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ABSTRACT 25 

Background: Annually, 600 million individuals are affected by food-borne diseases (FBD), 26 

alongside 425,000 fatalities. Improving the general public knowledge of, attitudes towards, and 27 

practices in, (KAP) food safety is necessary for minimizing FBD transmission. In Malaysia, 28 

migrant workers account for 11.1% of the workforce, with a high proportion involved in food 29 

and beverage services. Therefore, this study aimed (i) to evaluate the current food safety KAP, 30 

and (ii) to identify the strategies to promote food safety awareness, among migrant workers 31 

across occupational sectors in Klang Valley. 32 

Method: A survey was conducted with 403 migrant workers through phone interviews and 33 

online self-administered questionnaires. Piecewise structural equation modelling and 34 

multinomial regression were applied to identify predictor variables for food safety KAP and to 35 

explore differences across nationalities.  36 

Results: The respondents were Nepalese, Filipino and Indonesian. The majority were male, 37 

working in the services industry, had completed high school, aged between 30-39 years and 38 

had worked in Malaysia for less than ten years. Knowledge was significantly correlated with 39 

attitudes and practices. Female respondents had lower knowledge and attitude scores while 40 

younger respondents had lower knowledge scores. Indonesian and Filipino respondents had 41 

lower knowledge and attitudes scores than Nepalese respondents. Understanding food safety 42 

information from social media was positively correlated with the respondents’ food safety 43 

knowledge and practices. 44 

Conclusion: These findings highlighted: (i) the need to target female, younger, Indonesian and 45 

Filipino migrant workers, and (ii) the potential of social media to improve public awareness of 46 

food safety and hygienic practices.  47 

48 
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1. Introduction  49 

Approximately 600 million individuals are affected annually by food-borne diseases (FBD) 50 

[1]. Around 425,000 lives are lost yearly, of which 125,000 are children aged below five [1]. 51 

In low- and middle-income countries (LMICs) within Southeast Asia, Sub-Saharan Africa and 52 

South Asia, 75% of FBD resulted in fatalities [2]. FBD occurs through the ingestion of 53 

pathogens or non-infectious agents (e.g., toxins), such as the hepatitis A virus which spreads 54 

through the fecal-oral route, causing liver damage, jaundice and extreme fatigue [3]. 55 

Salmonella enterica serovar Typhi, through sewage contamination of food, causes typhoid 56 

fever, headache, and appetite loss [3]. Dysentery, resulting from consumption of drinking water 57 

contaminated with either parasitic Entamoeba histolytica or bacterial Shigella dysenteriae, 58 

causes severe diarrhoea, vomiting, blood in faeces/vomit [3]. In Malaysia, food safety is a 59 

health concern with the incidence rate per 100,000 population of 0.14 for hepatitis A, 0.20 for 60 

typhoid and paratyphi, 0.48 for dysentery, and 28.93 for food poisoning; while all have a 61 

mortality rate of 0.00, food poisoning has a mortality rate of 0.02 [4]. However, the official 62 

FBD incidence figures are likely to be underestimated. Incidents may go unreported as 63 

individuals may not consult medical professionals, considering their symptoms as a common 64 

occurrence and transient inconvenience rather than signs of a potentially life-threatening 65 

disease [3,5].  66 

Globally, approximately 70% of all FBD are linked to catering and food service establishments 67 

[6]. In Malaysia, the percentage of food premises shut down due to unsanitary practices rose 68 

from 1.80% in 2018 to 2.58% in 2020 [7, 8], and more than 50% of the food poisoning incidents 69 

were due to unhygienic food handling procedures [3,5]. This association between FBD and 70 

restaurants is worrying as 67% of Malaysians dine out at least once a week [9]. Furthermore, 71 

the Malaysian food services industry is highly reliant on migrant workers [10]. In Malaysia, 72 

Jo
urn

al 
Pre-

pro
of



migrant workers are non-citizens or permanent residents who have been granted a Visit Pass 73 

(Temporary Employment) [10,11]. They account for 11.1% of the Malaysian workforce, with 74 

the majority being Indonesian (34%), Bangladeshi (28.3%) and Nepalese (15.3%) [12], and are 75 

mostly employed in the manufacturing (36%), construction (19%), plantation (15%) and 76 

services (14%) sectors [13]. In the past, studies have detected FBD-causing pathogens in 77 

migrant workers involved in food handling in Malaysia, highlighting the increased risk of 78 

transmission to the general public [14-16]. Although the detection rate of FBD pathogens 79 

varied between the studies [14-16], the reported figures are nevertheless higher than similar 80 

studies from Portugal [17], Qatar [18], South Africa [19], Iran [20] and Spain [21].  81 

Oftentimes, migrant workers are unable to access health-related information, therefore 82 

exhibiting poor health literacy, which results in their poor healthcare [22]. This may be 83 

attributed to language barriers, cultural differences and limited knowledge of their rights, as 84 

seen in Sweden [23], Thailand [24,25] and Italy [26]. In Malaysia, only 9.1% of 383 migrant 85 

workers went for medical check-ups every six months, likely due to poor comprehension of 86 

the local language [27]. Therefore, migrant workers are vulnerable to FBD, and those that are 87 

involved in food handling may risk transmitting FBD to the public. 88 

To determine strategies for curbing the spread of FBD, numerous studies have evaluated the 89 

knowledge of, attitudes towards, and practices in, (KAP) food safety [28-34]. In Malaysia, the 90 

food safety KAP among students, consumers and local food handlers have been investigated 91 

[35-37], but understudied among migrant workers in the food service industry [27]. Therefore, 92 

this study examined the food safety KAP among migrant workers across occupational sectors 93 

in Klang Valley, Malaysia to (i) better understand how knowledge improves attitudes and 94 

practices, with implications for public health, (ii) to identify specific cohorts to target for 95 

awareness campaigns, and (iii) to examine the potential of social media as a platform for raising 96 

food safety awareness. 97 
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2. Methods 98 

2.1. Ethical Consideration 99 

This study was approved by the Universiti Malaya Research Ethics Committee 100 

(UM.TNC2/UMREC_1162). Informed consent was obtained from all participants prior to the 101 

completion of the online questionnaire or phone interview. 102 

2.2. Questionnaire Development 103 

A preliminary questionnaire was first developed in English, following [27], and modified to 104 

suit the current demographics of our respondents, who were employed in various sectors 105 

including the food service industry. The final questionnaire consisted of six parts 106 

(Supplementary File 1). Part A contained seven demographic questions about gender, age, 107 

nationality, level of education, district of residence, current occupation sector and date of 108 

commencing work in Malaysia. Part B contained five questions to elicit the illness history of 109 

the respondents. Part C examined the respondents’ knowledge of food safety and comprised 110 

ten statements, each requiring respondents to choose ‘True’, ‘False’ or ‘I am not sure’ as their 111 

response. Part D explored the attitudes towards food safety of respondents and contained five 112 

statements, each requiring respondents to choose ‘Strongly agreed’, ‘Agreed’, ‘Neutral’, 113 

‘Disagreed’, or 'Strongly disagreed' as their response. Part E evaluated the practices in food 114 

safety of respondents and contained six statements, each requiring respondents to choose 115 

'Usually', 'Sometimes' or 'Never' as their response. Part F assessed what sources respondents 116 

used to obtain food safety information and their understanding of the information from these 117 

sources; it contained eight questions, each requiring respondents to choose either 'Yes' or 'No'. 118 

2.3. Questionnaire Survey 119 

Jo
urn

al 
Pre-

pro
of



Data collection occurred in Klang Valley, between mid-2020 and 2021, during the government-120 

imposed Movement Control Order (MCO) in Malaysia as a response to the COVID-19 121 

pandemic. The questionnaire was distributed using Google Form and was shared with the 122 

coordinators to distribute to the respondents. Filipino and Nepalese respondents completed the 123 

questionnaire in English. Due to limited English proficiency among Nepalese and Indonesian 124 

respondents, Nepalese respondents underwent a phone interview conducted by their 125 

coordinator, whereas Indonesian respondents completed the questionnaire in the Indonesian 126 

language. A total of 455 individuals were approached for this study; 428 consented to complete 127 

the survey, of which 403 responses were appropriately recorded without erroneous or 128 

incomplete data, and used for data analyses. 129 

2.4. Data Analyses 130 

All data analyses [38] were conducted using R version 4.2.1 [39]. The internal consistency of 131 

the responses was assessed using Cronbach’s Alpha test, using ‘alpha()’ from the ‘psych’ 132 

package [40]. As Cronbach’s alpha value of ≥0.7 indicates acceptable internal consistency of 133 

the responses to represent a single construct [9,34,36], while >0.8 indicates good internal 134 

consistency [35], 0.75 was used as the cut-off point here. An initial Cronbach’s alpha of 0.67 135 

was obtained for Part C. Upon removal of two statements: ‘Taking the vaccine can prevent 136 

typhoid infections’ and ‘Every individual needs to see, smell and taste a little of food before 137 

starting to eat it’, the value improved to 0.75, and therefore, the remaining eight statements 138 

were averaged to represent a construct C=‘Knowledge’. The Cronbach’s alpha values 139 

calculated for Parts D and E were 0.99 and 0.89, therefore, the scores for all statements were 140 

averaged to represent the constructs, D=‘Attitude’, and E=‘Practice’. 141 

The normality of the data was assessed with Shapiro-Wilk tests using ‘shapiro_test()’ from the 142 

‘rstatix’ package [41]; ‘Knowledge’ (W(403)=0.77, p-value<0.001), ‘Attitude’ (W(403)=0.67, 143 
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p-value<0.001) and ‘Practice’ (W(403)=0.57, p-value<0.001) were not normally distributed. 144 

Linear regression analysis [6,9,33,34,39,42,43] was conducted using ‘lm()’ to identify 145 

significant explanatory variables for response variables. The explanatory variables were 146 

‘Gender’, ‘Age’, ‘Years Working in Malaysia’, ‘Education’, 'Occupation' and ‘Understanding 147 

of Food Safety Information from Social Media’, whereas the response variables were food 148 

safety ‘Knowledge’, ‘Attitude’ and ‘Practice’. A global model was first constructed for each 149 

response variable with all explanatory variables and ‘dredge()’ from ‘MuMIn’ package was 150 

used to extract the best models from the global model [44]. The predicted residual error sum 151 

of squares (PRESS) was determined using ‘PRESS()’ from the ‘qPCR’ package [45]. Selection 152 

of the final model was based on the lowest delta AIC, highest AIC weight [46], highest adjusted 153 

R2 [47,48] and the lowest PRESS statistic [49]. The selected models were also supported by 154 

the stepwise regression procedure, performed using ‘stepAIC()’ with the stepwise selection 155 

technique (direction='both') from the ‘MASS’ package [48, 50]. The variation inflation factor 156 

(VIF) was determined using the manually created function ‘1/(1-summary(model)$r.squared)’ 157 

to assess multicollinearity between model variables [51]. ‘ggplot()’ from the ‘ggplot2’ package 158 

was used to visualise the data [52]. 159 

The final linear regressions models were then used to create an overarching model via PSEM 160 

[31,37,39,53], using ‘psem()’ from the ‘piecewiseSEM’ package [54]. Based on the linear 161 

regression modelling results, ‘Knowledge’, ‘Attitude’ and ‘Practice’ were considered to be 162 

correlated rather than directly causally associated, and therefore were indicated as correlated 163 

errors in the PSEM. Note that tests of directed separation (p>0.05) indicated all of the variables 164 

were independent of one another whereas Fisher’s C test (p>0.05) confirmed that all potential 165 

paths were included in the model; this criteria was used to select the final model [54]. The 166 

comparative fit index (CFI), Tucker–Lewis index (TLI) and standardized root mean square 167 
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residual (SRMR) were obtained to assess whether the PSEM fit the data well [29,31,39,55,56], 168 

using ‘fitMeasures()’ from the ‘lavaan’ package [57]. 169 

For post-hoc analyses, Wilcoxon rank-sum tests were conducted for explanatory variables with 170 

binary data using ‘wilcox.test()’. Kruskall-Wallis and Dunn’s tests were conducted for 171 

variables with non-binary data, using ‘kruskal.test()’ and ‘dunn_test()’ from the ‘rstatix’ 172 

package [41]. Kruskall-Wallis and Dunn’s tests indicated significant differences between 173 

‘Knowledge’, ‘Attitude’ and ‘Practice’ among nationalities. To determine any association 174 

between nationalities and other socio-demographic variables, multinomial regression [27] was 175 

performed, using ‘multinom()’ from the ‘nnet’ package [50]. Chi-square tests were also 176 

performed to assess any significant correlation between nationality and other socio-177 

demographic variables using the ‘chisq.test()’ function. 178 

3. Results  179 

3.1. Socio-Demographic Profiles 180 

Of the 403 respondents, the respondents were mostly Nepalese, followed by Filipino and 181 

Indonesian. The majority were male, working in the services industry, had completed high 182 

school, aged between 30-39 years and had worked in Malaysia for less than ten years (Table 183 

1). Of the 403 respondents, only 3.0% stated that they had previously suffered from typhoid 184 

fever and 6.0% from food poisoning (Figure 1). Of those who had suffered from typhoid fever, 185 

50.0% were Indonesian whilst 66.7% of those who had suffered from food poisoning were 186 

Filipino. Respondents mostly obtained food safety information from social media (94.8%) and 187 

least from posters/ billboards (55.1%) (Figure 2a). Similarly, 95.3% of respondents understood 188 

food safety information from social media, and 57.1% from posters/ billboards (Figure 2b). 189 

 190 
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3.2. Food Safety KAP 191 

The level of food safety knowledge amongst migrant workers was generally high, with an 192 

average percentage score of 81.6 ± 1.2 (Figure 3a). Nearly all respondents correctly answered 193 

the statement ‘food contaminated by house flies can cause food poisoning’ (90.3%). The least 194 

correctly answered statement was ‘taking the vaccine can prevent typhoid infections’ (29.8%). 195 

Respondents mostly showed positive attitudes towards food safety, with an average percentage 196 

score of 81.1 ± 1.4 (Figure 3b). The statement with the highest combined agreement rate was 197 

‘Clean restaurants are very important to prevent food poisoning’ (81.6%), whereas the 198 

statement with the lowest agreement rate was ‘Food handlers can be a source of food 199 

poisoning’ (73.4%). Respondents frequently exercised appropriate food safety practices, with 200 

an average percentage score of 90.4 ± 0.9 (Figure 3c). Nearly all respondents usually ‘washed 201 

their hands and cut their fingernails’ (93.1%). However, only 69.5% of the respondents usually 202 

‘saw, smelled and tasted a little bit of food before eating it’, indicating the least exercised 203 

practice. 204 

3.3. Identifying Explanatory Variables for KAP 205 

The final PSEM model (i) based on the results of linear regression modelling (Table 2, Table 206 

A.1 and Figure 4), (ii) with lowest AIC value (38.107), (iii) p-value>0.05 for all directed 207 

separation tests and Fisher’s C test (C(12)=14.107, p=0.881), and (iv) fitted the data well in 208 

post-hoc assessments (Table A.2) was retained and visualised (Figure 5). 'Knowledge' and 209 

'Practices' (p-value<0.001; Figure 4a), as well as 'Knowledge' and 'Attitude' (p-value<0.001; 210 

Figure 4b) had positive association. 'Knowledge' was positively associated with 'Age' (p-211 

value<0.001; Figure 4e), with respondents aged <20 years having lower knowledge than those 212 

aged 30-39 (Dunn’s test p-value=0.002), 40-49 (Dunn’s test p-value=0.047), and >49 (Dunn’s 213 

test p-value=0.015). Those aged 30-39 had higher knowledge than those aged 20-29 (Dunn’s 214 
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test p-value<0.001) and 40-49 (Dunn’s test p-value=0.002). 'Knowledge' was associated with 215 

'Understanding of Food Safety Information from Social Media' (p=0.005; Figure 4f), with 216 

respondents who understood food safety information from social media having higher 217 

knowledge. ‘Knowledge’ was associated with 'Gender' (p-value<0.001; Figure 5d), with 218 

female respondents having lower knowledge. 'Attitude' was negatively associated with 'gender' 219 

(p<0.001; Figure 5h). 'Practice' was positively associated with 'Understanding of Food Safety 220 

Information from Social Media' (p<0.002; Figure 5i), with respondents who understood food 221 

safety information from social media exercised food safety practices more frequently. 'Gender' 222 

was associated with 'Education' (X2(3)=50.16, p-value<0.001), with more male respondents 223 

having completed primary (37.0%) and high (55.0%) schools than female respondents (16.9% 224 

and 49.4%). 225 

3.4. Comparison across nationalities 226 

‘Knowledge’ (H(2)=153.50, p-value<0.001), ‘Attitude’ (H(2)=266.03, p-value<0.001) and 227 

‘'Practice’ (H(2)=8.96, p-value<0.011) differed significantly across nationalities. Nepalese 228 

respondents demonstrated higher levels of knowledge than Indonesian (Dunn’s Test p-229 

value<0.001), and Filipino respondents (Dunn’s Test p-value<0.001; Figure 6a). Indonesian 230 

respondents showed higher levels of knowledge than Filipino respondents (Dunn’s Test p-231 

value<0.001; Figure 6a). Nepalese respondents showed higher levels of attitudes than 232 

Indonesian (Dunn’s Test p-value<0.001; Figure 6b) and Filipino respondents (Dunn’s Test p-233 

value<0.001; Figure 6b). Nepalese respondents demonstrated higher levels of practices than 234 

Indonesian respondents only (Dunn’s Test p-value<0.016; Figure 6c). 235 

The final multinomial regression model with the lowest AIC value (246.234), lowest delta AIC 236 

(0.000) and highest AIC weight (0.360) revealed which cohort to target for further food safety 237 

awareness (Table 3). Occupation-wise, most Filipino respondents worked as domestic helpers 238 
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whereas most Indonesian and Nepalese respondents worked in the service industries 239 

(X2(8)=242.77, p-value<0.001). When compared to Nepalese respondents (also see Table 1),  240 

(i) female respondents were mostly Indonesian or Filipino (X2(2)=233.78, p-value<0.001),  241 

(ii) Indonesian respondents were younger whilst Filipino respondents were older 242 

(X2(8)=160.62, p-value<0.001),  243 

(iii) Filipino and Indonesian respondents have worked in Malaysia for a longer time 244 

(X2(4)=79.61, p-value<0.001), and  245 

(iv) Indonesians received lower levels of education whilst Filipinos received higher levels 246 

of education (X2(6)=177.75, p-value<0.001). 247 

4. Discussion 248 

4.1. Food Safety KAP 249 

The food safety knowledge score here (81.6%) is similar to other studies in Malaysia [9,35,58]. 250 

However, lower knowledge scores have been reported by studies involving food handlers in 251 

Bangladesh (59.7%) [6], Ireland (73%) [59], Brazil (64%) [60], Turkey (43.4%) [61] and 252 

migrant workers in Malaysia [27]. The higher knowledge score obtained here can be attributed 253 

to the straightforward nature of the questionnaire, which excluded questions that require 254 

extensive knowledge of food safety, such as foodborne pathogens, food storage, preparation 255 

and handling methods, as seen in the aforementioned studies. Only 29.8% of our respondents 256 

correctly identified the statement ‘taking the vaccine can prevent typhoid infections’ to be true, 257 

similar to past studies that have reported poor health literacy among migrant workers [23-26]. 258 

Thus, it is essential to ensure that migrant workers are well-aware of FBD vaccines to prevent 259 

FBD transmission. 260 
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Here, respondents generally have positive attitudes towards food safety (81.1%), similar to 261 

other studies in Malaysia [9,35,62]. On the other hand, university students in Kuala Lumpur 262 

obtained a lower mean attitude score (69.5%) [58]. This discrepancy is likely because [58] 263 

assessed subjective topics (e.g., pesticides, genetically-modified food) whereas the current 264 

study used more appropriate and comprehensive statements related to food poisoning.  265 

Respondents obtained an excellent average score for food safety practices (90.4%). In contrast, 266 

other studies in Malaysia reported lower scores for local and foreign food handlers (79.5%) 267 

[9], Malay food handlers (77.04%) [35] and university students (77.3%) [58]. Interestingly, [9] 268 

also observed a higher practice score amongst non-Malaysians (83.7%) as compared to locals 269 

(77.7%). This is likely due to their stricter adherence and compliance to existing governmental 270 

regulations, to ensure that their legal rights to work in the country are not revoked [9]. However, 271 

the ‘self-reported’ practices here may not reflect their actual practices; thus, monitoring their 272 

daily routine would provide a more accurate score [29]. Furthermore, the use of multiple-choice 273 

questions may have resulted in the over/underestimation of the respondents’ food safety KAP, 274 

due to limited availability of responses, use of absolute terms and coincidentally correct 275 

answers [63].  276 

4.2. Relationship Between KAP 277 

Here, knowledge of food safety and attitudes towards food safety are correlated, similar to 278 

studies from Malaysia [9,35,37,64,65], Bangladesh [6], Turkey [31], Vietnam [30] and across 279 

Africa and Asia [66]. Thus, possessing knowledge of food safety could lead to improved 280 

attitudes towards food safety, indirectly leading to behavioural change. Despite obtaining high 281 

scores for food safety knowledge especially regarding possible causes of FBD (Figure 3a), only 282 

73.4% of respondents agreed or strongly agreed with the attitude statement that ‘food handlers 283 

can be a source of food poisoning’. This may be due to personal bias, as 60.3% of respondents 284 
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worked in the service industries and likely did not consider themselves as potential threats to 285 

public health. Globally, 70% of all FBD are linked to food service establishments and more 286 

than 50% of all food poisoning incidents in Malaysia result from unhygienic food handling 287 

procedures [3,5,6]. Thus, it is vital to ensure that respondents understand the potential role of 288 

food handlers in FBD transmission, so that they can take appropriate precautionary measures.  289 

4.3. Relationship Between Knowledge and Practices 290 

Knowledge of, and practices in, food safety were correlated here, similar to other studies 291 

[28,30,35,66]. Of our respondents, 87.3% correctly identified the statement ‘Dirty hands and 292 

long fingernails can cause food poisoning’, and subsequently, 93.1% stated that they usually 293 

‘washed their hands and cut their fingernails’. This is congruent with [9] who reported that 294 

98.8% of their respondents washed their hands before handling food, while [27] reported that 295 

94.3% did not keep ‘long and coloured nails’. However, a study reported a high score of 85.6% 296 

for the statement ‘To determine the safety of food, you should taste/smell/check the expiry date 297 

before you eat’ [27]. Whereas, only 67.2% of our respondents correctly identified the 298 

knowledge statement ‘every individual needs to see, smell and taste a little of food before 299 

starting to eat it’ as true, and only 69.5% stated that they usually ‘saw, smelled and tasted a 300 

little bit of food before eating it’. Our lower scores may be because our statements did not 301 

mention expiry dates, thus our statements are subjected to personal preferences. Of our 302 

respondents, 80.4% usually ‘checked the expiration date of a food’, similar to the figure 303 

(84.0%) reported by [58]. In contrast, only 73.2% correctly identified the statement ‘Expired 304 

food can still be eaten if the food condition is still good’ as false. Despite being aware of the 305 

consequences of consuming expired food, it is likely that our respondents may continue to do 306 

so to save money, as past studies have revealed that low-income households generate less food 307 

waste than high-income households [67-69]. This indicated that food safety knowledge does 308 

not always translate into food safety practices among migrant workers [9,32,70], which may 309 

Jo
urn

al 
Pre-

pro
of



be attributed to food insecurity, inadequate facilities at workplace (e.g., limited towels, shared 310 

workstations, lack of first aid) and limited proficiency in the language used by food safety 311 

awareness campaigns [5,9]. Overall, this implies that employers and the government should 312 

provide incentives (e.g., leftover food for takeaway, personal towels and uniforms) and 313 

intervention (e.g., educational material and training in particular languages) to nurture food 314 

safety compliant practices.  315 

4.4. Targeted Groups for Training Based on Socio-Demographic Analyses 316 

Here, the lowest scores were obtained by respondents <30 years of age and the highest scores 317 

by those aged >30, similar to other studies [9,34,71-73]. These findings highlighted the need 318 

to target younger individuals for increased food safety education, especially since they are the 319 

most active working members of society and thus, pose a greater risk of transmitting diseases 320 

to others. 321 

Male respondents showed higher levels of food safety knowledge and positive attitudes than 322 

female respondents, similar to findings by [6,71,74]. Studies have reported positive association 323 

between education and food safety KAP [9,27,30,32,35,43,65,70], and gender disparities in 324 

education exist in our study. More male respondents had completed primary (37.0%) and high 325 

schools (55.0%) compared to female respondents (16.9% and 49.4%), which may have 326 

contributed to the greater food safety knowledge among the former. Hence, this study 327 

highlighted the need to provide further education and training of FBD to female migrant 328 

workers. 329 

Nepalese respondents demonstrated higher levels of food safety knowledge and attitudes than 330 

Indonesian and Filipino respondents. However, Nepalese respondents underwent a phone 331 

interview to complete the questionnaire, where a coordinator was available to clarify their 332 

thoughts. This may also have contributed to gendered differences in education, as most 333 
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Nepalese respondents (96.2%) were male and received higher levels of education, whereas 334 

most Indonesian (76.1%) and Filipino (80.4%) respondents were female and received lower 335 

levels of education. In addition, among respondents affected by typhoid fever and food 336 

poisoning, most were Indonesian and Filipino, respectively. Most of our Filipino respondents 337 

worked as domestic helpers whereas most Indonesian respondents worked in the services 338 

industry. Thus, it is essential to raise food safety awareness among Filipino and Indonesian 339 

migrant workers so that they can minimize FBD transmission through their food-handling 340 

occupations. 341 

Attendance of food safety training programs can increase the food safety knowledge of 342 

individuals to ensure safe food handling practices and meet hygiene standards [9,27,75,76]. 343 

Therefore, the MoH should develop a food safety training program targeting the youth, women, 344 

Indonesian and Filipino migrant workers to increase awareness of food safety and inculcate 345 

safer food handling practices. 346 

4.5. Social Media as a Tool for Food Safety Awareness 347 

Our study ascertained that 95% of our respondents used social media to get information on 348 

food poisoning, and that the respondents’ understanding of food safety information from social 349 

media positively influenced their knowledge of, and practices in, food safety, congruent to 350 

[77,78]. These consequently highlighted the potential of social media to raise food safety 351 

awareness and relay information. The benefits of social media include wider public outreach, 352 

engagement with audiences (e.g., commenting, reposting), provision of timely information, 353 

targeting specific cohorts and low cost [79]. Another study investigating the use of social media 354 

in disseminating food safety news amongst Malaysian consumers found that 62% of 355 

respondents agreed or strongly agreed that the use of social media can aid in preventing food 356 

poisoning through food reviews [80]. Thus, social media is ideal for creating a tailored, targeted 357 
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awareness campaign for specific members of society. Platforms such as TikTok 358 

(www.tiktok.com) and Instagram (www.instagram.com) would be suitable as they allow 359 

dissemination of information in creative ways, through infographics, videos and reels which 360 

can attract youth and women.  361 

In Malaysia, the MoH has verified accounts on Twitter (www.twitter.com/kkmputrajaya), 362 

Instagram (www.instagram.com/kementeriankesihatanmalaysia/) and Facebook 363 

(www.facebook.com/kementeriankesihatanmalaysia/). The MoH frequently posts colourful, 364 

educational infographics and animated clips on health-related topics. During the COVID-19 365 

pandemic, the MoH used social media prominently for public service announcements, 366 

including health precautions, updates on travel requirements and vaccine availability. 367 

However, most of the content on the MoH’s social media accounts is in Malay language, 368 

hindering migrant workers from benefiting from it. Therefore, the MoH could work with the 369 

respective embassies of migrant workers to create targeted food safety awareness campaigns 370 

in particular native languages. 371 

Drawbacks of using social media include information overload and the inability of users to 372 

identify credible information [79,80]. Therefore, health authorities should assure social media 373 

users of the credibility of their information by providing reliable references or sources (e.g., 374 

scientific articles with clickable links) in their educational material. Another study observed 375 

that the highest food safety KAP scores were obtained by participants who underwent a 376 

combination of Facebook and lecture intervention as compared to Facebook alone [77]. Thus, 377 

social media must be used as a complement to traditional methods (e.g., physical posters and 378 

lectures, local radio), rather than a replacement. Moreover, knowledge scores often attenuates 379 

post-intervention, as seen in trained food handlers [75] and high schoolers [76], suggesting the 380 

need for long-term intervention strategies such as posting on social media continuously to allow 381 

positive feedback loop between knowledge, attitudes and practices. 382 
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5. Conclusion and Future Work 383 

Generally, migrant workers across different occupational sectors in Klang Valley, Malaysia 384 

showed high levels of knowledge of, attitudes towards, and practices in, food safety. Our results 385 

revealed that improving food safety knowledge through training programs and social media 386 

awareness campaigns can foster hygienic food handling practices among migrant workers. To 387 

assess the effectiveness of social media in raising food safety awareness, pre- and post-388 

evaluations should be conducted to observe any improvement in food safety KAP scores. Our 389 

study also revealed that female, younger, Indonesian and Filipino migrant workers should be 390 

targeted for food safety interventions. Future work should involve migrant workers of other 391 

nationalities commonly found in Malaysia, such as Bangladeshi, Indian and Burmese [13]. 392 

Overall, these findings can aid respective embassies and the Malaysian government in 393 

developing targeted food safety interventions for migrant workers as a means to minimize FBD 394 

transmission to the public and to protect their own health.   395 
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Table 1. Socio-Demographic Profile of the 403 Respondents. 672 

Variable Nepalese Indonesian Filipino Overall 

n % n % n % n % 

Sex         

    Male 201 96.2 22 23.9 20 19.6 243 60.3 

    Female 8 3.8 70 76.1 82 80.4 160 39.7 

Education          

    No formal education 0 0 7 7.6 2 2.0 9 2.2 

    Primary school 89 42.6 26 28.3 2 2.0 117 29.0 

    High school 111 53.1 58 63.0 44 43.1 213 52.9 

    University 9 4.3 1 1.1 54 52.9 64 15.9 

Age         

    <20 0 0 6 6.5 0 0 6 1.5 

    20 - 29 38 18.2 44 47.8 4 3.9 86 21.3 

    30 - 39 146 69.9 25 27.2 40 39.2 211 52.3 

    40 - 49 25 12.0 14 15.2 41 40.2 80 19.9 

    >49 0 0 3 3.3 17 16.7 20 5.0 

Occupation         

    Construction 6 2.9 4 4.3 5 4.9 15 3.7 

    Domestic helpers 0 0 14 15.2 74 72.5 88 21.8 

    Manufacturing 42 20.1 0 0 10 9.8 52 12.9 

    Plantation 3 1.4 2 2.2 0 0 5 1.2 

    Services1 158 75.6 72 78.3 13 12.7 243 60.3 

Years Working in 

Malaysia 

        

    <10 208 99.5 81 88.0 66 64.7 355 88.1 

    10 - 20 0 0 8 8.7 23 22.5 31 7.7 

    >20 1 0.5 3 3.3 13 12.7 17 4.2 

1 Includes retail workers, restaurant staff and pump attendants.  673 
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Figure 1. Self-Reported Illness History of the 403 Respondents by Nationality. 674 

 675 

 676 

Figure 2. Food Safety Information and Understanding from Different Sources. a) 677 
Percentage of the 403 respondents who obtained food safety information from these sources. 678 
b) Percentage of the 403 respondents who understood food safety information from these 679 
sources. 680 
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 681 

Figure 3. Responses from 403 Respondents for the Food Safety KAP Statements. a) 682 
Knowledge of Food Safety. b) Attitudes Towards Food Safety. c) Practices in Food Safety. 683 
*These statements were originally negative but were reversely scored here and for the Linear 684 
Regression Modelling.  685 
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Table 2. Final Linear Regression Models. Three models were developed with the response 686 
variables 'Knowledge', 'Attitude' and 'Practice', respectively. Selection of the final model was 687 
based on the highest adjusted R2, lowest delta AIC, highest AIC weight, and the lowest PRESS 688 
statistic. Delta AIC of <2 signifies that there is substantial supporting evidence for the candidate 689 
model, whereas AIC weights reflect the probability of a model being the best amongst all other 690 
possible models [46]. The adjusted R2 value reflects the goodness of fit of the model and 691 
charges a penalty for increasing the number of predictors in a model [47,48]. The PRESS 692 
statistic measures the predictive ability of a model, with the lowest value signifying the best 693 
model [49]. The selected models were also supported by the stepwise regression procedure 694 
with the stepwise selection technique. Predictors were added sequentially, ensuring that each 695 
predictor met the preselected significance level (p-value<0.05) until all predictors in the model 696 
met this criterion and all those outside did not [48].  697 
 698 

Response 

Variable 

Explanatory Variable Estimate Standard 

Error 

P-Value 

Knowledge1 Intercept 0.153 0.077 0.048 

  Attitude2 0.064 0.007 < 0.001 

  Practice3 0.171 0.024 < 0.001 

  Age4 0.049 0.011 < 0.001 

  Gender5 - 0.092 0.022 < 0.001 

  Understand.Social.Media6 0.080 0.044 0.068 

Attitude2 Intercept 4.209 0.423 < 0.001 

  Knowledge1 2.618 0.285 < 0.001 

  Practice3 - 0.311 0.164 0.059 

  Education7 - 0.187 0.084 0.027 

  Gender5 - 0.861 0.131 < 0.001 

Practice3 Intercept 1.291 0.095 < 0.001 

  Attitude2 - 0.035 0.014 0.014 

  Knowledge1 0.624 0.089 < 0.001 

  Understand.Social.Media6 0.157 0.084 0.063 

1 Knowledge of Food Safety of Respondents 699 
2 Attitudes Towards Food Safety of Respondents 700 
3 Practices in Food Safety of Respondents 701 
4 Age Group of Respondents (Years) 702 
5 Gender of Respondents 703 
6 Understanding Food Safety Information from Social Media 704 
7 Education Level of Respondents  705 
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 706 

Figure 4. Descriptive Analyses Based on the Three Linear Regression Models 707 
Constructed from 403 Responses. (a) ‘Practice’ plotted against ‘Knowledge’, (b) ‘Attitude’ 708 
plotted against ‘Knowledge’, (c) ‘Practice plotted against ‘Attitude’, (d) ‘Knowledge’ plotted 709 
against ‘Gender’, (e) ‘Knowledge’ plotted against ‘Age’, (f) ‘Knowledge’ plotted against 710 
‘Understanding Food Safety Information from Social Media’, (g) ‘Attitude’ plotted against 711 
‘Education’, (h) ‘Attitude’ plotted against ‘Gender’, (i) ‘Practice’ plotted against 712 
‘Understanding Food Safety Information from Social Media’. Line of best fit (blue) with 90% 713 
confidence interval (orange) was plotted for (a), (b) and (c). Responses were superimposed on 714 
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predicted group mean (grey) and standard error of means (blue bar) for (d), (e), (f), (g), (h) and 715 
(i).716 
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 717 

Figure 5. Piecewise Structural Equation Modelling for Food Safety KAP. Arrowheads indicate the pathway of the relationship, where one 718 
variable influenced another. Green arrows with solid lines indicate a positive relationship between the two variables, red arrows with dashed lines 719 
indicate a negative relationship between the two variables whereas blue arrows with dotted lines indicate a positive correlation between the two 720 
variables. Note that the variables with binary responses were coded in such: Female/Yes=1; Male/No=0. Asterisks represent the significance levels 721 
of p-values in increasing order: *=p<0.05, **=p<0.01 and ***=p<0.001. SE indicates standard error. The adjusted R2 value indicates the goodness 722 
of fit of the model, similar to R2, but it charges a penalty for increasing the number of predictors in a model [47,48].723 
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Table 3. Multinomial Regression Model for Nationality. Selection of the final model was based on the lowest AIC value, lowest delta AIC and 724 
highest AIC weight. ‘Nepalese’ was set as the base/reference category as Nepalese respondents had significantly higher levels of ‘Knowledge’ 725 
and ‘Attitude’, based on Dunn’s test and descriptive analyses. 726 
 727 

Explanatory Variable Indonesian Filipino 

Coefficient Standard Error Coefficient Standard Error 

Intercept 6.169 2.868 -2.941 3.259 

Knowledge -5.444 1.930 -2.446 2.006 

Attitude -1.554 0.427 -1.587 0.425 

Gender (Base = Male) 4.745 0.753 2.145 0.785 

Education -0.131 0.484 1.832 0.484 

Age -0.849 0.505 0.566 0.468 

Occupation         

 Domestic helpers 7.657 84.303 10.909 84.303 

 Manufacturing -20.482 9.748 x 10-6 -1.025 1.035 

 Plantation -1.032 1.735 -13.689 5.800 x 10-4 

 Services -1.706 1.035 -1.776 0.943 

Years Working in Malaysia 2.032 0.834 2.003 0.882 

 728 

 729 
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 731 

Figure 6. Comparison of Averaged Food Safety KAP Across Nationalities Based on 403 Respondents. (a) ‘Knowledge’ plotted against 732 
Nationality, (b) ‘Attitude’ plotted against Nationality, (c) ‘Practice’ plotted against Nationality.733 
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Appendix 734 

1) Additional Statistical Methodology Details 735 

Selection of the final linear regression model for PSEM was based on the highest adjusted R2, 736 

lowest delta AIC, highest AIC weight, and the lowest PRESS statistic. Delta AIC of <2 737 

signifies that there is substantial supporting evidence for the candidate model, whereas AIC 738 

weights reflect the probability of a model being the best amongst all other possible models 739 

[46]. The adjusted R2 value reflects the goodness of fit of the model and charges a penalty for 740 

increasing the number of predictors in a model [47,48]. The PRESS statistic measures the 741 

predictive ability of a model, with the lowest value signifying the best model [49]. The selected 742 

models were also supported by the stepwise regression procedure with the stepwise selection 743 

technique. Predictors were added sequentially, ensuring that each predictor met the preselected 744 

significance level (p-value<0.05) until all predictors in the model met this criterion and all 745 

those outside did not [48]. All models had a VIF < 5, indicating the absence of any 746 

multicollinearity [51]. 747 

To assess whether the PSEM fit the data well, the comparative fit index (CFI), Tucker–Lewis 748 

index (TLI) and standardized root mean square residual (SRMR) were obtained. TLI allows 749 

for comparisons between the proposed and null model whilst CFI, more specifically, measures 750 

the improvement in non-centrality between the two models [57]. SRMR assesses the extent to 751 

which the sample variance-covariance data fits the PSEM [57]. 752 

 753 

  754 
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2) Additional Results 755 

Table A1. Top Three Regression Models. The final regression models used for piecewise 756 

structural equation modelling are highlighted in yellow. Selection of the final model was based 757 

on the highest adjusted R2, lowest delta AIC, highest AIC weight, and the lowest PRESS 758 

statistic. The selected models were also supported by the stepwise regression procedure with 759 

the stepwise selection technique. All models had a variation inflation factor (VIF) < 5, 760 

indicating the absence of any multicollinearity. 761 

Linear Regression Models Adjusted 

R2 

Delta 

AIC 

AIC 

weight 

PRESS 

Statistic 

VIF 

Response Variable: Knowledge 

Knowledge ~ age + Attitude + 

Practice + Sex + 

Understand.Social.Media 

0.3929 0.00 0.221 13.52 1.67 

Knowledge ~ age + Attitude + 

Education + Practice + Sex + 

Understand.Social.Media 

0.3926 1.24 0.118 13.57 1.67 

Knowledge ~ age + Attitude + 

Practice + Sex + Occupation + 

Understand.Social.Media 

0.3974 1.30 0.115 13.55 1.70 

Response Variable: Attitude 

Attitude ~ Education + Knowledge + 

Practice + Sex  

0.3555 0.00 0.211 544.97 1.57 

Attitude ~ Education + Knowledge + 

Sex 

0.3508 1.56 0.097 548.23 1.55 

Attitude ~ age + Education + 

 Knowledge + Practice + Sex 

0.3539 1.79 0.086 548.28 1.57 

Response Variable: Practice 

Practice ~ Attitude + Knowledge + 

Understand.Social.Media 

0.1266 0.00 0.127 50.47 1.15 

Practice ~ Attitude + Knowledge + 

Understand.Social.Media 

 + Education 

0.1279 0.46 0.101 50.49 1.15 

Practice ~ Attitude + Knowledge + 

Understand.Social.Media + Sex 

0.1260 1.33 0.065 50.59 1.16 
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 762 

Table A2. Post Hoc Analysis of PSEM Model. To assess whether the PSEM fit the data well, 763 

the comparative fit index (CFI), Tucker–Lewis index (TLI) and standardized root mean square 764 

residual (SRMR) were obtained. 765 

Fit Indices Model Value Accepted Value 

CFI 1.000 CFI > 0.9 

TLI 1.022 TLI > 0.9 

SRMR 0.010 SRMR < 0.05 

 766 
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