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Abstract

Unhealthy dietary practices are a major modifiable risk factor for non-communicable diseases (NCDs) in
Sri Lanka. Accurate assessment of dietary intake and eating behaviours is essential for effective
prevention strategies; however, existing dietary assessment tools often lack cultural relevance and fail to
capture contextual factors. This study aimed to develop and cognitively validate a culturally appropriate,
paper-based diet diary for use in the Sri Lankan population. The diet diary was developed through a
multi-step process involving a literature review and qualitative exploration of public perceptions on diet
and diet recording. Findings informed the design of a structured 7-day diet diary incorporating local food
items, photographic portion size guides, meal timing, eating context, hunger level, and mood. Expert
review and participant cognitive validation were conducted to finalize the tool. The developed diet diary
was found to be culturally relevant, user friendly, and easy to complete. This culturally appropriate diet
diary provides a practical and comprehensive tool for dietary assessment in Sri Lanka and has potential
application in population-based research and community-level interventions.

Introduction

According to World Health Organization (WHO), non-communicable diseases (NCD) account for 75% of
the deaths globally and 73% of these deaths occur in low and middle income countries [1]. In Sri Lanka,
according to the Indoor Morbidity and Mortality data, nearly 50% of the total deaths that occurred in
government hospitals were due to major non communicable diseases such as cardiovascular diseases
and diabetes mellitus [2]. While a number of factors are responsible for the rising incidence of NCDs,
diet plays a major role as a behavioral risk factors [3], making dietary modification a much needed
intervention for the prevention of NCD.

The concept of ‘healthy diet’ is based on ensuring energy balance to maintain a healthy weight,
optimizing fat intake, increasing the consumption of plant based food and limiting the sugar and salt
intake [4]. With the global nutrition transition in the South East Asian region, the dietary patterns of the
population changed from a diet rich in legumes, vegetables and fruits into one that is high in
carbohydrates, sugar and fats [5]. Moreover, the habit of eating homemade food evolved into
consumption of commercially marketed fast food.

The findings of the WHO STEPS survey conducted in Sri Lanka reveal insufficient consumption of fruits
and vegetables in 51.1% of the Sri Lankans [6]. With the changes of food systems and dietary habits of
the population, better measurements and regular monitoring of dietary habits is crucial for the promotion
of healthy eating. Reliable dietary survey data provide a sound basis for the formulation of policies and
establishment of programs by the governments to promote healthy dietary habits in communities [7] .

To assess the dietary habits in-depth, a study of specific diet types or meal patterns is essential (8). A

meaningful meal extends beyond its combination of food items and nutritional composition, referring to

the event of eating and its accompanying cultural traditions, social norms as well as the meal timing,

location and individual behavior and the mood while eating [ 8, 9, 10] Whether a person perceives an
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eating occasion as a meal or a snack depend on food factors and environmental factors. A meal is
defined as food items eaten as a part of a structured event, whereas a snack is defined as a food items
eaten as a part of an unstructured event [ 11, 12].

The dietary pattern or characteristics of a meal is described with patterning (meal frequency, timing and
regularity), format (types of food, sequence and nutritional content) and context (social setting, family
involvement, eating location and related activities) [13]. Food journaling help people to recognize their
own eating patterns and adopt healthier habits through self-reflection [ 8]. Similarly, diet recording is
important in research and practice for assessing one’s dietary patterns and eating contexts, with a view
to identify problematic eating behaviours and recommend healthier alternatives [ 14].

Most of the existing tools used for diet recording focus on tracking nutritional intake, often neglecting
contextual factors like emotions, sensations, and environmental influences that impact eating behaviors
[15]. The traditional and widely used methods of dietary assessment include diet records (food diary),
food frequency questionnaires, 24-hour recalls, and diet screening [7], and some of these methods are
available in digital format as mobile applications [16]. The diet record or food record is a comprehensive
recording of all food items, beverages, dietary supplements for three to seven consecutive days
including both weekdays and weekend [16]. It is a real time food recording, which uses the estimates of
the portion sizes with household measures. The strength of diet diary is the relatively accurate
information on individual meals and eating frequency, while the decreasing completion quality over time
is identified as a limitation [17]. The diet record is one of the most reliable methods for assessing
individual food consumption [15, 18]. The paper based food diaries provide a convenient way to record
diet and address short term memory limitations in self-reporting, while promoting healthier eating habits
through self-reflection [15].

To improve accuracy and ease of food journaling / diet recording, researchers have explored the utility of
photographic food diaries [15], especially for the portion size estimation. Based on the validation and
comparison studies, photographic portion size estimation was found to be more accurate than the
traditional diet data collection models where the participants quantify food according to their own
household measurement units which will differ from house to house [19]. Measuring food using
household scales, estimated models and aids or pictures also improve the quality of data [20, 21].
Structured format of recording has been proven to reduce the respondent burden and improve the data
quality [21].

With the development of technology, dietary tools administered through mobile applications and
computerized systems have become increasingly popular globally [22]. Technology based dietary
assessment tools, including digital questionnaires, and image sensor based recognition have been
increasingly used in developed countries to overcome the client fatigability with traditional methods [23].
The use of these applications requires a high digital literacy, which could be a challenge in low- and
middle-income countries. In Sri Lanka, the digital literacy in urban sector is 43.6%, in rural sector 29% and
in estate sector 12.6%, with the highest digital literacy rate of 34.3% observed in the most populous and
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urban Western Province and the lowest of 11.8% in the Uva Province of the country. This discrepancy in
digital literacy makes the use of digital applications for diet recording impractical in routine practice or in
population-based research.

Despite the availability of advanced technology and image-based tools to improve efficiency of diet
recording, the challenges in ensuring accuracy and data management remain. Image-based dietary
assessments are often combined with automated food recognition software and portion estimation
reducing the participant burden, the vast amount of collected images remains a challenge [24]. Similarly,
though the mobile applications are becoming popular among the younger and urban populations, the
older or rural populations may prefer traditional methods to record their dietary intake [25]. Further,
according to a meta-analysis on energy and macronutrient comparisons these diet record apps were
found to underreport energy and macronutrients relative to more traditional dietary assessment methods
[26].

This paper attempts to describe the development and cognitive validation of a paper-based diet record
with culturally appropriate features to be useful for the majority rural population in Sri Lanka .

Methods

This diet record was developed as a preliminary step of a larger study assessing the dietary patterns,
nutritional status and the body composition in relation to predicted cardiovascular risk among the
population of the districts of Kegalle and Ratnapura Sri Lanka.

The development of the diet diary was conducted in three steps as follows.

1. Review of existing literature on perception of diet and currently used tools for dietary data collection

2. Assessment of the perception of diet and the experience and expectations on a standard dietary
data collection tool among the target population

3. Combination of the findings of the above two steps to develop a culturally appropriate 7-day diet
diary

Review of the existing literature

A comprehensive literature review was conducted using scientific databases; to identify the concept of
diet and the existing diet data collection tools and their strengths and limitations. The key search terms
were “diet”, “dietary assessment”, “dietary assessment tools”, “portion size estimation” and “dietary

behaviour” . Based on the findings the conceptual framework for the development of culturally apt diet

diary was decided.
Assessment of the perception of diet and diet recording among target population

A qualitative study was conducted in the Warakapola Medical Officer of Health unit area, Kegalle district,
Sri Lanka using three focus group discussions to explore public perception on diet and diet recording. A
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purposive sampling method was used to recruit 30 adult participants representing diversity in gender,
age, educational level and occupation. Prior to the discussions, participants were provided with standard
diet diary to record all food and beverages consumed over a week. Each discussion lasted around 40
minutes, was conducted in Sinhala language and audio recorded with supplementary filed notes.
Transcripts were translated into English and subjected to manual content analysis. Coding and theme
development were performed inductively [https://doi.org/10.21203/rs.3.rs-6666274/v1]

Development of the diet diary

With the findings of the above two components, the development of the diary was carried out with the
purpose of developing a culturally apt diet diary with ease of understanding and completion,
appropriateness of food categories with local pictures to create familiarity, with adequate space and
necessary instructions.

Pre-testing

Experts’ feedback: The first version of the culturally appropriate diet diary was sent to five experts in the
field of nutrition for further evaluation of the content and format.

Participants’ feedback: The second version of the diet diary improved according to the experts’ feedback
was pretested among 12 participants at Divisional Secretariat Office, Warakapola and written feedback
was obtained.

Ethical considerations

Ethical clearance for the study was obtained from the Ethics Review Committee, Faculty of Medicine,
University of Kelaniya, Sri Lanka (P/23/04/2022).

Results

Several important features that should be included in a scientifically sound, culturally appropriate and
user-friendly diet recording tool were identified through review of literature and focus group discussions
on perceptions of diet and diet recording among the target population.

Literature review

In the literature, the meal is described as a combination of different food categories with a certain
energy content to fulfill the physiological needs, involving individual’s emotional desires and experience
with a cultural and social significance. Therefore, a meal, in a broader sense, is related to the eating
context such as the occasion, place, social interactions and the emotions experienced while having the
meal. On the other hand, dietary patterns consist of patterning (meal frequency, timing, regularity or
skipping), format (food types, sequence and nutritional context) as well as the context (social setting,
family involvement, eating location, engagement in activities such as watching television while eating).
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Hence, it was evident that a comprehensive dietary assessment tool should capture all these aspects to
provide rich data on dietary patterns and eating behaviours.

The most common dietary assessment methods in research include diet records, 24 hour dietary recalls,
and food frequency questionnaires while screening tools are often used in laboratory based studies. The
major drawbacks of the currently practiced dietary records identified during the literature survey included
neglecting contextual factors, respondent fatigue, selection bias due to mode of administration and
reactivity bias. The findings suggested the need to improve the diet recording tool by providing a
structured format for recording meals with lists of names of food items, inquiring on time and location of
meals and providing photographic aids to accurately estimate the portion sizes.

The highly technical applications with video and audio and digital applications for mobile phones are
already available locally and globally. However, with the recent economic instability and the prevalent
socio-economic conditions of the country, such tools are not a feasible option for the majority.
Therefore, based on the above findings, the following criteria were adopted in the development of a
culturally appropriate diet recording tool for the Sri Lankan community.

1. A structured format to be filled up as a diary page, designed to include the information on food intake
during major meals such as breakfast, lunch and dinner, with two snacking occasions in between
breakfast and lunch as well as lunch and dinner. It was decided to provide separate spaces to record the
food item, portion size and time of consumption.

With this information it would be possible to assess the nutrient value and adequacy of intake of
different nutrients. In addition, inclusion of data on meal timing helped to assess the frequency and
patterning of meals.

2. A separate section to record additional information on the context of meals which included following
details.

- with whom and where the person has had the meal to assess the context of meals

- the hunger level before the meal and after the meal to assess the physiological drivers of the food
intake

- the mood at the time of meal intake to assess the emotions/psychology

3. Provision of photographic aids of commonly consuming food items to help estimation of portion
sizes

Findings of the Focus group discussions

Finding of the focus group discussions revealed the participants’ perceptions and awareness of certain
factors which determine a persons’ meals or dietary intake as well as their experience and expectations
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on diet recording. These findings were used as a guide to revise the diet diary to make it more culturally
appropriate and user -friendly.

The participants’ perceptions of a ‘meal’ were mainly based on the food types and nutritional value rather
than on calorie content of the food. Several factors that determine their daily meals or food intake were
identified; i.e. individual factors, family factors, availability of the food item, special occasions, time
factor and socio-economic factor and it was evident that only a few of these factors will come into play
in a specific situation. Therefore, collecting information on these influencing factor would be important
in interpreting the dietary patterns / behaviours and giving feedback.

The participants expressed the need to have guidance notes on filling the diet dairy with written
instructions, convenience in filling, a more attractive appearance and information to improve their
knowledge on diet.

Based on the above finding, it was decided to design the diary with an attractive cover page, notes on the
importance of maintaining the diet diary to motivate the respondents, instructions on how to fill the
document (including an example page) and some options to tick to make the document interesting and
user-friendly.

Findings of the focus group discussions were published in detail in the article “To eat and to know what
you eat”: exploring perceptions on diet and diet recording among people in a Sri Lankan locality (27)

Designing the diet diary
[Developed diet diary provided as a supplementary file]

Cover page: A picture of a family at a meal time was considered appropriate for cover page as family
factors affected the diet and nutrition on most occasions. Further, relating to family gives more
significance to the document in the Sri Lankan cultural context. The image was generated using freely
available Al tool ‘Midjourney’. No humans were involved in pictures.

Guidance notes: Participants’ experiences on benefits of diet recording (e.g. being conscious on what
they eat, the need to burn the calories consumed and the intention to cut down certain food items
/portion sizes according to their disease status) were used to develop the guidance notes on importance
of filling the diet diary.

Picture guide: A detailed picture guide was provided for the estimation of the number of servings of
commonly consumed food items in Sri Lanka using commonly used utensils.

Example page: To give a clear idea of how to make the entries in the diet diary, an example was provided
by filling the first page of the diary.

Diary proper: The sections to be filled in the diary were arranged in separate columns which included the
food items, the portion size or the servings of each food with the time of intake. A day’s food intake
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started with bed tea or water and then continued as breakfast, morning snack, lunch, evening snack and
dinner. This was believed to help the respondents remember the common meals they usually have per
day.

Apart from the basic diet diary format, a separate column was included parallel to the description of
meals to record their hunger level with two additional columns to record the eating context such as
where and with whom they take the meal. As suggested in the literature, these details were important in
describing the pattern of the meal for the interpreter. The details could be recorded by ticking the
appropriate option off a list of response alternatives, which improved user-friendliness as expressed
during the discussions with the potential participants. Further, two separate tables were added to enter
the fluid intake within the day, one table for the amount of water and other for the common drinks and
beverages consumed by the person per day.

Improving awareness on healthy eating. As suggested by the participants of the qualitative inquiry, a
section on healthy eating guidelines was developed as an appendix to the diet diary. However,
considering the influence it can have on the habitual intake, it was issued as a separate booklet after
completing the diet diary when the participants returned to the healthcare worker for the feedback. This
nutrition education booklet included information on how to prepare balanced meals at a low cost and the
guidelines on physical activity.

Pre-testing

The final version of the culturally appropriate diet diary was sent to five experts in the field of nutrition for
further evaluation of the content and format. Based on their comments, some minor corrections were
made in the picture guide, including the picture size and quality. The clarity of the instructions was
improved with changes of the wording in Sinhala and Tamil versions. Further, some improvements of the
example page were done as suggested by experts, such as including the method of preparation of the
curry (milk based or chili based).

This revised format of the diet diary was pretested among 12 participants at Divisional Secretariat Office,
Warakapola and written feedback was obtained. The participants unanimously agreed that its user
friendly and helpful in keeping an account of their food intake. Although some participants requested to
include a master food list from which each food item consumed can be selected, it was practically not
possible in a paper based format. After the pre-testing, the final version was prepared in all three
languages Sinhala, Tamil and English.

Discussion

The purpose of this study was to develop a dietary data collection tool to assess the dietary intake and
the eating behaviours among Sri Lankan population, which would overcome the limitations of the
existing tools. Several approaches were used to identify the essential features of a scientifically sound
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and user friendly diet recording tool, which were incorporated in designing the culturally appropriate diet
diary developed in this study.

During the focus group discussions on the experience on diet recording, the concepts of user
friendliness and maintaining interest emerged as key findings. To fulfill these requirements, a culturally
relevant diet diary was developed with the pictures of the common food items consumed by people and
the usual utensils used in Sri Lankan kitchens for food handling. This enabled estimation of portion sizes
easily and accurately as mentioned in the previous literature [21, 28]. To make the diet recording
interesting, ticking options were given to mark the hunger level and eating context such as where and
with whom they took the meal. The diary pages were structured to make it user friendly and all the
instructions on how to fill the diary were given at the beginning with a filled example page.

In the analysis of the currently used dietary data collection tools, neglecting contextual factors such as
emotions, sensations, and environmental influences which has an impact on behavior was identified as a
major drawback [15]. Therefore, new sections were included to record the participants’ level of hunger
before and after meals, reflecting the physiology which provide the sensation to eat [28, 29, 30]. Further,
the inclusion of a section to record their mood provided the opportunity to identify emotional eaters. As
emotions play a role in having a meal by a person [31], the information on mood would be useful in
identifying triggers of unhealthy eating patterns. The environmental and the social factors that are much
related with the meals of individuals [9, 11, 32,33] such as the place of eating and accompanying
persons could also be accounted for in the current format, enhancing the understanding of their
influence on dietary patterns and behaviours of the Sri Lankan population.

The need for prior training was another drawback observed in currently practiced diet recording [21].
Since Sri Lankans are a highly literate population with a literacy rate of 93.3% [34], providing detailed
written instructions on how to fill the diet dairy along with an example page was found to be sufficient to
guide the participants. This will overcome the need of prior training, making the application of the tool
easier and more user friendly.

Another major limitation of the currently practiced dietary records is the need of higher motivation to
complete the process [21]. This newly developed diet dairy included a section that listed out the benefits
of dietary record keeping which will provide the motivation for the respondents to continue maintaining
the diary for 7 days throughout.

In previous research on diet data collection tools, the existing tools were known to burden the
respondents [21, 28, 35]. To reduce the burden of filling the diary, several features such as having a
structured diary page with prompts on the routine meals/snacks, a place to record the timing of meals, a
separate spaces to record drinks and the items missed from the main table, a picture guide with
photographs to select the portion size easily and a set of responses to tick were included in the newly
developed diet diary.
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The uncertainty of the documentation due to difficulties in estimating the amount of ingredients,
preparation of the food items and portion size is another limitation documented [35]. The inclusion of
the picture guide of common Sri Lankan utensils and the portions of common food items help the client
to accurately estimate the portion size. The example page encourages to enter the preparation method
as chilly based, milk based or oil based on the common methods of preparing Sri Lankan curries.
However, calculating the amounts of minor ingredients such as spices will be difficult even with this
newly developed diet diary.

The tendency to conform to social desirability and the poor quality of diet resulting from economic
constraints can lead to under reporting of the actual diet as reported in the previous studies on dietary
assessment tools [21, 28]. This was another major concern in diet recording, but this limitation remain
with this newly develop diet diary as well.

Reactivity bias and the potential alteration of eating behavior due to self-awareness on dietary pattern
has also been identified as a limitation of diet recording in previous studies [21, 28]. This possibility
could not be avoided in this newly developed diet dairy. Though it is a limitation in assessing the
individuals’ dietary behavior, it will be beneficial if the diet diary is used as a tool for interventions
targeting the promotion of healthy dietary patterns among individuals.

Conclusion

The newly developed diet diary demonstrates several strengths that makes it user friendly, culturally
appropriate for the Sri Lankan population and yet scientifically well pronounced. It integrates both
nutritional and contextual dimensions of eating behavior. It is well structured with a design of a day-wise
format enabling comprehensive assessment of dietary frequency, timing and portion sizes as well as
being user friendly. The photographic portion size aids with familiar local utensils and the local food
items improve the accuracy of portion size estimation. Attractive layout and motivational notes provided
at the beginning further improve the completion of data and will be beneficial for the researchers as
well.

As a recommendation for further improvement of this diet dairy, it will be beneficial to provide a section
to record disease status and treatments, particularly for the patients with diet-related non-communicable
diseases. As these health conditions require diet control and certain medications can affect their desire
to eat, documenting this information would help evaluate the changes in dietary behaviour as well as the
improvement in disease status with adherence to the prescribed diet.
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