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Abstract

Nutrition and diet are key modifiable risk factors for the rising burden of non-communicable diseases like cardio-vascular
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diseases and diabetes in low- and middle- income countries (LMICs). The nutritional transition in dietary behaviours in
LMICs has most likely contributed to this problem. Although traditionally assumed to be environmental, dietary choices are
also genetically influenced. Twin study designs can be used to investigate the relative influence of genes and environment
on nutrition intake, eating behaviours and associated psychological health. The overall aim of this project is to: provide
proof-of-concept for the feasibility of using dietary (biomarker) data within the Children-of-Twin design in nutrition stud-
ies, develop laboratory skills and statistical genetic skills and establish a Sri Lankan-specific food composition database.
Currently, a pilot study is being conducted with 304 individuals (38 Monozygotic twin pairs, 38 Dizygotic twin pairs and
their male or female adult offspring). Questionnaire data on nutritional intake, eating behaviours, psychological well-being,
physical health, and bio-specimens are being collected. A Sri Lankan-specific food composition database was developed,
training sessions on macro and micro element analysis in biological samples and statistical genetics skills development were
conducted and Community Engagement and Involvement programs were carried out in two districts of Sri Lanka.

Keywords Nutrition intake - Psychological health - Intergenerational transmission - Diet - Twins - Sri Lanka

Introduction

The global burden of non-communicable diseases (NCDs)
has increased and changes in diet are recognized as one
of the leading contributors (Singh et al. 2020). Dietary
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patterns are influenced by a variety of social determinants
including health literacy, socio-economic status, food
preference, cultural diversity and food policies. Thus, the
world has seen a remarkable shift in dietary behaviours
that relate to the ‘nutrition transition’, where staple foods
are becoming more refined and processed (Popkin 2015).
Fat and meat intake is increasing, processed dairy products
and other processed foods are consumed more often, and a
larger number of meals are eaten outside the home (WHO
2002; Popkin 2015). Assessment of dietary intake among
different populations is essential to monitor the ongoing
nutritional transition and for the development of appropri-
ate interventions (Jayawardena 2016).

NCDs are associated with unhealthy dietary patterns
like excessive intake of sodium and processed foods
(added sugars and unhealthy fats), and with a low intake
of fruit and vegetables, whole grains, fibre, legumes, fish,
and nuts (Casas et al. 2018). Historically, the Sri Lankan
diet consisted of healthy foods involving vegetables, fruits,
whole grains, legumes, and domestic tuber roots (Jayat-
issa et al. 2014). There has been a significant change in
food consumption patterns in Sri Lanka which could be
attributed to globalization (Weerasekara et al. 2018). Diet
and nutrition are susceptible to influences within fami-
lies (Birch et al. 2007), as eating is a social experience
where parents transmit values to children to help them
develop healthy eating habits. This influence can promote
healthy as well as unhealthy dietary habits that predispose
to risk of cardio-metabolic diseases and obesity. Besides
this transmission of environmental risk/protection, dietary
choice and nutrition are genetically influenced and geneti-
cally correlated with metabolic risk (Reed 1997; Teucher
et al. 2007; Hasselbalch et al. 2008).

The ‘children of twins (CoT)” design is applied in this
study. The data collected from parents and children can be
assessed through this design to examine the genetic and
environmental influences on intergenerational transmis-
sion of human traits. The overall aim of this project is to
use this CoT design to investigate the relationship between
parental measures and child outcomes, and thereby assess
the relative impact of transmitted genetic and environmen-
tal effects on nutrition and diet. The project also aims to
construct a foundation for a food composition database
(FCDB) which provides comprehensive nutritional infor-
mation on Sri Lankan dishes. In addition, there are several
training streams such as developing skills in macro and
micro element analysis in biological samples, needed to
validate the nutrition and dietary data assessed by ques-
tionnaires; statistical genetics skills development program
to build capacity for twin data analysis; and training ses-
sions on Community Engagement and Involvement (CEI),
to train and establish a critical mass of people for future
nutrition-related research in Sri Lanka.
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Complex traits such as dietary choice and nutrition are[Xei5

influenced by both genes and environment (Reed 1997;
Teucher et al. 2007; Hasselbalch et al. 2008). However,
there is a gap in knowledge on the intergenerational trans-
mission of dietary choices and whether associations are
due to direct environmental impact or transmitted genetic
factors. Similarly, nutritional epidemiology needs an
approach to control for confounding effects of environ-
mental factors that are shared by family members (e.g.,
socio-economic status) (Ioannidis 2018).

To address this, quantitative genetic methods can be
adopted to compare the similarity among family members
and estimate the influence of genes and environment on
their traits and behaviours. In addition, studying samples
of twin pairs with children can provide valuable insight
into the nature of intergenerational associations (McAd-
ams et al. 2018). Therefore, a novel method in nutrition
research is used in the present study, which is an extension
of the classical twin model to include the children of the
twins (CoT design).

Study Population and Setting

Participants of the COTASS-2 follow-up study (Jayaweera
et al. 2018), who are currently living in the Colombo dis-
trict of Sri Lanka, are invited to this study. Since this is a
pilot study using an existing cohort, female twins (identi-
cal or non-identical) with adult offspring (age 18-years or
above) from all ethnicities who speak Sinhala or English
languages are purposively invited.

Exclusion Criteria

Twins are excluded if either one of them does not have an
offspring aged 18-years or above, or if one of the twins or
their offspring lives out of the Colombo district. Potential
participants with cognitive impairments are also excluded.

Sample Size, Sampling Method, and Recruitment Process

The sample size was calculated considering the data col-
lection period and available resources. Three hundred and
four individuals (38 Monozygotic twin pairs, 38 Dizygotic
twin pairs and their offspring) will be recruited for this
study.
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Potential participants are being contacted via phone by
a research assistant (RA), and an information leaflet in
English or Sinhala language is being given to the indi-
viduals who are interested in participating in the study.
Informed written consent was obtained from the eligible
twins and their offspring who participated in the study.

Questionnaire Data and Biospecimen Sample Collection,
Transportation and Storage

Considering the COVID-19 safety concerns, the partici-
pants are given the option of completing the questionnaire
by themselves and sending it via post or an RA to visit their
houses. Data on diet, eating behaviours, mental health, gen-
eral health, substance use and chronic diseases are being col-
lected from all participants (see Table 1 for details). These
questionnaires have been translated and culturally adapted
for use in Sri Lanka. The food frequency questionnaire
(Jayawardena et al. 2012, 2016), has been validated for use
in Sri Lanka.

In addition, 24-h dietary recall data (Jayawardena 2016)
is being collected from participants before the biospecimen
(blood and urine) collection. This allows to compare of 24-h
dietary recall data and food frequency questionnaire data

Table 1 Data collected for the study

with serum and urinary markers for validation of subjective
measures of dietary intake.

Blood and urine samples are being collected once on a
convenient date for the participants by experienced phle-
botomists working at an accredited private hospital. All cur-
rent COVID-19 safety measures are being followed during
the sample collection process. A total of 10 ml of blood
and 20 ml of morning urine is collected after 8-h of fasting.
Biospecimen is currently being analysed for the assessment
of nutritional biomarkers.

Questionnaire data collected and biospecimen data ana-
lysed during the pilot study are indicated in Table 1.

Data Analysis
Model-Fitting Analysis

The specific analysis to generate the biospecimen variables
are described in the next sections. These variables and the
questionnaire data will be entered into SPSS statistical soft-
ware (IBM SPSS Statistics 23), followed by a data clean-
ing process by trained data entry operators. Data will be
analysed using SPSS and OpenMx within the R statistical

Type of data Questionnaire/biospecimen data

Description of data collected

Questionnaire data
Eating Behaviour Questionnaire (Herle et al. 2019)

Questionnaire data Beck Depression Inventory-II (Beck et al. 1961)

Generalized Anxiety Disorder (GAD-7) (Spitzer et al. 2006)
Substance use (Nicotine and alcohol consumption) (Devel-

oped by the IRD)

Checklist of Chronic Disease (Developed by the IRD)
General Health (Short Form 36 Health Survey Question-

naire, SF-36) (McHorney et al. 1993)

Food Frequency Questionnaire (Jayawardena et al. 2012,

2016)
24-h Dietary Recall (Jayawardena 2016)

Biospecimen data  Serum carotenoids

Serum macro mineral and ultra-trace mineral contents

Macro minerals—Na, K, Mg, P, Cl, Ca
Micro minerals—Fe, Cu, and Li

Blood urea nitrogen (BUN)

Urinary total phenolic content

Sociodemographic Questionnaire (Developed by the IRD)

Basic Socio-demographic details

Eating Behaviours

Presence and severity of depressive symptoms
Presence and severity of anxiety symptoms
Tobacco and Alcohol use screening tool

Presence of chronic diseases

Self-assessed general health
Frequency of the consumption of food types

Details of diet during the past 24 h

Correlate with fruit and vegetable intake

Serum carotenoid content refers to the quantitative assess-
ment of carotenoids present in the diet through the analysis
of compounds in serum

Correlate with all food intakes

Minerals refer to the assessment of different macro and micro
mineral contents in the diet. Food groups contain different
types of minerals in different quantities

Correlate with meat, fish, dairy and legume food intake
Blood protein content refers to the quantitative assessment of
protein in the diet

Correlate with fruit and vegetable intake

Urinary total phenol content refers to the quantitative assess-
ment of phenolic compounds present in the diet through the
analysis of compounds excreted in the urine
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software (Neale 2016). The statistical method used to esti-
mate the effects of latent genetic and environmental factors
on variances and covariances of traits; Structural Equation
Model fitting (SEM), will be conducted using OpenMx. The
models will vary from simple univariate twin models and
bivariate twin models to more complex models including
the novel Children-of-Twins model.

Biospecimen Analysis
Analysis of Serum Carotenoid Content

Analysing serum carotenoid content and urinary total
phenolic content as biomarkers is of great importance in
gaining insight into individuals' fruit and vegetable intake.
These compounds function as natural antioxidants within
the human body, playing a crucial role in preventing vari-
ous non-communicable diseases that many Sri Lankans suf-
fer from due to poor dietary habits (Mennen et al. 2006;
Medina-Remon et al. 2011). Serum carotenoid content will
be analysed by the High-performance liquid chromatography
(HPLC)-UV method with the universal C18 reversed-phase
column (Gueguen et al. 2002; Tremblay et al. 2018).

Analysis of Serum Macro Mineral and Ultra-Trace Mineral
Content

The mineral composition reflects the integration of these
diverse varieties into one's diet. Both macro and micro min-
erals hold significant importance in supporting a wide range
of physiological functions within the human body. Their
pivotal roles include promoting proper growth, facilitating
development, and ensuring overall well-being (Livingstone
and Black 2003).

Macro minerals; sodium (Na), potassium (K), magne-
sium (Mg), phosphorus (P), chlorine (Cl), calcium (Ca), and
micro minerals; iron (Fe), copper (Cu), and lithium (Li) will
be determined using the following methods in Olympus AU
400 auto analyser and Electrolyte Analyser/ AVL machine
by an appointed medical laboratory service provider (Duffy
1982; Khalil et al. 1986; Burnett et al. 2000; Lowe et al.
2005) (Table 2).

Determination of Blood Urea Nitrogen (BUN)

Nitrogen serves as an indicator of consumption. The intake
of proteins holds paramount importance for the human
body, as they serve numerous essential functions that
greatly contribute to maintaining overall health and well-
being (Peng et al. 2023). These roles encompass a wide
array of physiological processes that are vital for optimal
functioning. Protein-rich sources primarily include meat,
fish, dairy products, and legumes. Determination of BUN
will be carried out according to the colorimetric kinetic
method in the Olympus AU 400 auto analyser.

Determination of Urinary Total Phenolic Content

Polyphenols are non-nutritive plant secondary metabolites
commonly found in the human diet. Both experimental and
epidemiological data have suggested the role of polyphe-
nols in the prevention of chronic diseases, particularly car-
diovascular diseases, type-2 diabetes and certain cancers
(Vauzour et al. 2010; Huang et al. 2018). Urinary Total
Phenolic Content (TPC) will be assessed by the Fast Blue
BB method (Hinojosa-Nogueira et al. 2017).

Development of a Sri Lankan Specific Food
Composition Database

Selecting the List of Food Items to be Included in the FCDB

Four different approaches were used to select the list of
food items. Foods that are commonly consumed by the Sri
Lankan population were selected using the national level
dietary survey from the development phase of the Food
Frequency Questionnaire (FFQ) for Sri Lankan adults
(Jayawardena et al. 2013). Some leading supermarkets and
a few fast-food outlets were visited. Marketing person-
nel of these outlets were interviewed to get records of the
popular food items available in the supermarkets or fast-
food outlets. Data was also acquired from local literature.

Table 2 Biospecimen analysis

- Cl, Na, K, Li
methods for determining serum

Ton-selective electrode (ISE) method

mineral content Ca
Mg
P
Fe
Cu
Blood urea nitrogen (BUN)

Urinary total phenolic content (TPC)

Colorimetric endpoint assay
Magnesium assay kit

Colorimetric blue of molybdate method
FerroZine method

3,5-Di Br Paesa method

Colorimetric kinetic method

Fast Blue BB method
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Assigning Food Groups, Names and Codes

The list of food items was categorized into food groups.
Food names and food codes were assigned according to the
International Network of Food Data Systems (INFOODS)
regulations (FAOUN 2022).

Compiling Food Composition Data (FCD)

FCD for raw food commodities were assembled from exist-
ing FCDBs; primarily the United States Department of
Agriculture (USDA) Food Composition Database (USDA
2019), the United Kingdom (UK) Food Composition Data-
base (McCance and Widdowson 2015), and Sri Lankan Food
Composition Tables (FCTs) (Jayatissa et al. 2021). We also
used original research articles to acquire FCD. Food com-
position was calculated using the recipe calculation method.

FCD for cooked food was assessed through two differ-
ent methods. (1) FCD was calculated based on cooking
conversion factors in food commodities for which cooking
conversion factors are published through sufficient research
(Adikari and Thamilini 2018). (2) Food commodities were
cooked/prepared using standard recipes for which conver-
sion factors were not published. The recipe collection was
done using recipe books that contained Sri Lankan house-
hold recipes.

Conversion factors; which are the ratio, and weights of
cooked edible portions to raw edible portions, were calcu-
lated based on the measurements. Recipe calculation was
performed to determine FCD. Information about edible por-
tions, weight changes resulting from fat and water uptake or
loss (conversion factors), and retention factors were required
for recipe calculation (Bognér and Piekarski 2000).

In this method, all the ingredients were recorded with
their weight in grams. The weight of each ingredient was
summed up and the result was multiplied by their conver-
sion factor. This was multiplied by the nutrient retention
factor for each nutrient (USDA 2019). Yield factors for
fat change were applied at the recipe level (Reinivuo and
Laitinen 2007).

FCD for branded foods were recorded from food labels.
Food companies were contacted directly for branded food
items and food composition data were not presented in
labels.

Ethical Considerations and Dissemination
Consent and Information Provision
Permission to conduct a community-based research study

during the COVID-19 epidemic was obtained from the Min-
istry of Health, Sri Lanka. After the initial communication

with the potential participants, an information leaflet and
consent form of preferred language are either hand delivered
or posted. Adequate time is given to read and understand the
information and if necessary, to discuss it with family mem-
bers or relatives. They are also informed regarding voluntary
participation and the right to withdraw from the study or any
component of the study. Participants can withdraw from the
study before, during and up to one week after the interview
date without having to explain why and without any penalty.
To avoid undue inducement, we do not offer large incen-
tives or compensations, but considering the time/travelling
cost, and participants who prefer visiting biospecimen col-
lection centres are offered a reasonable compensation.

Data Storage, Sharing, Access Confidentiality
and Anonymity

Participants of the COTASS longitudinal study are assigned
a unique identification number which will be used for iden-
tification purposes of this project. Any personal informa-
tion of the participants is managed on a strictly confidential
basis and not be divulged to third parties. All confidentiality
arrangements adhere to relevant regulations and guidelines
in the UK Data Protection Act (UK Legislation 1998).

Questionnaire Data

Personal details of participants and documents that contain
non-anonymised data is stored in a confidential, password-
protected database, only accessible to the research team.
Non-anonymised data will be destroyed and the anonymised
data will be kept for possible future use for a period of up
to 10 years.

Biospecimen Data

Only the unique identification number with contact details
of the participants are being disclosed to the field sample
collection team as well as the data analysis teams. Follow-
ing the analysis, all remaining blood and urine samples will
be discarded after mixing with 80% ethanol. The standard
operating procedures for the safe disposal of infectious labo-
ratory waste will be followed in the laboratories.

Discussion
Challenges Encountered During the Study

We encountered several challenges as the project was
undertaken during the COVID-19 pandemic. The data
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collection process was delayed due to restrictions on
movement/travel and physical distancing. Questionnaires
were posted to participants who did not prefer house vis-
its. These participants were guided via phone about fill-
ing out the questionnaire. Compared to previous COTASS
studies, the field data collection team experienced a lot
of difficulties in recruiting potential participants. Many
of them were initially reluctant to take part due to fear of
contracting the COVID-19 virus. Following the COVID-
19 pandemic, Sri Lanka faced adversity due to a severe
economic crisis (World Bank 2022). This resulted in high
inflation, a shortage of medical and essential supplies, and
increased prices of basic commodities. We believe these
economic hardships and related consequences have further
discouraged potential participants from taking part in the
study. Although, global academic research activities have
been hampered significantly owing to these reasons (Hal-
eem et al. 2020; Harper et al. 2020), we have been able
to continue our work progressively coping successfully,
and we believe that reporting the unique perspectives and
experiences of this research team would benefit fellow
researchers to plan their research ahead to meet the future
demands proactively.

Recruitment of participants, which includes twin moth-
ers with adult offspring (aged 18 years or above), is a chal-
lenging task. Most twin mothers in the COTASS sample
have children below 18 years and therefore had to be
excluded. Among the eligible study units (one study unit
includes four individuals: twin mothers, and one adult off-
spring of each twin mother) some participants were una-
vailable for the study due to migration, living apart from
or being employed out of the Colombo district.

Research Collaborations

The Institute for Research and Development in Health and
Social Care (IRD) as an academic research institution, has
pioneered in conducting health and social care research,
through a team of long-term collaborators; local, regional
and countries from the global north who have expertise
in conducting high-quality research. In addition to the
established long-term collaboration between research-
ers at Kings College London and Keele University UK,
IRD plans to develop and extend new collaborative links
with (1) The National Institute of Fundamental Studies
(NIFS), a premier multidisciplinary research institute that
facilitates fundamental and advanced scientific research in
Sri Lanka and (2) The Department of Health Promotion,
Rajarata University of Sri Lanka which has long-standing
experience in developing and utilizing a ‘community-
based health promotion approach.

@ Springer

Sri Lankan-Specific Food Composition Database
(FCDB)

FCDBs are developed to support health professionals and
individuals in clinical and public health-level disease man-
agement. FCDBs are fundamental for nutrition science and
are used extensively in the public health domain, provid-
ing detailed information on the nutritional composition of
foods that are important for the country’s nutrition pro-
file. The first FCT in Sri Lanka was published in 1979 by
the Department of Nutrition, Medical Research Institute
(MRI) (Perera et al. 1979; Thamilini et al. 2015). Later it
was updated and published as a more comprehensive book
in 2021 (Jayatissa et al. 2021), which contains FCD for raw
food commodities, but it lacks nutritional information on
cooked food, mixed dishes and ready-to-eat foods that can
be purchased off the shelf. Up to date, FCDs are available
in several countries including the United States (Ahuja
et al. 2013), countries in South East Asia (Puwastien 2000)
and India (Longvah et al. 2017).

A food exchange list is a system that determines the
daily food plan based on units or exchanges of various
food types, specific to different cultures and practices fol-
lowed by different groups of people (Khan et al. 2017).
Therefore, a multi-ethnic country like Sri Lanka would
have a wide variation. Hence developing an up-to-date
electronic FCDB would allow us to determine the daily
food plan according to the present context, and also sup-
port future nutritional research conducted in Sri Lanka and
the South Asian region.

Dietary Biomarkers for Dietary Validation

Previous global research has underscored the significant
influence of genetics on various food preferences and die-
tary habits (Teucher et al. 2007). However, a substantial
research gap exists in understanding the genetic impact on
food choices within the unique context of Sri Lanka. This
discrepancy arises from the distinctiveness of Sri Lankan
culinary traditions compared to those of other nations. As a
result, this study holds immense importance in unravelling
the genetic effects on diverse food categories and their cor-
responding dietary biomarkers.

Dietary biomarkers serve as measurable indicators within
the body, offering valuable insights into an individual's
dietary consumption and dietary patterns. This insight is
achieved through the analysis of biospecimens. Biospecimen
analysis involves laboratory procedures that reveal informa-
tion for dietary validation. The process of dietary validation
is done through statistical analysis, considering both dietary
assessments/questionnaires and biospecimen data (Kuhnle
2012).
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Capacity Development: Statistical Genetics Skills
Development

Training the next generation of twin researchers in Sri
Lanka in the Twin method and the Children-of-Twins design
is essential for capacity building. Developing models for
twin data analysis requires specialized training. Currently,
there is only one international course on twin data analysis:
The Boulder Statistical Genetics Workshop, University of
Colorado. As most twin studies are still conducted in high-
income countries, this course is mostly attended by EU and
US delegates. However, with the rise of twin studies con-
ducted in LMIC, it is important to make this training avail-
able to different parts of the world. So, a Statistical Genet-
ics course was conducted by researchers from the s College
London to build capacity in twin data analysis and interpre-
tation, among the Sri Lankan researchers using OpenMx in
R statistical software. This training will also enhance utiliz-
ing existing Colombo Twin and Singleton Study (COTASS)
data resources.

Community Engagement and Involvement (CEI)

Community Engagement and Involvement (CEI) in research
refers to a process of active partnership between members
of the community and researchers (NIHR 2023). During the
process, a group of community members are involved and
engaged in various stages of the research project (Hoddinott
et al. 2018; NIHR 2019). This enables research being carried
out ‘with’ or ‘by’ members of the public rather than ‘to’,
‘about’ or ‘for’ them”. The contribution of the CEI group
improves the relevance, accountability and transparency of
research.

Despite the emerging trend in CEI in research, utilization
of this approach in health research is limited in South Asia.
CE]l, a relatively novel concept to Sri Lanka, is not yet well
developed and incorporated in research. To bridge this gap
in knowledge, a training component in CEI was integrated
and applied in the pilot project.

Training a CEIl Group in Nutrition Research

The IRD, in partnership with Keele University, UK, is in
the process of establishing a strong and visible CEI pillar in
Sri Lanka. This is done by building a cooperative network
with multiple stakeholders, with the aim of sharing knowl-
edge and practices of CEI activities with the wider public,
broadening the opportunities and identifying challenges for
CEL This initiative will be further developed to establish a
research collaboration with the Department of Health Pro-
motion, Rajarata University of Sri Lanka.

This training focused on establishing a critical mass of
people (3 different groups); (i) senior, mid-career and early

career researchers on the project (ii) researchers/academics
outside the project team (iii) a new project specific non-
academic lay group at Rajarata University to support future
nutritional research. Training provided on key aspects of
CEI, covering values and principles of CEI, methodologi-
cal aspects, practical and ethical considerations, and qual-
ity components. The training was based upon international
frameworks for community engagement (e.g., UNICEF’s
Minimum Quality Standards and Indicators for Community
Engagement; UK Public Involvement Standards). The train-
ing was delivered and adapted appropriately according to the
needs of the three groups, specifically ensuring that clear
and plain language and resources are used for the public
groups.

Strengths and Limitations of the Study

This project is the first step taken to develop a unique Sri
Lankan-specific food composition database as Sri Lanka
lacked an inclusive food composition database adapted to the
local context. This addresses the gap in knowledge on food
composition of commonly consumed food items including
both cooked and mixed dishes. The outcomes of this pro-
ject are invaluable for future nutrition research as well as in
fostering good nutrition.

For resource-poor LMIC settings, the development of
social, educational, technological, and economic domains
is crucial, in order to overcome the NCD burden and under-
nourishment, which primarily depends on research evidence
(Siriwardhana 2015). However, specific resources support-
ing the research activity such as opportunities for training
and capacity building for researchers are limited. This pro-
ject intends to address this concern by setting up three key
training streams while the pilot study will provide a ‘proof of
concept’ of using dietary (biomarker) data within the Chil-
dren-of-Twins design in nutrition studies. The results will
also help to create a high-quality research base for nutrition
health within Sri Lanka.

Furthermore, the exchange of new scientific knowledge
with the wider global scientific community is essential for
improving quality, increasing quantity, and ensuring con-
tinuity. Research collaborations enable comparison, con-
trasting, critique, and dialogue between peers from similar
settings and more “resource-rich” settings. Research partner-
ships built through this project, will also facilitate increased
attention to LMIC research, generate funding, and promote
future East—West collaborations.

However, our work clearly has some limitations. We
acknowledge the fact that study findings from a twin cohort
of the Colombo district in Sri Lanka might be different to
that of other areas of the country, and also may not be gen-
eralizable to other LMICs, because of the varying impact of
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heritable and environmental factors, which are population-
specific. However, as there is a good representation of eth-
nic minorities within this cohort, this methodology could
potentially be adopted in similar settings. Another possible
limitation is that the nutritional data is being collected dur-
ing an economic crisis, which could have affected people’s
nutritional choices.

Conclusion

The present study was designed to lay the foundation for
future nutrition-related research conducted in Sri Lanka.
This includes the transfer and development of knowledge
to conduct nutrition-related biomarker analyses as well as
statistical (genetics) analyses. Further, this study is the first
to develop a Sri Lankan-specific food composition database
as a reference for future nutrition research. In addition, valu-
able insights will be gained in terms of intergenerational
transmission of nutrition-related risk/protective factors.
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