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Article 
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Abstract: Sustainable diet behaviour is crucial in ensuring food security and healthy life with low 

environmental impacts, for the present and future generations. However, sustainable diet is a new 

concept both globally as well as in Malaysia.  Therefore, this study aimed to adapt and validate a 

questionnaire on sustainable diet behaviours, as well as to assess the levels and willingness of 

sustainable diet behaviour and its association with socio-demographic characteristics among 

university students in a public university in Malaysia. The final questionnaire resulted in three 

factors (perceived effectiveness, local/ seasonal food and behavioural control). The questionnaire 

displayed acceptable factor loadings (0.57 - 0.79) with total variance of 50.4% in the Exploratory 

Factor Analysis and demonstrated relative fitness in the Confirmatory Factor Analysis.  These 

findings showed that the adapted questionnaire was valid and could be used in the assessment of 

sustainable diet behaviour among young adults.  In the survey, the participants showed moderate 

positive sustainable diet behaviour.  Females and Indian participants were more likely to purchase 

seasonal / local foods and choose sustainable food products (p<0.05). Participants in the preparation 

and action stage for sustainable diet behaviour had higher scores in all three factors individually or 

combined.  The findings should be used as the basis for future studies among the general 

population and intervention programs in promoting sustainable diet behaviour in the country. 

Keywords: sustainable diet; behaviour; validation; university students 

 

Introduction 

Sustainable diet contributes to food security and healthy life for the present and future 

generations, with low environmental impacts (FAO 2010). Sustainable diet produces lower 

greenhouse gas emission in the environment and offers health benefits (Macdiarmid 2013a). The 

EAT-Lancet Commission advocated on taking more plant-based food while cutting down animal-

based food (Willett et al. 2019). Meat produces high greenhouse gas emission which contributes to 

climate change, while high saturated fat contributes to cardiovascular diseases. Besides that, taking 

local or seasonal food have also been one of the elements for sustainable diet (Macdiarmid 2013b). 

Seasonal food is closely associated with locally produced food (Brooks et al. 2011). Local seasonal 

food refers to foods produce in the natural production season and consumed within the same climatic 

zone, which may be more affordable and environmentally friendly.   Grocery stores should provide 

local and seasonal foods which are affordable, along with the information of food origin.    

In order to promote sustainable diet behaviour, the consumers need to perceive this behavior is 

effective in promoting health as well as friendly to the environment.  Akehurst et al (2012) 

demonstrated that perceived effectiveness was strongly associated with environment-friendly 

purchase behaviour.  High perceived effectiveness encourages consumers to translate positive 

attitudes into actual purchase. On the other hand, the existing barriers to practice sustainable diet 

behaviour such as price, consumers’ food habits and disbelief in the climate impacts of foods 

(Mäkiniemi and Vainio 2014) need to be addressed.   
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Malaysia is a multi-ethnic country with multiple religions and cultures which influence the 

population’s diet.  Some local studies reported organic food and Halal food as safe and healthy for 

daily consumption, as well as good for the environment and animal welfare (Ahmad and Juhdi 2010, 

Golnaz et al. 2010).  However, there are limited studies on the population’s behaviour on sustainable 

diet.  In order to promote sustainable diet among Malaysians, better understanding of their 

behaviours on sustainable diet is warranted. It is also important to have a validated tool to measure 

these behaviours.  Therefore, this study aimed to 1) adapt and validate a questionnaire on 

sustainable diet behaviour, 2) assess the levels of sustainable diet behaviour and its association with 

socio-demographic characteristics and 3) study the willingness to adopt sustainable diet behaviour 

using the transtheoretical model, among university students in a public university in Malaysia.  

Methods 

This study was divided into two phases, namely Phase 1 and II.  Both were of cross sectional 

design. Phase I was to validate the questionnaire assessing sustainable diet behaviour, while Phase 

II was to assess the participants’ sustainable diet behaviour using the validated questionnaire. The 

participants for both phases were university students from a public university in Kuala Lumpur and 

they were mutually exclusive.  

Phase I: Validation of sustainable diet behaviour questionnaire 

A total of 1020 undergraduate students were recruited using convenient sampling in a 

university’s leadership program. The questionnaire was prepared as an online Google form and it 

was self-administered by the participants.  Hardcopies were given to those who were unable to 

access the online questionnaire.  

Instrument 

The new questionnaire adopted items on sustainable food behaviour from the studies by 

Bouwman (2016) and DEFRA (2011), with permission.  Eight items on perceived effectiveness of 

sustainable behaviour from Bouwman (2016) were included.  These items covered behavioural and 

psychosocial determinants as well as underlying factors such as individual impact, health benefits, 

price, essential and importance of practicing sustainable food behaviour. From the study by DEFRA 

(2011),  nine items from the local/ seasonal food theme were selected to be included in the new 

questionnaire.    

Face validation of the questionnaire was carried out among two experts in the field.  A total of 

17 items in two categories, namely (1) perceived effectiveness of sustainable behaviour, (2) attitude 

for sustainable food consumption, were compiled.  A few modifications were made and agreed by 

the experts during the face validation process.  Modification such as “check the origin / seasonality 

of products” was changed to “It is too much of an inconvenience to find sustainable food” to give a 

broader meaning to sustainable food.  The answers to the questionnaire were on a five-point Likert 

scale, which were ‘1 - strongly disagree’, ‘2 - disagree’, ‘3 - neutral’, ‘4 - agree’, and ‘5 - strongly agree’. 

Higher score indicated better attitude and behaviour towards sustainable diet. The questionnaire was 

uploaded online in Google Form.   

The final part of the questionnaire evaluated participants’ willingness to practice sustainable 

diet in daily life. A question on ‘If I had a better understanding of the environment impacts of how 

food is produced’ with four options. The options were made in accordance to the four main stages of 

the Transtheoretical Model (TTM) (Prochaska, Redding, and Evers 2015) as follows: 1) I would still 

buy the food I usually buy (pre-contemplation); 2) I would be willing to make change to the food I 

buy to reduce my impact on the environment (contemplation); 3) I would be willing to take action 

such as growing my own food (preparation) and 4) I already make changes to the food I buy to reduce 

my impact on the environment (action).    

The questionnaire was translated to the national language of Malaysia (Bahasa Malaysia), using 

the forward and backward translation method. The translations were carried out by two bilingual 

professional translators. The translations were then moderated and a final version in Bahasa Malaysia 

(BM) were derived.  The BM questionnaire was translated back to English by another two different 
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translators.  The final version in English were compared with the original questionnaire to ensure 

both had similar meanings.  The final translated questionnaire in BM were pilot tested by a few 

students before rolling out for the study proper. 

Phase II: Assessment of sustainable diet behaviour 

A total of 1089 students from an orientation program organized by the university were recruited 

using convenient sampling. Students were invited to fill the validated questionnaire on sustainable 

diet behaviour (SDB) through the online Google Form. Data were collected within the same time 

frame for all students. Demographic characteristics such as gender, race, age and study background 

were also collected.  

Data Analysis 

Data collected via the Google Form were converted to a Microsoft Excel spreadsheet. The data 

were then converted into IBM SPSS Statistics 25 Spreadsheet and further analysed. Cases with 

missing values were deleted to prevent overestimation of  precision (Tabachnick and Fidell 2012). 

All negative items were inversely scored before further analysis. 

The questionnaire was validated using Exploratory Factor Analysis (EFA) on all 17 items and 

further confirmed with Confirmatory Factor Analysis (CFA). KMO values and Barlett’s test of 

sphericity were used to check for appropriateness of data for factor analysis. Factors were retained 

prior to several consideration as follows: Eigenvalues greater than 1, highest factor loadings, total 

percentage of variance and scree plot. Cronbach’s alpha was analysed to check for internal 

consistency.  

Meanwhile, descriptive analysis on sustainable diet behaviour scores were reported.  The mean 

differences among gender, ethnicity and study background were analysed via independent sample 

t-test and ANOVA. Finally, their willingness to adapt sustainable diet behaviour were analysed using 

ANOVA.   

Ethics Approval 

Ethics approval from the University Malaya Research Ethics Committee (UMREC) was obtained 

before the study was conducted (Reference Number: UM.TNC2/UMREC - 478). Permission from the 

university’s Student Affair Division was also obtained. Written informed consent was obtained from 

all students prior to data collection. 

Results 

Demographic characteristics 

There were more female participants for both Phase I and II (Table 1).  Demographic 

characteristics for both phases were quite similar.  There were slightly more Malays, followed by 

Chinese and Indians.  There were almost equal proportions of participants from the Science and Arts 

background.  The mean age of participants was 20.5+0.9 years old. 

Table 1. Demographic characteristics of students in Phase I and II. 

 Phase 1 (EFA) 

(n = 658) 

Phase 1 (CFA) 

(n = 315) 

Phase II 

(n = 1023) 

 

n (%) n (%) n (%)  

Gender     

Male 272 (41.30) 157 (49.80) 395 (38.6)  
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Female 386 (58.70) 158 (50.20) 628 (61.4)  

Ethnicity     

Malay 336 (51.10) 156 (49.50) 452 (44.2)  

Chinese 230 (35.00) 112 (35.60) 415 (40.6)  

Indian 66 (10.00) 36 (11.40) 116 (11.3)  

Others 26 (4.00) 11 (3.50) 40 (3.9)  

Study background     

Science 368 (55.90) 258 (81.90) 533 (52.1)  

Art 290 (44.10) 57 (18.10) 490 (47.9)  

     

Age (years) 

mean+sd 

 

20.5+0.9  

 

20.5+0.9   

 

20.5+0.9 

 

sd = standard deviation. 

Phase 1: Validation of sustainable diet behaviour questionnaire 

A total of 658 and 315 undergraduate students were recruited for exploratory factor analysis 

(EFA) and confirmatory factor analysis (CFA), respectively. Their demographic characteristics were 

presented in Table 1. 

Exploratory Factor Analysis 

Principal Component Analysis (PCA) with Promax rotation produced a five-factor solution with 

eigenvalues above 1.0, accounted for 53.8% of the total variance. The 17- items from the original 

questionnaire were reduced to 12 items with three factors from the EFA.  Five of the original items 

were removed as they obtained factor loading less than 0.5 (Field 2009), while one of the factors 

contained two items only. The scree plot (Figure 1) also revealed three data points above the break to 

be extracted (as indicated by the red arrow).  
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Figure 1. Scree plot to determine factor- retention for the self- reported questionnaire. 

Prior to the changes made, the PCA with Promax rotation was run again and produced three-

factor solution with eigenvalues above 1.0, accounted for total variance of 50.37% (Table 2), with the 

rotated factor values ranged between 0.565 and 0.786 (Table 3). The higher value of factor loading 

was selected for items with multiple factor loadings. The final three factors formed were retained 

after taking into consideration that these factors met the required criteria. 

Table 2. Factor Extraction using Principal Component Analysis with Promax Rotation. 

Factor 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums 

of Squared 

Loadingsa 

Total 

% of 

Variance 

Cumulative % Total 

% of 

Variance 

Cumulative % Total 

1 2.80 23.29 23.39 2.80 23.29 23.29 2.69 

2 2.10 17.47 40.76 2.10 17.47 40.76 1.96 

3 1.15 9.62 50.37 1.15 9.62 5.037 1.78 

a. When factors are correlated, sums of squared loadings cannot be added to obtain a total variance. 
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Table 3. Rotated factor matrix and Cronbach’s alpha for all items. 

Items 

Factorsa Cronbach's 

α 1 2 3 

F1: Perceived Effectiveness    0.76 

Sustainable food should be appreciated 0.79    

We need sustainable food  consumption 0.79    

Environment friendliness is important 0.76    

Sustainable food is worth its money 0.67    

Perceived positive health effects of sustainable food 

consumption 

0.57    

F2: Local/ Seasonal Food    0.58 

I don’t care where it was produced so long as it’s 

affordable  

 0.77   

My shop does not supply country of origin 

information of a food product 

 0.64   

It is inconvenient to check the origin / seasonality of 

products 

 0.63   

I don’t know what fruit and vegetables are in season   0.57   

F3: Behavioural Control    0.53 

It is too much of an inconvenience to find sustainable 

food  

  0.79  

 Sustainable food is not expensive   0.72  

Sustainable food is not an option where I shop   0.60  

All    0.70 

a.Factors: F1 Perceive Effectiveness; F2 Local/ Seasonal Food; F3 Food Purchasing (N = 658). 

Table 4 presented the categorization of the new factors from the original factors. One item 

(Sustainable food is not expensive) from the original factor on “perceived effectiveness of sustainable 

behaviour” and two factors from the original factor on “local/seasonal food” were grouped into one 

new factor (eigenvalues = 1.15) and accounted for 9.62% of total variance. The new factor from EFA 

were retained and appropriate names were given as best represent the items within the factors (Yong 

and Pearce 2013).  The additional factor was named as “behavioural control”, which included the 

price, accessibility and availability of sustainable food option when shopping.  
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Table 4. Categorization of the questions by original and final factors. 

Items Original Factors Final Factors 

Sustainable food should be appreciated Perceived effectiveness Perceived effectiveness 

We need sustainable food  consumption Perceived effectiveness Perceived effectiveness 

Environment friendliness is important Perceived effectiveness Perceived effectiveness 

Sustainable food is worth its money Perceived effectiveness Perceived effectiveness 

Perceived positive health effects of 

sustainable food consumption 

Perceived effectiveness 

Perceived effectiveness 

Sustainable food is not expensive Perceived effectiveness Behavioural Control 

My shop does not supply country of origin 

information of a food product 

Local/ Seasonal Food Local/ Seasonal Food 

I don’t care where it was produced so long 

as it’s affordable 

Local/ Seasonal Food Local/ Seasonal Food 

It is inconvenient to check the origin / 

seasonality of products 

Local/ Seasonal Food Local/ Seasonal Food 

I don’t know what fruit and vegetables are in 

season 

Local/ Seasonal Food Local/ Seasonal Food 

It is too much of an inconvenience to find 

sustainable food 

Local/ Seasonal Food 

Behavioural Control 

Sustainable food is not an option where I 

shop 

Local/ Seasonal Food 

Behavioural Control 

Overall, Factor 1 (F1) consisted of five items related to perceive effectiveness on sustainable food 

behaviour. Factor 2 (F2) had four items on choosing local or seasonal food. Factor 3 (F3) consisted of 

three items related to behavioural control, taking account the availability, price and preference of 

sustainable food.  The total score for the questionnaire ranged from 12 to 60.  Maximum scores for 

factors 1, 2 and 3 were 25, 20 and 15 respectively. 

Confirmatory Factor Analysis 

The final three factors and their distribution of items extracted from EFA were retained and 

tested for Confirmatory Factor Analysis (CFA). The fit indices demonstrated that the model with 

three factors and 12 items was relatively fit (χ2 = 106.83, df = 50, χ2/df= 2.20, GFI = 0.95, CFI = 0.90, 

AGFI = 0.92, RMSEA = 0.06).  
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Phase 2: Assessment of sustainable diet behaviour 

From the total of 1089 respondents, 66 questionnaires were incomplete.  Therefore, the analysis 

was based on a total of 1023 respondents.  Overall, the mean for all items scored above average, 

ranging from 2.84+0.94 to 4.35+0.74 (Table 5). The item on “It is too much of an inconvenience to find 

sustainable food ” had the lowest score, while “Environment friendliness is important ” had the 

highest. 

Table 5. Scores of Sustainable Diet Behaviour statements . 

Sustainable Diet Behaviour (n=1023)  Mean SD 

Factor 1: Perceive Effectiveness  19.58 2.76 

Appreciation of sustainable food 
 4.00 0.81 

We need sustainable food consumption  3.83 0.82 

Environment friendliness is important  4.35 0.74 

Sustainable food is worth its money  3.74 0.86 

Perceived positive health effects of sustainable food consumption  3.65 0.82 

Factor 2: Local/ Seasonal Food  12.32 3.01 

I don’t care where it was produced so long as it’s affordable 
 3.08 1.20 

My shop does not supply country of origin information of a food 

product 

 3.24 1.12 

It is inconvenient to check the origin / seasonality of products  2.99 1.15 

I don’t know what fruit and vegetables are in season  3.01 1.19 

Factor 3: Behavioural Control  8.79 1.99 

It is too much of an inconvenience to find sustainable food 
 2.84 0.94 

Sustainable food is not expensive  2.99 0.88 

Sustainable food is not an option where I shop  2.96 0.98 

All  41.05 5.39 

In factor 1 (perceive effectiveness), “Environment friendliness is important” scored the highest. 

In factors 2 (local/seasonal food) and 3 (behavioural control), ‘My shop does not supply country of 

origin information of a food product’ and ‘Sustainable food is not expensive’ had the highest score 

respectively.    On the other hand, the lowest scores for factors 1, 2 and 3 were “Perceived positive 

health effects of sustainable food consumption”, “It is inconvenient to check the origin / seasonality 

of products” and “Sustainable food is not an option where I shop” respectively. Highest scores 

showed more positive perception while lowest scores showed negative perception.   
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Females consistently scored higher than males in all factors as well as the overall mean (Table 

6).  However, the differences were not significant except for factor 2 on local / seasonal food (p < 0.01).  

There was no significant difference among ethnic groups for factor 1 (perceived effectiveness).  On 

the other hand, students from the Indian ethnicity had significantly (p<0.05) higher mean scores in 

factor 2 (local/seasonal food), factor 3 (behavioural control) and overall mean, compared to the 

Malays, Chinese and others. Both Arts and Science students had comparable mean scores for factors 

1, 2 or 3 and all factors combined.   

Table 6. Comparing means of factors with demographic characteristics. 

 
N 

Mean + Standard Deviation  

All Factors 
F1  F2 F3 

*Gender 

Male 395 19.38+2.81 12.00+2.91 8.84+2.02 40.45+5.22 

Female 628 19.70+2.73 12.52+3.06 8.77+1.99 41.42+5.48 

p- value  0.08 < 0.01  0.58 <0.001 

      

**Ethnicity 

Malay 452 19.67+2.78 12.26+3.03 a8.75+1.99 a 41.24+5.42 

Chinese 415 19.53+2.66 12.18+2.93 a8.67+1.91 b 40.18+5.05 

Indian 116 19.59+2.97 13.10+3.08 b 9.36+2.24 a 42.08+5.94 

Others 40 18.95+2.86 12.10+3.30 b 9.05+1.91 a 41.54+5.44 

p- value  0.435 <0.05  < 0.01  < 0.001  

      

*Study background 

Science 533 19.57+2.69 12.20+3.06 8.83+1.96 40.57+5.11 

Art 490 19.58+2.83 12.44+2.96 8.75+2.04 41.51+5.64 

p- value  0.95 0.21 0.56 <0.001 

F1= Perceive Effectiveness;  F2= Local/ Seasonal Food;  F3= Behavioural Control; *Independent t-test. ** 

ANOVA. 

Willingness to change 

When the students were asked for their willingness to practice sustainable diet in daily life, only 

21% were in the action stage and 54.5% in contemplation stage (Table 7). Students in the pre-

contemplation stage had the lowest while those in action stage had the highest mean scores for all 

individual factors (p<0.01).   
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Table 7. Comparing means of factors with TTM stages. 

TTM Stages 

Mean + standard deviation Total  

n (%) F1 F2 F3 All factors 

Precontemplati

on 
18.16+2.48 11.68+2.74 8.21+1.79 38.24+4.56 158 (15.5) 

Contemplation 19.71+2.66 12.30+3.03 8.85+1.98 41.26+5.17 558 (54.5) 

Preparation 20.07+2.45 12.63+3.05 8.87+1.98 41.81+5.42 91 (8.9) 

Action 20.08+2.99 12.69+3.09 9.05+2.13 42.20+5.81 216 (21.1) 

F1= Perceive Effectiveness; F2= Local/ Seasonal Food; F3= Behavioural Control. 

Discussion 

The adapted and validated questionnaire consists of three factors, namely perceived 

effectiveness (factor 1), local/ season food (factor 2) and behavioural control (factor 3).   From the 

original list of 17 items, the final questionnaire was left with 12 items with three factors.  A new 

factor, named as behavioural control (factor 3) was created.  One item originally from factor 1 

(perceived effectiveness) and two items from factor 2 (choosing local/ seasonal food) were grouped 

into the factor 3 (behavioural control). The three factors were confirmed through EFA and CFA with 

relatively fit models produced.  Both EFA and CFA were performed with large sample sizes to 

ensure the factors’ stability. The developed questionnaire is valid and can be used to assess the 

sustainable diet behaviour as well as some insight to its barriers.    

The items in factor 3 (behavioural control) were concerns on price, convenience and availability 

of sustainable food products. It is understandable that price, quality, convenience affect consumers’ 

behaviour on purchasing food products (Carrigan and Attalla 2001) and their perceived attitude and 

intention to buy food products (Vermeir and Verbeke 2006). Price, availability and convenience may 

act as barriers even though the motivation for practicing sustainable food behaviour is high.  Local 

food preference is associated with better diet quality among college students and should be 

advocated for more sustainable consumption behaviour (Pelletier et al. 2013).    

Perceive effectiveness, local/ seasonal food and behavioural control were important factors to 

assess sustainable diet behaviour. The mean score for the university students on the assessment of 

sustainable diet behaviour for all factors was moderate (approximately 70%).  All students agreed 

on the importance on environmental friendliness for perceive effectiveness on sustainable diet.  

Most of them also appreciated sustainable food and agreed that they should consume sustainable 

food.  Those in the pre-contemplation stage had the lowest total score compared to the participants 

in the stages of contemplation, preparation and action stage. 

Meanwhile, there were two items that may be the barriers to practice sustainable diet among the 

students. The information on the source of a food product and the availability of the sustainable food 

product were reported to be missing in their local shops. It is important to know the origin of a food 

product in order to choose local/ seasonal food.  In addition, the unavailability of sustainable food 

products in the local shops restricted the students from practicing sustainable diet behaviour. Instead, 

consumers in Malaysia are more familiar with labels on food safety and hygiene such as HACCP and 

ISO, or Halal (according to the Syariah Law) on the food packaging (Abdul Latiff et al. 2016).  

Sustainable food labels should be displayed on the food items for consumers to identify which food 

products are sustainable.   

In general, females from all ages were more likely to change their eating behaviour upon 

knowing its benefits on the environment, compared to males, similarly reported elsewhere (Tobler, 
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Visschers, and Siegrist 2011, Siegrist, Visschers, and Hartmann 2015).  Regardless of ethnicity, the 

Malaysians exhibited similar motives in their food choices (Mohd-Any, Mahdzan, and Cher 2014). 

However, our findings suggested that the Indian students were more likely to choose sustainable 

food products and local/ seasonal food, compared to the Malays and Chinese.  Targeted education 

should be focus on these ethnic groups.   

Participants who appreciated sustainable food, perceive environment friendliness is important 

and perceived positive health effects of sustainable food consumption may be more likely to be in the 

preparation and action stages for sustainable diet behaviour.  Similarly, participants who checked 

the origin / seasonality of products and knew the seasonal fruits and vegetables, not associating 

sustainable foods with inconvenience and cost as well as taking it as an option to shop, were more 

likely to be in the preparation and action stage for sustainable diet behaviour.  Majority of our 

participants regardless of gender, ethnicities and study background were positive on sustainable diet 

behaviour. Environmental and sustainability are commonly discussed nowadays, and university 

students are expected to be aware in this issue.  They are the future leaders and should lead the 

public in practicing sustainable diet behaviour for health as well as the environment.   

While interpreting the findings, there are a few limitations that need to be considered. The 

university students may represent the young adult population, but they may not be representative 

of the general young adult population in terms of education levels.  In addition, the actual 

sustainable diet behaviour was not measured, but stages of change were used instead.  Future 

studies should be implemented among the general population from a wider age range with different 

education levels with actual measurement of sustainable diet behaviour.  On the other hand, this 

may be one of the few studies on sustainable diet behaviours in the country and this could serve as 

the basis for future studies and intervention programs planned in promoting sustainable diet 

behaviour. 

Conclusion 

The validated questionnaire is valid and can be used in the assessment of sustainable diet 

behaviour among young adults. Overall, the students showed positive sustainable diet behaviour.  

Females and Indians were more likely to purchase seasonal / local foods and choose sustainable food 

products.  Participants in the preparation and action stage for sustainable diet behaviour had higher 

scores in all factors individually or combined.   
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