time series data on per capita availability 
of calorie, protein, and fat till 2013, were extracted to present how availability of major 
nutrients has changed during 1977–2013. The per capita availability of dietary energy 
in Sri Lanka has increased from 2199 to 2539 kcal per capita per day from 1977 to 
2013. This is higher than the recommended intake of 2030 kcal per day in 2002 as 
given by the DCS (recommended figure for recent years is unavailable). The FAO indi-
cated that Sri Lankans still derive more than 90% of their dietary energy from plant 
origin foods, though the share has slightly decreased from 96% to 93% during this 
period. During the period 1977–2013, the per capita supply of dietary energy from 
animal-origin product has increased from 95 to 167 kcal per capita per day.

Per capita availability of protein for a Sri Lankan has increased from 46.05 g to 
59.71 g from 1977 to 2013. Even though 72% of the total protein is still derived 
from food of plant origin, over the years, protein derived from food of animal origin 
has more than doubled (7.44 g to 16.31 g per capita per day) from 1977 to 2013. The 
share of food of animal origin to total protein intake has increased from 16.16% in 
1977 to 27.32% in 2013. According to household Income and expenditure Surveys 
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(HIES), this increased share of food of animal origin to total protein has come from 
the increased consumption of egg, fish, and meat (DCS 2018).

There was a marginal increase in the daily per capita availability of fat in Sri 
Lanka. It has increased from 42.18 g in 1977 to 49.71 g in 2013 (Fig. 2.2). Although 
the availability of fat from foods of plant and animal origin has increased over the 
study period, the major contribution has come from food of plant origin. The share 
of food of animal origin in total daily fat has increased from 12.92% to 17.24% from 
1977 to 2013.

In summary, it can be concluded that the Sri Lankan diet has transformed to 
accommodate more calories, more protein, and more fat during the past few decades 
(Fig. 2.2). In terms of the changes in the contribution of food commodity to total 
energy during late 1970s, little over 60% of the calorie comes from starch, cereal, 
and tuber crops. According to Bogahawatte and Kailasapathy (1986), by 1970, the 
starchy staples had provided 75% of the total calorie requirement of the population. 
However, over the years, their contribution has declined to 56% (FAOSTAT). In 
1980, the most important food commodities in Sri Lankan diet were rice and coco-
nut (Sahn 1988). However, analysis of data from HIES suggests that, with time, 
consumption of rice, coconut as well as wheat has decreased and that of protein-rich 
commodities such as pulses, meat, fish, and egg has increased. The consumption of 
fresh milk was an exception, which has declined over the years, due to increased 
consumption of powdered milk.

In some geographical areas, e.g., Colombo (which houses one-tenth of the popu-
lation), people are moving away from cereal-based diet (rice- and wheat-based) to 
more vegetable-, meat-, and fish-based diets (FAO 2016). Less than 30% of the 
weight of their diet is comprised of rice and wheat. In contrast, closer to 60% of the 
diet of Nuwara Eliya consumers is from rice and wheat.
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Fig. 2.2 Changing availability of major nutrients in Sri Lanka (Source: FAOSTAT)

2 Nutrition Transition in Sri Lanka: A Meta-Analysis of the Nutrition Profile



20

2.2.3.2  Vegetable and Fruit Consumption
The intake of vegetable by an average Sri Lankan has remarkably increased over the 
years as 16.89 kg per capita per year in 1977 to 46.24 kg per capita per in 2013. 
However, the consumption of fruit has decreased over the study period from 64 kg 
per capita per annum (1970) to 36 kg per capita per annum (2013). With these oppo-
site trends, the intake of vegetables and fruits as one category has only shown a 
marginal increase over the years (Fig. 2.3).

2.2.3.3  Meat and Fish Consumption
There was a considerable increase in meat intake by a Sri Lankan though the con-
sumption of certain meat types such as bovine meat, mutton, goat meat, and pork 
has decreased. Increase in per capita availability of poultry meat has increased the 
per capita availability of meat from 3.62 in 1977 to 6.48 in 2013 kg per capita per 
year. Fish consumption also has more than doubled during the same period where 
the consumption has increased from 10.09 to 25.65 kg per capita per year during 
1977 to 2013. Similarly, the marine fish consumption and fresh water fish consump-
tion also have increased from 0.9 to 3.2 kg per capita per year.

2.2.3.4  Sugar and Salt Intake
Sugar and sweetener intake has increased over the study period (1977–2013), from 
8.67 to 26.34 kg per capita per year. As a percentage, the energy intake from sugar 
was 0.39% of the total energy intake in 1977 and 10.47% in 2013, surpassing the 
WHO recommended level, which is below 10%.

Fig. 2.3 Fruit and vegetable consumption in Sri Lanka from 1977 to 2014 (Source: FAOSTAT)

J. Weerahewa et al.
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There was no national figure available for salt intake. The WHO (2012) recorded 
the level of salt intake by Sri Lankan as 9–11 g per day, while a national survey 
conducted by Jayawardena (2014) reported sodium intake, which is the main com-
ponent of salt, as 3.26 g for male and 2.51 g for female. Salt intake in 1970 was 
recorded as 7 g per day per capita, suggesting that even five decades ago, salt intake 
by a Sri Lankan was higher than the recommended level of 5 g per capita per day. 
With the time salt intake has further diverged from the recommended intake. As the 
WHO step survey indicates (WHO 2015) this may be due to the increased consump-
tion of processed foods, which are high in sugar and salt.

With this general background of the country, the methodology adopted in this 
review to diagnose the nutrition transition in Sri Lanka is presented next, with spe-
cial emphasis on nutritional status.

2.3  Methodology

2.3.1  Approach

In achieving the objectives of the study, the review synthesized the published litera-
ture focusing on the key features of each stage of nutrition transition (Fig. 2.1). In 
particular, the study utilized indicators of undernutrition (stunting, wasting, and 
underweight), overnutrition (overweight and obesity), and micronutrient deficien-
cies (iron deficiency anemia and vitamin A deficiency) in exploring the trend of the 
prevalence rate. Table 2.1 provides the definitions of the parameters. In determining 
the causal linkage between socioeconomic condition and malnutrition, the study 
hypothesized that poverty, sector of residence, gender of the child, age of the child, 
and education level of the mother are strongly associated with the incidence of mal-
nutrition, and it was tested using a meta-regression. The stage of nutrition transition 
was determined using the characteristics associated with each stage as mentioned in 
Fig. 2.1.

2.3.2  Meta-Database and Eligibility Criteria

A general Google search was run to obtain key relevant research in the areas of 
nutrition and food consumption. Key terms and phrases included in the search were 
malnutrition, child malnutrition, overweight and obesity, nutrition transition, food 
consumption behavior, anthropometric measures of nutrition, nutritional status of 
preschool children, nutritional status of adolescents, nutritional status of adults, 
dietary diversity, micronutrient deficiency, and anemia. In addition to the search in 
the Google Scholar, the study scanned the reference lists of newly included studies 
and previous review studies (Rajapaksa et  al. 2011; Bandara and Weerasinghe 
2015). The database included Well-Being and Social Policy Journal, Obesity 
Reviews, Asia Pacific Journal of Public Health, Tropical Agricultural Research, 
Food and Nutrition Bulletin, Poverty and Economic Policy Network, BMC Public 
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Health, European Journal of Preventive Medicine, Sri Lanka Journal of Diabetes 
Endocrinology and Metabolism, International Journal of Environmental Research 
and Public Health, Ceylon Journal of Medical Sciences, Ceylon Medical Journal, 
Preventive Medicine, Galle Medical Journal, Public Health Nutrition, Gerodontology, 

Table 2.1 Nutritional indicators used in the analysis

Form of 
malnutrition Indicator Definition
Undernutrition Low birthweight 

incidence (%)
Percentage of live births that weighed less than 
2500 g at birth

Under-5 stunting 
(%)

Percentage of children 0–59 months who are below 
−2 (moderate and severe) standard deviations from 
median height-for-age of the WHO Child Growth 
Standards

Under-5 wasting 
(%)

Percentage of children 0–59 months who are below 
−2 (moderate and severe) standard deviations from 
median weight-for-height of the WHO Child Growth 
Standards

Under-5- 
underweight

Percentage of children 0–59 months who are below 
−2 (moderate and severe) standard deviations from 
median weight-for-age of the WHO Child Growth 
Standards

Women of 
reproductive age 
short stature (%)

Maternal short stature is defined as height less than 
145 cm. Maternal is defined as women who had a 
birth in the 3 (5) years preceding the survey

Micronutrient 
deficiencies

Women of 
reproductive age 
anemia (%)

Women of reproductive age (15–49 years), both 
pregnant and nonpregnant, with hemoglobin levels 
below 12 g/dL for women of reproductive age and 
below 11 g/dL for pregnant women

Vitamin A 
deficiency in 
preschool-age 
children (%)

Preschool-aged children is defined by the majority of 
the countries as children >6 months and less than 
5 years of age; however, 27 surveys used the age 
limits ranging from 5 to 6 years, and China used an 
upper age limit of 12 years. Vitamin A deficiency is 
defined as serum retinol below 0.70 μmol/L

Overweight and 
obesity

Under-5 
overweight (%)

Percentage of children 0–59 months who are above 
two standard deviations from median weight-for- 
height of the WHO Child Growth Standards

Adolescent 
overweight (%)

Percentage of adolescents aged 13–15 years who are 
above one standard deviation (+1 SD) from the 
median BMI-for-age of the WHO Growth Reference 
for School-Aged Children and Adolescents

Adolescent obesity 
(%)

Percentage of adolescents aged 13–15 years who are 
above two standard deviations (+2 SD) from the 
median BMI-for-age of the WHO Growth Reference 
for School-Aged Children and Adolescents

Adult overweight 
(%)

Percentage of defined population (adults 20+) with a 
body mass index (BMI) of 25 kg/m2 or higher

Adult obesity (%) Percentage of defined population (adults 20+) with a 
body mass index (BMI) of 30 kg/m2 or higher

J. Weerahewa et al.
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BMC Pediatrics, Asia Pacific Journal of Clinical Nutrition, and BMC Obesity. Apart 
from the original research articles, a number of national study reports were added to 
the meta-sample. These included reports of Demographic and Health Survey (DHS) 
for various years, annual reports of the Family Health Bureau, and various health 
reports published by the DCS, Sri Lanka.

Once the relevant peer-reviewed articles and national reports were complied, 
authors screened the abstracts of all relevant studies to decide whether to include 
them into the database. In constructing the meta-database, restriction was set to 
obtain original research studies carried out in Sri Lanka to assess the nutritional 
status and food consumption behaviors during the period from 1979 to 2018. The 
study included only the published peer-reviewed articles in economics, medicine, 
and nutritional disciplines. It excluded gray literature (working papers, conference 
proceedings, and technical reports) and studies that focused on nutritional status of 
patients. Only research articles written in English were included to the meta- 
database. All the primary studies included had either estimated malnutrition among 
preschool children, primary school children, adolescents, and adults or determi-
nants of malnutrition in Sri Lanka. All entries have also assessed at least one of the 
following nutritional outcomes: stunting, wasting, underweight, micronutrient defi-
ciencies, overweight, and obesity. The Prisma flow diagram is depicted in Fig. 2.4.

2.3.3  Tabular Analysis

Once the meta-database was constructed, authors extracted information from each 
research study, namely author, year of the study, population of interest, sample size, 
measure of malnutrition, micronutrient deficiencies, determinants of nutritional sta-
tus, title of the article, and the journal. Then, the data were systematically tabulated 
for synthesis.

The stage of nutrition transition was diagnosed with a change in the prevalence 
rate of undernutrition (stunting, wasting, underweight, thinness), overnutrition 
(overweight and obesity), and the prevalence rate of anemia among preschool chil-
dren, adolescents, and adults.

2.3.4  Regression Analysis

The regression analysis was performed to test the study hypothesis related to the 
causal factors of child malnutrition in Sri Lanka. The sector of the residence (x1), 
gender of the child (x2), age of the child (x3), income level of the household (x4), year 
of the survey (x5), and the education level of the mother (x6) were treated as explana-
tory variables in the regression model (Eq. (2.1). All the explanatory variables are 
dummy variables. Here, the ith subscript denotes the year of the survey.

 Y x x x x x xi i i i i i i i= + + + + + + +β β β β β β β ε0 1 1 2 2 3 3 4 4 5 5 6 6  (2.1)

2 Nutrition Transition in Sri Lanka: A Meta-Analysis of the Nutrition Profile
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where, the dependent variable of the model (Yi) is the rate of prevalence of malnutrition 
in the ith year, β0 is the constant term and βj are the estimated coefficients, and εi is the 
error term. The Eq. ((2.1) was tested for the pool sample as well as for each sector of 
residence and gender of the child. In total, ten econometric models were estimated.

In obtaining the published data on malnutrition to the regression analysis, the 
study only utilized the national-level findings published by DCS, Sri Lanka. Data 
available on Demographic and Health Survey (DCS 2007, 2016) report on 
“Nutritional status of preschool children in Sri Lanka by DCS, undated” and report 
on “Social Conditions of Sri Lanka” were extracted.

Records identified through 
database searching

(n=89)

Additional records identified 
through other sources

(n=32)

Records after duplicate removed

(n=94)

Full text articles 
excluded with a reason 

(n=5)

Records excluded

(n=10)

Records screened

(n=94)

Full text articles and reports 
assessed for eligibility 

(n=84)

Studied included in qualitative 
analysis

(n=79)

Studied included in quantitative 
synthesis analysis (meta-analysis)

(n= 8)

Fig. 2.4 Prisma flow diagram
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2.4  Results

2.4.1  Trends in Nutritional Status and Determinants

This section presents the findings of the review using tabular analysis. In this exer-
cise, the result section is divided into three main sub themes: Undernutrition, preva-
lence of anemia, and overweight and obesity. In each subsection, the paper will first 
summarize the studies reviewed and then presents and discusses the findings. Each 
section will conclude with a review of studies carried out to determine specific 
nutritional problem.

2.4.1.1  Status of Undernutrition among Preschool Children
The review consisted of 29 published reviewed articles or national reports on child 
malnutrition in Sri Lanka. Out of them, nine studies are national representative stud-
ies (Gavan and Chandrasekera 1979; DCS 1988, 1995, 2002, 2009, 2017; FHB 
2009, 2010, 2011). Six studies were exclusively on malnutrition among children 
between 0- and 5-year old (DCS 2009, 2017; FHB 2011; Perris and Wijesinghe 
2011; Jayatissa et al. 2012a, b, c). Some studies have limited their focus to study 
malnutrition in children between the age of 3 and 60 months (DCS 2002; Jayasekera 
2006). Some other studies have excluded the babies aged less than 6 months, 1 year, 
and 2 years old in studying child malnutrition in Sri Lanka (Thamilini et al. 2015; 
Kandeepan et al. 2016; Jayatissa and Wickramage 2016). This variation in the age 
group presented a difficulty in making comparison between studies. Though the 
DHS reports are available from 1988 to 2017, the difference in their target popula-
tion makes it harder for a one-to-one comparison across figures. Except few 
(Malkanthi et al. 2007, Gavan and Chandrasekera 1979; Pathmeswaran et al. 2005), 
all the other national and sample surveys have estimated the prevalence of malnutri-
tion through three widely used anthropometric measures: stunting, wasting, and 
underweight (Tables 2.2, 2.3 and 2.4).

All national studies have witnessed a snail pace in progress in tracking all forms 
of malnutrition in Sri Lanka. In fact, the prevalence of wasting has slightly increased 
in Sri Lanka over the study period (DCS 1988, 1995, 2002, 2017). However, there 
was a geographical inequality in the rate of change of malnutrition. In comparison 
to other two sectors, estate sector has shown a remarkable progress in curtailing the 
proportion of children who were stunted (DCS 1988, 2017; Gavan and Chandrasekera 
1979). By 1988, two in every three children were stunted in the estate sector and by 
2016, only one in three children were stunted.

In 2016, the prevalence of underweight among preschool children in Sri Lanka 
was 20.5% (DCS 2017), which was relatively higher as compared to stunting 
(chronic malnutrition) and wasting. The prevalence of stunting in Sri Lanka (17.3%) 
is less than the corresponding figure for South Asia and in the world (Tables 2.5 and 
2.12). However, wasting (15.1%) is relatively high in Sri Lanka as compared to the 
World and South Asia (Table 2.5). Considering the regional disparities, prevalence 
of wasting among urban children is lower compared to estate and rural children 
(DCS 2017).
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Table 2.2 A summary of studies reporting the prevalence of stunting among preschool children (%)

Author and year
Study 
population

Sample 
size

Year 
of 
survey

Age 
cohort Rural Urban Estate

Sri 
Lanka

Gavan and 
Chandrasekera 
(1979)

National 
survey

1975 31.4 27.8 56.3

DCS (1988) National 
survey

1995 1987 3–36 
mon.

26.2 Colombo 
21.8 
(other 
urban 
16.3)

60.0 27.5

DCS (1995) National 
survey

1993 <5 ys. 22.9 Colombo 
19.7 
(other 
urban 
16.8)

53.7 23.8

DCS (2002) National 
survey

2000 3–59 
mon.

12.8 Colombo 
7.4 (other 
urban 
8.6)

33.8 13.5

Jayasekera 
(2006)

State-
operated 
foster care 
institutions in 
Sri Lanka

77 2004 3–60 
mon.

51.9

Malkanthi 
et al. (2007)

Farming 
community

80 2005 <5 ys. 19.0

DCS (2009) National 
survey

6567 2006–
2007

0–59 
mon.

16.2 13.8 40.2 17.3

Jayatissa 
(2009)

National 
survey

2865 2009 <5 ys. 17.4 14.3 46.7 19.2

Jayatissa and 
Hossaine 
(2010)

Kurunegala 224 2009 6–59 
mon.

12.4 18.8 – 12.9

Male 
(0–59 
mon.)

14.8

Female 
(0–59 
mon.)

11.0

FHB (2011) National 
survey

2010 <5 ys 15.9

Nanayakkara 
and Silva 
(2011)

Pannala 200 n.a. 4 mon. 15.5
6 mon. 13.8
9 mon. 16.1
12 
mon.

22.4

Peiris and 
Wijesinghe 
(2011)

Weeraketiya 1219 n.a. 0–5 ys. 11.8

(continued)
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There were ten studies focusing on child malnutrition in sub-populations. One 
study has focused on the child malnutrition in farming communities (Malkanthi 
et al. 2007) and their reported value of stunting (19% in 2005) was higher than the 
closest national survey value of 13.5% reported by DCS in 2002 (DCS 2002). 
Prasanna (2015) also reported a higher stunting value of 23% for the fishing com-
munity. Those two studies reflect higher vulnerability of farming and fishing com-
munities to chronic malnutrition. However, the prevalence of wasting (11.2%) in the 
fishing community was lower than the national average (15.1%) reported in DCS 
(2017). In contrast, Peiris and Wijesinghe (2011) reported that the prevalence of 

Table 2.2 (continued)

Author and year
Study 
population

Sample 
size

Year 
of 
survey

Age 
cohort Rural Urban Estate

Sri 
Lanka

FHB (2012) National 
survey

2011 <5 ys. 12.8
2011 Infants 

≤1 yr.
7.3

2011 2–5 ys. 15.1
Jayatissa et al. 
(2012a, b, c)

National 
survey

7306 2012 6–59 
mon.

13.1

Jayatissa et al. 
(2012a, b, c)

Jaffna 282 2007 0–5 ys. 15.2

FHB (2013) National 
survey

2012 <5 ys. 11.3
2012 Infants 6.6
2012 2–5 ys. 13.2

Prasanna 
(2015)

Fishing 
community in 
Ambalangoda

189 n.a. 1–5 ys. 23.0

FHB (2015) National 
survey

2014 <5 ys. 10.5
2014 Infants 6.3
2014 2–5 ys. 11.6

Pathmeswaran 
et al. (2005)

National 
survey

2528 2003 9–10 
ys.

15.5

Thamilini et al. 
(2015)

Puttalam, 
Kurunegala 
and Matale

380 n.a. 2–5 ys. 15

Ubeysekara 
et al. (2015)

Akurassa 428 n.a. 6–24 
mon.

17.0

FHB (2016) National 
survey

2015 <5 ys. 9.6
Infants 5.5
2–5 ys. 10.5

Jayatissa and 
Wickramage 
(2016)

National 
(migrant 
worker 
fathers)

321 2012 6–59 
mon.

11.6

Kandeepan 
et al. (2016)

Jaffna 846 n.a. 1–5 ys. 26.4

DCS (2017) National 
survey

7870 2016 0–59 
mon.

17 14.7 31.7 17.3
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Table 2.3 A summary of studies reporting the prevalence of wasting among preschool children 
(%)

Author and 
year

Study 
population

Sample 
size

Year 
of 
survey

Age 
cohort Rural Urban Estate

Sri 
Lanka

DCS (1988) National 
survey

1995 1987 3–36 
mon.

13.6 Colombo 
13.4 
(other 
urban 
10.2)

7.1 12.9

DCS (1995) National 
survey

1993 16.4 Colombo 
12.2 
(other 
urban 
16.8)

9.5 15.5

DCS (2002) National 
survey

2000 3–59 
mon.

15.9 Colombo 
10.1 
(other 
urban 
6.3)

11.8 14.0

Jayasekera 
(2006)

State-operated 
foster care 
institutions in 
Sri Lanka

77 2004 3–60 
mon.

25.0

DCS (2009) National 
survey

6567 2006–
2007

0–59 
mon.

14.8 14.7 13.5 14.7

Jayatissa 
(2009)

National 
survey

2865 2010 <5 ys. 12.0 11.0 12.3 11.8

Jayatissa and 
Hossaine 
(2010)

Kurunegala 224 2009 6–59 
mon.

13.1 25.0 14.0

6–59 
mon. 
male

15.9

6–59 
mon. 
female

12.0

Peiris and 
Wijesinghe 
(2011)

Weeraketiya 1219 n.a. <5 ys. 42.7

Nanayakkara 
and Silva 
(2011)

Pannala 200 n.a. 4 mon. 10.3
6 mon. 8.0
9 mon. 8.0
12 
mon.

11.5

FHB (2012) National 
survey

2011 <5 ys. 15.3
2–5 ys. 9.8
Infants 7.3
<5 ys. 14

Jayatissa 
et al. (2012a, 
b, c)

Jaffna 282 n.a. 0–5 ys. 14.3

(continued)
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stunting was lower and that of wasting was far higher in the Weeraketiya area com-
pared to the national average figure for the recent year. As wasting is an outcome of 
the recent lack of food or illness that prevents children from eating or absorbing 
nutrient and stunting is an indicator of chronic undernutrition, the latter is less 
surprising.

Another study reported that in state-operated foster care institutions, half of the 
children between the ages of 3 and 60 months were stunted, one-fourth was wasted 
and two-thirds were underweight (Jayasekera 2006). As expected, children in the 
war-affected areas were more malnourished than others with respect to all the three 
forms of malnutrition (Kandeepan et al. 2016). When the age range of children and 
the risk of malnutrition are considered, children less than 6 months of age seem to 
be at a minimum risk (Nanayakkara and Silva 2011). Further, the children in house-
holds having a migrant worker father were found to be less stunted (Jayatissa and 
Wickramage 2016).

Table 2.3 (continued)

Author and 
year

Study 
population

Sample 
size

Year 
of 
survey

Age 
cohort Rural Urban Estate

Sri 
Lanka

Jayatissa 
et al. (2012a, 
b, c)

National 
survey

7306 2012 6–59 
mon.

19.6

FHB (2013) National 
survey

2012 <5 ys. 13.6
Infants 8.6
2–5 ys. 15.6

FHB (2014) National 
survey

2013 <5 ys. 13.0
Infants 8.0
2–5 ys. 14.9

Prasanna 
(2015)

Fishing 
community in 
Ambalangoda

189 n.a. 1–5 ys. 11.2

FHB (2015) National 
survey

2014 <5 ys. 12.2
Infants 7.9
2–5 ys. 13.7

Thamilini 
et al. (2015)

Puttalam, 
Kurunegala 
and Mathale

380 n.a. 2–5 ys. 21.8

Ubeysekara 
et al. (2015)

Akurassa 428 n.a. 6–24 
mon.

17.1

FHB (2016) National 
survey

2015 <5 ys. 12.2
Infants 7.2
2–5 ys. 13.5

Jayatissa and 
Wickramage 
(2016)

National 
survey

321 2012 6–59 
mon.

18.2

Kandeepan 
et al. (2016)

Jaffna 846 n.a. 1–5 ys. 21.6

DCS (2017) National 
survey

7870 2016 0–59 
mon.

15.6 12.9 13.4 15.1
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Table 2.4 A summary of studies reporting the prevalence of underweight among preschool chil-
dren (%)

Author and 
year

Study 
population

Sample 
size

Year 
of 
survey

Age 
cohort Rural Urban Estate

Sri 
Lanka

DCS (1988) National 
survey

1995 1987 3–36 
mon.

38.7 Colombo 
27.6
(other 
urban 
26.5)

52.9 38.1

DCS (1995) National 
survey

1993 38.3 Colombo 
31.2
(other 
urban 
29.9)

52.1 37.7

DCS (2002) National 
survey

2000 3–59 
mon.

30.8 Colombo 
18.2
(other 
urban 
21.3)

44.1 29.4

Jayasekera 
(2006)

State-
operated 
foster care 
institutions in 
Sri Lanka

77 2004 3–60 
mon.

63.5

DCS (2009) National 
survey

6567 2006–
2007

0–59 
mon.

21.2 16.5 30.1 21.1

FHB (2010) National 
survey

2009 <5 ys. 27.4

Jayatissa and 
Hossaine 
(2010)

Kurunegala 224 2009 6–59 
mon.

19.4 17.6 – 19.3

6–59 
mon. 
male

20.4

6–59 
mon. 
female

18.2

Jayatissa 
(2009)

National 
survey

2865 2010 <5 ys. 20.8 17.7 37.9 21.6

FHB (2011) National 
survey

2010 <5 ys. 23.8

Nanayakkara 
and Silva 
(2011)

Pannala 200 n.a. 4 mon. 11.5
6 mon. 13.8
9 mon. 14.9
12 
mon.

17.2

Peiris and 
Wijesinghe 
(2011)

Weeraketiya 1219 2011 <5 ys. 41.2

(continued)
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2.4.1.2  Status of Undernutrition Among Adolescents and Adults
There is a dearth of research on malnutrition among school-age children and adults 
in Sri Lanka. However, as revealed by Jayatissa et al. (2002), the rate of malnutrition 
among primary school children was as same as preschool children in 2002 (Table 2.6). 
Malnutrition continued to prevail at the same rate among preschool and primary 
school children. However, a recent study signaled a rising rates of both underweight 
and stunting among primary school children (Naotunna et al. 2017). There was a 
marginally lower prevalence rate of stunting. The same study suggested that one in 

Table 2.4 (continued)

Author and 
year

Study 
population

Sample 
size

Year 
of 
survey

Age 
cohort Rural Urban Estate

Sri 
Lanka

FHB (2012) National 
survey

2011 <5 ys. 19.8
Infants 9.5
2–5 ys. 24.2

Jayatissa 
et al. (2012a, 
b, c)

National 
survey

7306 6–59 
mon.

23.5

Jayatissa 
et al. (2012a, 
b, c)

Jaffna 282 2012 0–5 ys. 9.5

FHB (2013) National 
survey

2012 <5 ys. 17.3
Infants 8.5
2–5 ys. 20.8

FHB (2014) National 
survey

2013 <5 ys. 17.0
Infants 8.7
2–5 ys. 20.4

Prasanna 
(2015)

Fishing 
community in 
Ambalangoda

189 n.a. 1–5 ys. 31.0

FHB (2015) National 
survey

2014 <5 ys. 16.4
Infants 8.8
2–5 ys. 19.3

Thamilini 
et al. (2015)

Puttalam, 
Kurunegala 
and Mathale

380 n.a. 2–5 ys. 21

Ubeysekara 
et al. (2015)

Akurassa 428 n.a. 6–24 
mon.

21.3

FHB (2016) National 
survey

2015 <5 ys. 15.6
Infants 8.4
2–5 ys. 19.0

Jayatissa and 
Wickramage 
(2016)

National 
survey

321 2012 6–59 
mon.

24.0

Kandeepan 
et al. (2016)

Jaffna 846 n.a. 1–5 ys. 33.1

DCS (2017) National 
survey

7870 2016 0–59 
mon.

20.8 16.4 29.7 20.5
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four of the primary school children are thin and that the proportion of boys who are 
thin was statistically higher than that of girls. Study of Pathmeswaran et al. (2005) 
revealed that none of the students in a selected private school were stunted. In another 
study, it was revealed that primary school children in Colombo had a relatively lower 
rate of malnutrition prevalence (Thilakarathne and Wijesinghe 2011).

Study on malnutrition among adolescents have given arise to a large range of 
estimates, starting from 16.4% (wasting) to 28.5% stunting and 47.2% underweight 
(Jayatissa and Ranbanda 2006; FHB 2015). The FHB (2012, 2015) reported stunt-
ing and wasting in children among different school grades, suggesting that over a 

Table 2.5 Nutrition status of Sri Lanka compared with South Asia and World

Category Indicator

Sri Lanka 
(national 
average)

South Asia 
(regional 
average)

World 
(global 
average)

Undernutrition At birth Low birth 
weight

15.7a 27 15

Preschool Stunting 17.3a 34 23
Wasting 15.1a 15 8
Underweight 20.5a

Women in 
reproductive age

Thinness 14.9b 31 21
Short stature 7.2a 11 7

Micronutrient 
deficiencies

Women in 
reproductive age

Anemia 34.1c 49 33

6–59 months Vit A 
deficiency

6 42 25

Overweight and 
obesity

Preschool Overweight 1.0a 4 6
Adolescent Overweight 4.6b 10 15

Obesity 1.4b 2 4
Adult-men Overweight 22b 18 36

Obesity 4.2b 3 10
Adult-women Overweight 31.9a 24 38

Obesity 13.3a 7 14
Food supply Undernutrition 1990 31d 24 25

1999 30 18 20
2009 26 16 16
2014 22 16 14

Availability of 
fruits and 
vegetables

1990 188 221 342
1999 198 266 462
2009 202 338 551
2014 226 373 588

% calories from 
staples

1990 40 33 41
1999 44 36 44
2009 42 39 48
2014 43 40 44

aDCS (2017)
bJayatissa et al. (2012b)
cDCS (2007) (refers to mild anemia), all others: Hawkes and Fanzo (2017)
dShekar et al. (2007) Malnutrition in Sri lanka: scale, scope, causes, and potential response

J. Weerahewa et al.
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period of 3 years, prevalence of both stunting and wasting has marginally increased, 
except among Grade 7 students. Only very few studies are available on the adult 
anthropometry and among them one indicates that 14.9% of women and 16.2% of 
the men between the age category of 18 and 59 are thin (Jayatissa et al. 2012a, b, c). 
Considering the regional disparities, 22% of the estate women were thin in 2016 
(DCS 2017).

2.4.1.3  Determinants of Undernutrition
Fifteen studies examined the association or causal relationship between household 
income, mother’s nutritional status, socioeconomic status, feeding behavior, and child 
malnutrition in Sri Lanka. Of the 15, 5 reported a significant negative association 
between (causality) household income and/or wealth and child malnutrition (Ekanayake 
et al. 2003; Rathnayake and Weerahewa 2005a, b; Rannan-Eliya et al. 2013; Jayatissa 
and Wickramage 2016). Of these five studies, one study (Rathnayake and Weerahewa 
2005b) has researched the association between mother’s income and child nutritional 
status (Table 2.7). The findings of this study indicate that when maternal employment 
generates extra income, the calorie intake of all individuals of the household increases, 
yet the allocation of calories to the children of the household is reduced.

Six of the 15 studies listed in Table 2.7 have investigated the association between 
mother’s knowledge and child malnutrition (Ekanayake et al. 2003; Rathnayake and 
Weerahewa 2005a, b; Jayawardena 2012, 2014; Prasanna 2015). Some studies have 
conceptualized the maternal knowledge about nutrition through their literacy rate 
(Prasanna 2015) and number of years of schooling (Rathnayake and Weerahewa 
2005a, b; Jayawardena 2012), while Ekanayake et al. (2003) has specifically looked 
at awareness of the mother on nutritional aspects. Irrespective of the different con-
ceptualization, except one almost all of the studies reported a significant negative 
causality between mother’s knowledge/education and child malnutrition. The asso-
ciation between mother’s nutritional status and age, and child malnutrition has been 
assessed in three studies using maternal height and maternal BMI as proxy for 
maternal nutritional status (Ekanayake et  al. 2003; Rannan-Eliya et  al. 2013; 
Ubeysekara et al. 2015). All three studies reported a positive association between 
age of the mother and the child malnutrition. The association between the maternal 
height and child malnutrition is negative (Rannan-Eliya et al. 2013).

The significant association between the feeding practices and child malnutrition 
was reported in four studies (Rannan-Eliya et  al. 2013; Jayawardena 2014; 
Ubeysekara et al. 2015; Perkins et al. 2018). Examples of feeding practices included 
to the econometric models were, late introduction of fat and oil to child food, con-
tinuation of breastfeeding at the age of one, early initiation of breast feeding, and 
feeding with a low protein diet.

Apart from the above determinants, some reported studies have looked at the 
association between child malnutrition and alcoholism of the farther or smoking 
habit of the farther (Jayawardena 2014; Prasanna 2015), low birthweight, altitude, 
ethnicity, number of children in the family, and the household size. The effect of low 
birthweight will continue to hamper the growth of child in later state as well 
(Ekanayake et al. 2003; Jayawardena 2012; Rannan-Eliya et al. 2013; Jayatissa and 
Wickramage 2016).

J. Weerahewa et al.
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2.4.2  Micronutrient Deficiencies

Nineteen studies included in this review have estimated the prevalence of anemia 
among preschool children, adolescents, and adults (Table  2.8). Among them, 12 
were national-level surveys (Jayatissa (2009); Mudalige and Nestel 1996; Piyasena 
and Mahamithawa 2003; Pathmeswaran et al. 2005; Jayatissa and Ranbanda 2006; 
Hettiarachchi et al. 2006; DCS 2007; Jayatissa and Hossaine 2010; Jayatissa et al. 
2012a, b, c; Naotunna et  al. 2017; Allen et  al. 2017). As per the findings of the 
national surveys conducted by the MRI in 1996, 45% of the preschool children in 
Sri Lankan were anemic (45%) (Jayatissa et  al. 2012a, b, c). However, with the 
time, deficiency has declined to a level of 15.1% (Jayatissa et al. 2012a, b, c). By 
1994, the prevalence rate of anemia among primary school children and adolescents 
was closer to 50% (Mudalige and Nestel 1996). According to DCS (2007), there 
was a marginal decrease in the prevalence rate in 2006/2007 for all age groups. 
However, even by mid of the 20th century closer to one-third of the preschool chil-
dren and more than one-third of pregnant and nonpregnant women were anemic. An 
estimate coming from a geographic subgroup (Galle in the Southern Province of Sri 
Lanka) indicated that in 2003, the prevalence rate of anemia is as high as 54% 
among adolescents (Hettiarachchi et al. 2006). The prevalence rate among primary 
school children in 2014  in North Central province was only 17.3% (Allen et  al. 
2017; Naotunna et al. 2017). Many sample surveys carried out after 2006 indicated 
that the rate of anemia prevalence was less than 20% for several communities 
(Jayatissa et al. 2012a, b, c; Senadheera et al. 2017) except for Jaffna, which was a 
war-affected area (Kandeepan et al. 2016).

The prevalence of anemia among boys has been slightly higher than that among 
girls in both preschool children and primary school children (Pathmeswaran et al. 
2005; DCS 2007; Jayatissa and Hossaine 2010; Jayatissa et al. 2012a, b, c). However, 
adolescent females had shown a higher prevalence compared to males (Hettiarachchi 
et al. 2006; Allen et al. 2017).

2.4.3  Overweight and Obesity

2.4.3.1  Overweight and Obesity Among Preschool Children
Twenty of the included studies examined overweight and obesity among Sri Lankan 
population (Table 2.9). Out of them, 11 had explored the prevalence of overweight 
among preschool children and adolescents (Pathmeswaran et al. 2005; Jayatissa and 
Ranbanda 2006; Thilakarathne and Wijesinghe 2011; Jayawardena et  al. 2012; 
Jayatissa et  al. 2012a, b, c; Rathnayake et  al. 2014a, b; FHB 2015; DCS 2017), 
while the rest studied the prevalence of overweight and obesity among adults 
(Fernando et  al. 1994; Katulanda et  al. 2010; Fernando and Wijesinghe 2010; 
Jayatissa et al. 2012a, b, c; Perera and Ekanayake 2012; Rathnayake et al. 2014a, b; 
Jayawardena et al. 2012, 2013a, b, 2016, 2017; DCS 2017).

2 Nutrition Transition in Sri Lanka: A Meta-Analysis of the Nutrition Profile
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Table 2.9 A summary of studies reporting the prevalence of overweight and obesity among chil-
dren and adolescents (%)

Author and year
Study 
population Sample size

Year of 
survey

Age 
cohort Category Overweight Obesity

Pathmeswaran 
et al. (2005)

National 
survey

2528 2003 9–10 
ys.

3.1

Pathmeswaran 
et al. (2005)

Private 
school 
students 
9–10 ys.

65 2003 Grade 
5

21.5

Jayatissa and 
Ranbanda 
(2006)

National 
survey

6264 2002 10–15 
ys.

All 2.2

Jayatissa and 
Hossaine 
(2010)

Kurunegala 224 2009 6–59 
mon.

Children 0.9

Women Nationally 
representative

Urban 15

Rural 4.2

Estate 7.4

All 6.7

Thilakarathne 
and 
Wijesinghe 
(2011)

Colombo 1347 2008 9–10 
ys.

All 8.9 5.1

Boys 17.0 6.9

Girls 10.1 7.8

Jayatissa et al. 
(2012a, b, c)

National 
survey

7306 2012 6–59 
mon.

Infants 0.7

1135 5–9.9 
ys.

Primary 
school 
children

3.1 1.6

405 10–18 
ys.

Adolescents 4.6 1.4

Jayatissa et al. 
(2012a, b, c)

Jaffna 282 2009 0–5 
ys.

Children 34.0

Jayawardena 
et al. (2012)

National 
survey

490 2006/2007 >5 ys. All 17.1 28.8

Men 14.2 21.0

FHB (2015) School 
children in 
300 MOH 
areas

3,976,852 2014 Grade 
1

School 
children

1.5

Grade 
4

2.6

Grade 
7

4.4

Grade 
10

3.7

FHB (2016) School 
children in 
332 MOH 
areas

1,729,268 2015 Grade 
1

1.7

Grade 
4

2.9

Grade 
7

4.8

Grade 
10

4.3

DCS (2017) National 
survey

7870 2016 0–59 
mon.

Urban 2.9

Rural 1.9

Estate 1.3

All 2.0
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As per the survey findings, the prevalence of overweight and obesity is less than 
3% among the preschool children (Jayatissa et  al. 2012a, b, c; DCS 2017). 
Considering the inequality, only 1.3% of the preschool children in the estate sector 
are overweight as compared to the urban sector (2.9%; DCS 2017). Male children 
have a higher tendency to be overweight than females (Jayatissa et al. 2012a, b, c). 
Primary school children have shown a higher tendency to be overweight and obese 
than preschool children (Pathmeswaran et al. 2005; Jayatissa et al. 2012a, b, c; FHB 
2015). However, the difference is not that high except for the primary school chil-
dren enrolled in private schools (Pathmeswaran et  al. 2005) and primary school 
children in Colombo area in the Western Province (Thilakarathne and Wijesinghe 
2011). As reported in Pathmeswaran et al. (2005), 20% of the private school stu-
dents in the studied sample were overweight. In many studies the prevalence of 
overweight was found to be higher than that of obesity. Among the adolescents, 
nearly 5% are overweight (Jayatissa et al. 2012a, b, c; FHB 2015). As observed, the 
prevalence of overweight and obesity is relatively higher among boys than girls 
among primary school children and adolescents.

2.4.3.2  Overweight and Obesity Among Adult Men and Women
Prevalence of overweight and obesity among adults are far higher than that of pre-
school children and school-age children (Table 2.10). Despite the range of values 
reported by different studies, the prevalence of overweight among adults is at least 
four times higher than that of preschoolers and adolescents.

One study using a nationally representative sample reported that the overweight 
and obesity statistics related to women were 31.9% and 13.3%, respectively, for the 
year 2016 (DCS 2017). However, as suggested by DCS (2007), the prevalence of 
overweight and obesity among women was lesser a decade ago, i.e., 24% in 2016 and 
7.2% in 2006 (DCS 2007). As both the studies have been carried out by the same 
institute and the age group was similar, these statistics are comparable and they 
reflect the rising burden of overnutrition among adults in Sri Lanka. Another national 
survey suggested that the prevalence was slightly lower among male in which 22.8% 
and 6.6% are overweight and obese, respectively (Jayatissa et al. 2012a, b, c).

In terms of the geographic distribution of the prevalence of overnutrition, three 
national studies (DCS 2000, 2007, 2017) have provided evidence to the positive 
association between urban living and the prevalence of overweight. In urban sector, 
one in three women are overweight and one in five women are obese. In particular, 
urban women are twice likely to be overweight as compared to estate women. 
However, with the rapid increase in the incidence of overweight in the estate sector 
women, the gap between two sectors is getting narrowed.

Apart from the nationally representative samples, several reports have presented 
overweight and obesity prevalence for a number of subgroups, e.g., adults in 
Colombo, women in Pannala and Negombo, institutionalized elders, men in Kandy 
(Fernando et al. 1994; Fernando and Wijesinghe 2010; Perera and Ekanayake 2012; 
Rathnayake et al. 2014a, b; Jayawardena et al. 2016; Jayawardana et al. 2017). The 
prevalence of obesity among cardiac patients, men in Kandy, and women in Pannala 
and Negombo is higher than the national-level statistics.

J. Weerahewa et al.
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Table 2.10 A summary of studies reporting the prevalence of overweight and obesity among 
adults (%)

Author and 
year

Study 
population

Sample 
size

Age 
cohort

Year of 
survey Category

Overweight 
(%)

Obesity 
(%)

Fernando 
et al. (1994)

Colombo 
suburb

633 30–64 
ys.

n.a. All 9.89

Men 7.0

Women 13.4

FHB (2008) National 
survey

2007 Pregnant 
mothers

13.0

FHB (2009) National 
survey

2008 Pregnant 
mothers

13.1

FHB (2010) National 
survey

2009 Pregnant 
mothers

13.9

Fernando 
and 
Wijesinghe 
(2010)

Kandy 105 >65 
ys.

2009 Institutionalized 
elders

28.6

Jayatissa 
and 
Hossaine 
(2010)

Kurunegala 185 15–
49 ys.

Nonpregnant 
women

Urban 33.3 20.0

Rural 24.6 4.8

All 25.3 6.0

Katulanda 
et al. (2010)

National 
survey

4532 Above 
18 ys.

2005–2006 All 25.2 9.2

Urban: male 30.6 16.4

Urban: female 34.8 20.7

Urban: All 32.7 18.5

Rural: male 20.4 4.7

Rural: female 26.7 8.7

Rural: all 23.3 6.7

FHB (2011) National 
survey

2010 Pregnant 
mothers

14.1

Chathurani 
et al. (2012)

Anuradhapura 990 Pregnant 
women

14.1

FHB (2012) National 
survey

2011 Pregnant 
mothers

15.2

Jayatissa 
et al. 
(2012a, b, c)

National 
survey

7606 15–49 
ys.

2012 Nonpregnant 
and non- 
lactating women

22.8 6.6

3019 18–59 
ys.

Women 24.6 6.9

3019 18–59 
ys.

Men 22 4.2

Jayawardena 
et al. (2012)

National 
survey

490 Adults 2011 All 17.1 28.8

Men 14.2 21.0

Women 18.5 32.7

Perera and 
Ekanayake 
(2012)

Colombo 437 ≥60 
ys.

n.a. Elders 18.0

FHB (2013) National 
survey

2012 Pregnant 
mothers

16.2

(continued)
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2.4.3.3  Determinants of Overweight and Obesity
There were eight studies, which have explored the association between overweight 
and obesity, and household income, physical activity level, leisure activities, and 
education level of adults (Arambepola et al. 2008; Katulanda et al. 2010; Jayatissa 
et  al. 2012a, b, c; Perera and Ekanayake 2012; Rathnayake et  al. 2014a, b; 
Jayawardana et al. 2017). Of these, five have reported a positive association between 
overweight and household income (Katulanda et al. 2010; Jayatissa et al. 2012a, b, 
c; Rathnayake et al. 2014a, b; Jayawardana et al. 2017), and three reported a nega-
tive association between physical activity level and overweight among adults 
(Rathnayake et al. 2014a, b; Jayawardena 2014). Two of these studies have found a 
positive relationship between urban living and overweight (Katulanda et al. 2010; 
Arambepola et al. 2008). The association between female gender and overweight 
and obesity was reported by Katulanda et  al. (2010) and Perera and Ekanayake 
(2012). Surprisingly, three studies have reported a positive association between edu-
cation level and the incidence of overweight, of which one has studied the over-
weight among preschool children (Jayatissa et al. 2012a, b, c), and the other has 
studied the overweight among adults (Katulanda et al. 2010). One study focusing on 
overweight and obesity among adolescents reported that lower fruit consumption, 
skipping of breakfast, and intake of high-energy dense food are positively associ-
ated with the overweight prevalence among adolescents (Rathnayake et al. 2014a, b; 
Table 2.11).

Table 2.10 (continued)

Author and 
year

Study 
population

Sample 
size

Age 
cohort

Year of 
survey Category

Overweight 
(%)

Obesity 
(%)

Jayawardena 
et al. 
(2013a, b)

National 
survey

600 >18 
ys.

2005–2006 18.0 30.4

FHB (2014) National 
survey

2013 Pregnant 
mothers

17.2

Rathnayake 
et al. 
(2014a, b)

Pannala and 
Negambo

100 20–45 
ys.

2012 Premenopausal 
women

38.0 34.0

Rathnayake 
et al. (2015)

Pannala and 
Negambo

100 20–
45 ys.

2012 Women 38 34

FHB (2015) National 
survey

2014 Pregnant 
mothers

20.2

Jayawardena 
et al. (2016)

526 Adults 2012 Cardiac patients 22 33

DCS (2017) National 
survey

16,806 15–49 
ys.

2016 Urban women 35.8 20.1

Rural women 31.9 12.4

Estate women 17.3 6.1

All women 31.9 13.3

Jayawardana 
et al. (2017)

Kandy 2469 16–72 
ys.

2013–2014 Men presented 
for a routine 
medical exam at 
the National 
Transport 
Medical 
Institute

31.8 12.3
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2.5  Diagnosis of Nutrition Transition

2.5.1  Key Trends, Patterns in Malnutrition and Its Determinants

As Table 2.12 indicates, child’s nutritional status has improved in Sri Lanka, while 
WRA anemia has declined over the last 40 years. However, there is a slight increase in 
obesity and overweight among adults. This contradicting sign indicates that Sri Lanka 
is facing double burden of malnutrition. In fact, more than one in ten preschool and 
school children in Sri Lanka suffer from at least one form of undernutrition. This pro-
portion is even higher in the estate sector due to relatively higher rates of poverty and 
low level of maternal education, maternal nutrition level, and poor feeding practices.

As brought up in this review, income is one of the key determinants of undernu-
trition. People in the lowest income quartile consume monotonous cereal-based 
diets which lack some important macro and micronutrients. In contrast, people in 
the highest income quintile consume more diversified diets which are relatively 
high in animal-based foods. However, increase in income does not always lead to 
higher nutrient intake as part of the increased income is spent to buy nonnutritive 
attributes. Therefore, it is not the family income but the effective income allocated 
for the consumption of nutritious food that affect the nutritional outcome of the 
household. Any addiction that reduces the income allocated to food consumption 

Table 2.11 A summary of studies reporting the determinants of overweight and obesity

Author and 
year

Association 
or causality

Outcome 
variable

Food-related 
factors Income

Physical 
activity 
level Other factors

Arambepola 
et al. (2008)

20–64 years Meal size Household 
income

Physical 
activity

Age, marital 
status

Katulanda 
et al. (2010)

>18 years 
old

Household 
income

Higher 
education, 
urban living, 
being female

Jayatissa 
et al. 
(2012a, b, c)

Women 
15–49 
overweight 
and obese

Household 
wealth

Husband’s 
education

Perera and 
Ekanayake 
(2012)

Causal Gender 
(female +), 
ethnicity 
(moor +)

Rathnayake 
et al. 
(2014a, b)

Lower fruit 
consumption, 
skipping 
breakfast, 
energy intake

Household 
income

Physical 
activity

First-born 
child, screen 
viewing 
hours (+), 
irregular 
menstruation

Jayawardana 
et al. (2017)

Men 
16–72 years 
old

Household 
income

Physical 
activity

Age, being 
moor
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Table 2.12 Changes in the status of malnutrition and food supply in Sri Lanka during 
1977–2016

Category Indicator
1977–
1986

1987–
1996

1997–
2006 2007–2016

Child 
anthropometry

Low birthweighta 23% 16.7% 15.7%b

Stuntingc 27.5% 23.8% 13.5% 17.3%
Wastingc 12.9% 15.5% 14.0% 15.1%
Underweightc 38.1% 37.7% 29.4% 20.5%

Adolescence 
Anthropometry

Overweightd 2.2%d 4.6%

Obesitye 0.1% 0.26% 0.87% 1.4%
Adult 
anthropometry

Overweight: Menf 14.3%

Obesity: Meng 0.35% 0.6% 2.6%
Overweight: 
Womene

24.0% 31.9%

Obesity: Womenc 5.0% 
(2000)

7.2% 13.3%

WRA thinness (BMI 
less than 18.5)c

22% 
(2000)

16% 9.1%

WRA short stature 
(height less than 
145 cm)c

10.6% 7.2%

Micronutrient 
deficiencies

WRA anemia 45%h 39%i 11.1%j

Vitamin A 
deficiency 
(6–59 months)
Undernutritionk 33.9%l 

(1990–
1992)

29.6% 22.1%

Food supply Fruit and vegetable 
intakek

270.25 g 
per capita 
per day

192.37 g 
per capita 
per day

188.16 g 
per capita 
per day

205.93 g 
per capita 
per day

% of calories from 
staplesj

56.85% 56.5%

WRA Women of reproductive age (15–49 years)
aFHB (2013), MoH
bDCS (2016)
cDHS (various years)
dJayatissa and Ranbanda (2006)
eWHO
fWHO
gJayatissa et al. (2012a, b, c)
hJayatissa (2009)
iMudalige and Nestel (1996)
jAllen et al. (2017)
kFAO: Food balance sheet
lFAO (2010)
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will negatively influence the nutrition outcome of the household. Addiction to alco-
hol and smoking habit of the father are two such addictions that have prevented the 
child achieving its desired level of growth in estate sector and fishing community in 
Sri Lanka. This has become a determinant in the estate sector because estate sector 
dwellers are more likely to consume alcohol compared to urban and rural dwellers 
(Jayathilaka et al. 2016).

This review suggests two opposite relationships between women’s employment 
and child malnutrition. While many of the studies portray an inverse association 
between women’s employment and child nutrition, one study suggests a positive 
association between the two variables, probably due to the interlinkage between 
women’s income and caring. Though increase in women income can be used to 
improve the nutritional status of children, due to the increased time burden of 
women, growth of infants could be adversely affected by women employment 
(Johnston et al. 2018). However, older children are benefited by the income contri-
bution of the mother. Similarly, Burroway (2017) also showed that although some 
jobs are capable of alleviating child malnutrition, malnutrition is high among people 
those who are engaged in agricultural jobs.

Income is a necessary but not a sufficient drive to alleviate child malnutrition. As 
indicated by the analysis of the available literature, nutritional status of the mother 
is a critical factor in determining the nutritional outcome of the child. Maternal 
height and BMI affect anthropometry of preschool children. This intergeneration 
vicious cycle needs to be broken down to improve child nutrition. Maternal height 
and BMI influence the birthweight and the nutritional outcome of the child. The 
chance of giving birth to a low weight baby is higher among malnourished mothers 
than other groups. The role of mother in determining the nutrition outcome goes 
beyond this intergenerational relationship. Mother’s knowledge on health and 
growth of a child plays a significant role in improving the child health (Glewwe 
1999).

With respect to the determinants of overweight and obesity, unlike in some 
developing countries where overweight and obesity are associated with lower 
income groups and least education level (Drewnowski and Specter 2004), the oppo-
site has been observed in the Sri Lankan context where obesity rates are higher 
among high-income and highly educated groups than the low-income and less- 
educated groups. This may be partly due to the difference in food consumption 
basket and physical activity of these groups.

2.5.2  Results of the Econometric Analysis

The results of the meta-regression analysis were consistent with our expectations 
and previous literature (Table 2.13). The results of the analysis indicate that over the 
years, both stunting and underweight in Sri Lanka have significantly reduced (mod-
els 1–9), while wasting has increased (Model 8). Regression results further wit-
nessed a geographical inequality in child malnutrition where urban children are less 
undernourished and estate sector children are more undernourished (Models 1, 7 

2 Nutrition Transition in Sri Lanka: A Meta-Analysis of the Nutrition Profile
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and 9). However, with respect to the prevalence of wasting, estate sector performs 
better than the other two sectors, where the prevalence of wasting is lower than the 
other two sectors. The results further suggest that all the sectors have been able to 
curtail the high prevalence rate of undernutrition, though the reduction is impressive 
in the estate sector as compared to other two sectors (Models 2–4).

High prevalence rate of malnutrition is associated with income quartile. As com-
pared to the rate of child malnutrition in the first four income quartile, the rate of 
child malnutrition in the fifth income quartile is low. Though statistically insignifi-
cant at 10% level, the prevalence rate in the third and fourth income quartiles is low 
compared to the bottom two quintiles. The difference was statistically significant at 
5% level only for the prevalence of wasting and underweight and not significant for 
stunting and overweight. Moreover, child malnutrition is inversely associated with 
the mother’s education level. The children who are born to mothers with no educa-
tion or only with primary education are at a higher risk of being stunted or under-
weight, whereas children born to mothers who have completed school education or 
with higher education qualifications are at a lower risk. The association is not sig-
nificant at 10% level for wasting and overweight. Similarly, it was found that chil-
dren less than 6 months old are at a lower risk of being stunted or wasted and higher 
risk of being underweight, compared to other age groups. In contrast to this, chil-
dren above the age of 1 and less than 2 have a higher risk of being stunted and 
wasted. This reinforces the finding, which implies better care at first few months and 
improper introduction of complementary food at the age of 1. Indicating the double 
burden of malnutrition, children between the ages of 6 months and 2 years show a 
higher risk of being overweight. One of the salient finding of this study is that none 
of the estimated models provide empirical evidence for the presence of gender 
inequality of malnutrition.

2.6  Summary, Conclusions, and Way Forward

2.6.1  Summary and Conclusions

Based on the findings of the previous section, this review assessed the degree of 
nutrition transition in Sri Lanka. As stated in Sect. 5, over these years, Sri Lankan 
diet has transformed toward more animal-based products as compared to cereal- 
based monotonous diet consume in the past. However, still the share of food of 
animal origin to total intake of calorie, protein, and fat remains relatively small in 
Sri Lanka. These facts suggest that Sri Lanka has not reached the fourth stage of the 
nutrition transition in which the diet includes more fat that comes from animal prod-
ucts. The consumption of sugar and salt also has increased in Sri Lanka to a far high 
level to be classified into the third stage of the nutrition transition.

Considering the regional disparities in food consumption, in some geographical 
locations in the country, still the consumption of products of animal origin remains 
low while the consumption of cereal-based products is high. Contrast to this in 
urban areas, consumption of cereal-based products has declined in favor of products 
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of animal origin. Thus, it can infer that even though the stage of nutrition transition 
Sri Lanka is not clear, in terms of diet transformation, certain geographical com-
munities (e.g., estate sector) are still at the food insecurity stage1, while urban com-
munities are at the Degenerative disease stage.

The national-level statistics on undernutrition and overnutrition among preschool 
children and adult women are used in this review in the absence of those for overnutri-
tion and undernutrition of the whole population. Accordingly, it was found that child 
malnutrition has declined in Sri Lanka, and in some geographical subgroups (children 
in the estate sector) it has declined by leaps and bounds. This reduction in undernutri-
tion in the estate sector has been accompanied by reduction in anemia status as well. 
This reduction of nutritional deficiencies is a characteristic of a receding famine stage. 
Though the estate sector was the most vulnerable sector to food insecurity four 
decades ago, this result provides strong evidence for an existence of a nutrition transi-
tion from the famine stage (food insecurity) to the “receding famine stage.”

The proportion of preschool children who are undernourished is higher than the 
proportion of preschool children who are overweight. However, in some geographi-
cal sub-groups in Colombo in the western province, overweight among school chil-
dren is higher than that of undernourished implying that these communities (urban 
has already shifted to the stage 4 of the nutrition transition) are at different stages of 
nutrition transition.

The incidence of overweight and obesity among Sri Lankan adults are higher than 
South Asian average and almost same as the world average. As the DHS (2006/2007, 
2016) indicates, overweight among women has increased over a 10-year period, the 
prevalence is higher among urban dwellers than the rest. By 2016, the major nutri-
tional problem faced by women is overweight. This high prevalence rate of over-
weight among adult is one of the characteristics of the stage 4 of the nutrition transition 
(Degenerative disease). However, in the estate sector, the prevalence of thinness 
among adults is higher than the prevalence of overweight. Thus, it is obvious that 
estate sector has not reached the fourth stage of the nutrition transition process.

The burden of NCDs has increased in Sri Lanka. Hospitalization due to diabetes 
mellitus, hypertensive disease, and ischemic heart disease has more than doubled 
during the last three decades (MoH 2011, Ministry of Health, Nutrition and 
Indigenous Medicine 2017). Around 70% of the disease burden in Sri Lanka is due 
to NCDs. Nearly 30% of the total hospital deaths are due to cardiovascular diseases, 
which are the first leading cause of death in Sri Lanka for the past few years (WHO 
2015). The hospitalization for NCDs has accelerated after 1990, while those due to 
infectious diseases has rapidly declined after 1990 (DCS 2009).

In summary, it is evident that Sri Lanka on average has swung between stages 
3 and 4 of the nutrition transition, while some communities have already shifted 
to stage, some others are still struggling to move away from the third stage. It can 
be concluded that Sri Lanka, as in many developing countries, experiences the 
duel burden of malnutrition characterized by coexisting undernutrition and 
overnutrition.

1 This condition mimics the stage as defined by Popkin (1999)
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2.6.2  Way Forward

This review witnessed a nutrition transition in Sri Lanka similar to many developing 
and transitional economics where both undernutrition and overnutrition coexist. 
Poverty, low maternal nutritional status, and lack of maternal knowledge on nutri-
tion hinder the success of alleviating malnutrition despite several attempts taken to 
combat the epidemics of undernutrition and micronutrient deficiencies among chil-
dren and pregnant mothers in the country. Urbanization, change in food consump-
tion pattern, and physical inactivity may have contributed to the emerging problem 
of overnutrition.

The findings from this review have important policy implications on several 
areas such as agriculture, nutrition and health, and education. Food policies, agri-
cultural policies, and nutrition policies need to be integrated to combat the triple 
burden of malnutrition in Sri Lanka. Agricultural policies should be reoriented to 
diversify farm-level production. The existing policy framework of the country 
incentivizes paddy production at the expense of high-value agricultural products. To 
this end, the current land policy, which bans the use of paddy land for cultivation of 
other crops, could be relaxed. Agriculture research policies need to be directed to 
explore the possible ways of improving nutritive values of crop and animal-sourced 
food in addition to yield improvements.

Food policies of the country, government taxes, and subsides need to be reformu-
lated to make nutritious food more affordable. Import taxes can be charged on 
unhealthy food item (i.e., energy dense and/or junk foods) to make them less afford-
able to the consumers. Legislations are required to transform the food processing 
industry to depict sugar and salt contents in processed foods through compulsory 
labeling requirements. Along with such changes, reformations in consumption pat-
tern are required through attitudinal changes. Public awareness through campaigns 
on the food-based dietary guidelines is required. School children need to be edu-
cated and regulatory measures should be imposed on sales of food items within 
school premises.

As stated before, though there have been many attempts to combat undernutri-
tion and micronutrient deficiencies, the need to prevent the rising tide of overnutri-
tion has not been adequately emphasized in Sri Lanka. Thus, it is necessary to 
introduce programs and policies to curtail the rising epidemic of overnutrition in the 
country at this early phase.

More research is needed to provide more scientific evidence for in-depth under-
standing of the prevalence of malnutrition in Sri Lanka. As evident from the review, 
prevalence of certain forms of malnutrition is higher in certain communities. The 
studies conducted so far provide no evidence to explain such patterns. More research 
is needed to understand the determinants of multiple forms of malnutrition and their 
interconnections over the lifecycle. Further research is needed to synthesize the 
trends in physical activity and NCDs and their association with food consumption 
behavior and demographic changes in the society, which has not been covered in 
this review.
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Given the trends in the nutritional outcomes, a sound national monitoring pro-
gram to record the health and nutritional data of citizens of all age groups will be 
required to track the improvements in health and nutritional status.
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