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ABSTRACT

Chrononutrition relates food consumption to circadian cycles, which affect
metabolism and health. Locally, there are not enough culturally and linguistically
suitable methods to capture these behaviors. Malaysian adults’ chrononutrition
practices were examined using the self-administered Malay-Chrononutrition
Questionnaire (M-CNQ). This multi-phase validation procedure included stage 1
forward & backward translation, stage 2 expert review & content validity, stage 3 face
validity, and last stage are reliability testing. Ten experts assessed content validity,
whereas 10 adults assessed face validity for clarity and relevance. A sample of
Malaysian adults completed the questionnaire twice over a set time for reliability
testing. CVI (Content Validity Index), FVI (Face Validity Index), Cronbach's alpha,
ICC, and Bland-Altman plots were used in psychometric tests. An overall I-CVI of
0.97 and S-CVI/Ave of 0.98 indicated substantial expert agreement that the M-CNQ
has excellent content and face validity. The item-level face validity index (FVI)
ranged from 0.90 to 1.00, which was also outstanding. Instrument reliability testing
demonstrated moderate to good internal consistency and test-retest reliability.
Cronbach's alpha ranged from 0.20 to 0.67, and ICC scores across variables were 0.19
to 0.67, greater for meal time and frequency. Good behavioural category agreement
between test and retest showed the tool's temporal stability. In conclusion, the Malay-
Chrononutrition Questionnaire is reliable for studying time-based eating in Malaysian
adults. It offers excellent potential for circadian health-based eating behavior therapies,
public health surveillance, and academic study.

Keywords: Chrononutrition, Questionnaire Validation, Meal Timing, Eating
Behaviour, Circadian Rhythm, Malay-Chrononutrition Questionnaire (M-CNQ),
Malaysia
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CHAPTER 1: INTRODUCTION

1.1  Research Background

Chrononutrition examines the interactions between meal timing, frequency,
regularity, and circadian rhythms, and why it is relevant to health research regarding
metabolism. The absence of a consistent eating pattern, such as late-night snacking
and missed or short-timed meals, is ritualistically related to the adverse
cardiometabolic effects on the organism, including obesity, type 2 diabetes, and
metabolic syndrome (Raji et al., 2024). The prevalence of metabolic syndrome has
also increased to 35.9% in adults aged 18 to 60, according to a recent survey conducted
in Malaysia, according to the Ministry of Health report for 2023 (Wan et al., 2025).
The results imply an urgent need to develop adequate tools to measure behaviours
related to chrononutrition, especially in non-Western regions with high differences in

culture- and diet-related behaviours (Mentzelou et al., 2024).

The Malaysian population determines different eating habits, predetermined by
various religious, cultural, and social standards. Whereas people are more likely to
recognize the essentiality of chrononutrition in health, current assessment tools have
mainly been developed using Western frameworks. Such devices can underestimate
culturally distinctive behaviours such as the timing of meals during Ramadan and
standard cultural dietary habits that Malaysian people embrace. Roughly 50 % of
people who support pro-therapy have the problem of unpassable segmentation
(Hairudin et al., 2023).

The Chrononutrition Questionnaire (CNQ) is a long-established scale to assess
chrononutrition behaviours, which depends on aspects like timing, pattern, and
periodical alignment of meals with daily circadian rhythms. The CNQ was created in
Australia and is needed to link dietary behaviours and biological rhythms. It has been
confirmed in various individuals, such as shift workers and non-shifters. The
questionnaire focuses on the core areas such as the frequency of meals, the time of the

first and last meals, and eating pattern variability, thus offering a complete tool in



