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 Coronavirus disease 2019 (COVID-19) is a serious issue nowadays. Several 

studies showed that male was more vulnerable to COVID-19 than female. 

Functional food consumption can be used to overcome COVID-19 since it 

boosts someone’s immune system and reduces the risk of contracting non-

communicable diseases simultaneously. It is important to improve males’ 

functional food loyalty during the COVID-19 pandemic. However, there is 

lack of research on males’ functional food loyalty during the COVID-19 

pandemic. Given this, this research aims to test the effect of perceived threat 

of COVID-19, perceived benefit of functional food related to COVID-19, e-

health literacy, digital health communication media usage, attitude toward 

functional food, functional food accessibility, and social influences-

injunctive norm and descriptive norm–on males’ functional food loyalty 

during the COVID-19 pandemic. This study collected data through a survey. 

It involved 204 male respondents in Banten, Indonesia. This research found 

that males’ functional food loyalty during the COVID-19 pandemic was 

significantly and positively affected by attitude toward functional food, 

injunctive norm, food accessibility and digital health communication usage. 

However, males’ functional food loyalty was not significantly affected by 

the perceived threat of COVID-19, perceived benefit of functional food 

related to COVID-19, descriptive norm and e-health literacy. 
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1. INTRODUCTION 

Functional food is a popular topic in health and food literature since it provides many health benefits 

[1]. Functional food can be exploited by a government to improve the health status of its citizens and 

decrease its national health cost [1]. Indonesia is one of the countries that have many raw materials that can 

be processed as functional food [2], [3]. Thus, Indonesia can use functional food as a part of its national 

health strategy. Nowadays, there is a serious health problem worldwide, namely Coronavirus disease 2019 

(COVID-19) pandemic. As of January 17, 2021, there have been 95,429,176 people infected by COVID-19 

around the world [4]. Globally, 2,038,559 COVID-19 infected people have died [4]. In Indonesia, The 

COVID-19 pandemic is also a serious problem. More than nine hundred thousand  Indonesians are infected 

COVID-19 [4] and more than 25 thousand have died due to COVID-19 [4].  

To overcome COVID-19, someone must have a good immune system [5]. Furthermore, it is also 

important to prevent and manage  non-communicable diseases (NCDs) since a COVID-19 infected person 

with NCD would have a worse prognosis compared to a COVID-19 infected person without NCD [6]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Related to this issue, functional food consumption might boost someone’s immune system and reduce his or 

her risk of contracting NCDs simultaneously [7]. Therefore, during the COVID-19 pandemic, it is essential to 

increase the consumption of functional food. In food consumption behaviour literature, a concept that has an 

important role is loyalty [8]–[13]. Loyalty has been identified as a key success of a business that should be 

monitored and improved [14]. Someone who has a high loyalty to certain food would consume it more 

frequently and recommend it to others [8], [10], [11], [13]. Therefore, it is important to monitor and increase 

loyalty toward functional food (hereinafter referred to as functional food loyalty). 

During the COVID-19 pandemic, it was revealed that males were more vulnerable to COVID-19 

than female. Several studies showed that the mortality rate of COVID-19 infected males was greater than 

COVID-19 infected females [15], [16]. This condition indicated the importance of a study to understand 

males’ functional food loyalty during COVID-19 pandemic. Loyalty is a popular topic in consumption 

behaviour research. In consumption behaviour literature, most of researchers agreed that loyalty was defined 

as someone’s deep commitment to consume something continuously [9], [12], [17]. Furthermore, loyalty 

generally was measured using two indicators, namely intention to keep consuming and willingness to 

recommend [8], [10]–[13]. Loyalty could also be measured using consumption frequency [9]. Many 

researchers have investigated loyalty in various contexts [17]–[21]. However, in the context of functional 

food consumption research, this study identified several research gaps. 

First, there was a lack of functional food consumption research that specifically investigated  

functional food loyalty. Most previous studies on functional food consumption focused on the awareness or 

the acceptance of functional food [22]–[28]. Second, there was a lack of research on functional food 

consumption performed in the context of the COVID-19 pandemic. During the COVID-19 pandemic, based 

on the health belief model (HBM), two factors might have an essential role in determining someone’s 

functional food loyalty, namely perceived threat of COVID-19 and perceived benefit of functional food 

related to COVID-19 [3], [29]. Third, functional food can be categorized as healthy food [5]. Based on 

healthy foods consumption behaviour literature, several factors that might have an essential role in forming 

someone’s functional food loyalty, namely electronic health literacy (e-health literacy) [30], [31], digital 

health communication media usage [31], [32], attitude toward functional food [33], [34], functional food 

accessibility [35]–[37], and social influences-injunctive norm and descriptive norm [38], [39]. Unfortunately, 

no research has developed and tested functional food loyalty model that involved e-health literacy, digital 

health communication media usage, attitude toward functional food, functional food accessibility, and social 

influences, descriptive norm and injunctive norm. To fill the research gaps, this research aimed to test: the 

effect of perceived threat of COVID-19, perceived benefit of functional food related to COVID-19, e-health 

literacy, digital health communication media usage, attitude toward functional food, functional food 

accessibility, and social influences-injunctive norm and descriptive norm on males’ functional food loyalty 

during the COVID-19 pandemic. 
 

 

2. METHOD 

2.1.  Variables and measures 
This research used nine main variables, namely functional food loyalty, perceived threat of COVID-

19, perceived benefit of functional food related to COVID-19, electronic health literacy, digital health 

communication media usage, attitude toward functional food, functional food accessibility, injunctive norm, and 

descriptive norm. Table 1 shows the definitions and the number of the indicators of the variables. All indicators 

were measured using a four-point Likert scale. 
 

2.2.  Construct validity and reliability 
This research performed a factor analysis to check the construct validity of the instrument and 

Cronbach’s alpha analysis to test the reliability of the instrument. The construct validity of a variable 

measurement instrument was confirmed if the instrument fulfilled three requirements: i) the Kaiser-Meyer-

Olkin (KMO) value equals to or greater than 0.5, ii) p-value of Bartlett’s test of sphericity equals to or lower 

than 0.05 and iii) the factor loading values for each indicator equals to or greater than 0.5 [40]. The reliability of 

a variable measurement instrument was confirmed if the Cronbach’s alpha coefficient equals to or greater than 

0.6 [40], [41]. Table 2 exhibits the results of the construct validity and reliability testing. Based on Table 2, the 

research instrument was valid and reliable. 
 

2.3.  Sample and data collection 
This research collected data through a field survey using a questionnaire. This research was conducted 

in Banten, Indonesia. This study selected Banten because it faced two serious health problems, NCD and 

COVID-19 pandemic, which effects might be minimized by functional food consumption. Since our research 

involved digital health media communication usage, this study must ensure that the respondents of our research 
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were digital health media communication user. Given this, the population of this research was 15 years old or 

older males Banten residents who have used digital health media communication. The age threshold was 

selected because 15 years old is acknowledged as the minimum limit of productive age in Indonesia. Therefore, 

this study expected that the respondents were capable to give an opinion regarding the variables investigated in 

this research. 
 

 

Table 1. The research variable and indicator 

No Variable Definition 
Number of 
Indicators 

Adapted from 

1 Functional food loyalty Someone’s deep commitment to keep consuming 

functional food continuously [9], [12], [17] 

6 [8], [10]–[13] 

2 Attitude toward functional food Someone’s overall evaluation on the functional 

food [40] 

6 [40] 

3 e-Health literacy The capability to find, evaluate, and use health 
information in the internet [30], [42], [43] 

6 [43] 

4 Digital health communication media 

(DHCM) usage 

The frequency of searching for healthy food 

information through in the last three months [32], 
[42]–[44] 

3 [3], [45], [46] 

 

5 Functional food accessibility The extent to which a person can easily find and 

consume functional food [35]–[37] 

6 [47], [48] 

6 Injunctive norm the level of social pressure to consume functional 

food felt by someone because important people 

around him or her recommended it [27], [49] 

2 [3], [39] 

7 Descriptive norm The level of social pressure felt by someone to 

consume functional food because important 

people around him or her consumed it [27], [49] 

2 [3], [39], [50] 

8 Perceived benefit of functional food 

consumption behaviour related to 

COVID-19 

The extent to which a person felt that functional 

food consumption benefited him or her in facing 

the COVID-19 pandemic [29] 

2 [51] 

9 Perceived threat of COVID-19 The extent to which a person felt that COVID-19 

was dangerous for him or her [40] 

6 [3], [40], [52] 

 
 

Table 2. The validity and reliability testing results 

No Variable KMO 
Bartlett’s test of 

sphericity (sig.) 

Factor 

loading 

Cronbach Alpha 

Coefficient 

1 Functional food loyalty .861 .000 .886- .927 .954 
2 Attitude toward functional food .844 .000 .750- .871 .912 

3 e-Health literacy .875 .000 .701-.877 .907 

4 DHCM usage .748 .000 .899- .930 .906 
5 Functional food accessibility .866 .000 .736-.892 .902 

6 Injunctive norm .500 .000 .921 .819 

7 Descriptive norm .500 .000 .957 .902 

8 
Perceived benefit of functional food consumption 

behaviour related to COVID-19 
.500 .000 .884 .718 

9 Perceived threat of COVID-19 .797 .000 .771- .843 .893 

 

 

Since the population characteristics were unknown and the survey was performed during the  

COVID-19 pandemic, there was operational limitation in gathering sample. A purposive sampling technique 

was performed. The sample criteria used are: i) male, ii) 15 years old or older and iii) has used digital health 

media communication. The respondents were asked to voluntarily participate in the survey in their houses. 

The survey recruited the respondents if they fulfilled the sample criteria and agreed to participate in the 

survey voluntarily. This research obtained 204 respondents. The minimum sample size needed for this 

research was 195 since this research involved 39 indicators and employed multiple regression analysis that 

required the minimum sample size of at least five times the number of indicators [3], [40]. Thus, the sample 

size of this research has fulfilled the requirements. Most of the sample was married (60.8%), aged 25-34 

years old (27.9%) and had a senior high school education or equivalent (84.31 %). Table 3 shows the 

demographic profile of the sample. 

 

2.4.  Data analysis 
This the research conducted a multiple regression analysis. Multiple regression analysis was selected 

because the method has been used by many previous studies on loyalty [53], [54]. The goodness of fit of the 

regression model was assessed using the F test. The model has a good fit if the model’s p-value equals to or less 

than 0.05 [3], [40], [41]. The impact of the proposed independent variable then was evaluated using the T-test. 

The significant effect is confirmed if the p-value equals to or less than 0.05 [41]. The data analyses were 

performed using SPSS. 
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Table 3. The sample demographic profile 
No Demographic Profile % 

1 Age 15-24 years old 23.1 

  25-34 years old 27.9 
  35-44 years old 22.6 

  ≥ 45 years old 26.4 

2 Education Bachelor degree 3.43 
  Diploma 5.39 

  Senior high school 84.31 

  Junior high school 5.88 
  Elementary school 0.98 

3 Marital status Married 60.8 

  Single 36.8 
  Divorce 2.5 

4 Occupation Student 12.2 

  Entrepreneur 25.0 
  Private company employees 38.7 

  Freelance/honorary labor 12.7 

  Other 11.4 

 
 

3. RESULTS AND DISCUSSION 

3.1.  Results 

Table 4 exhibits the multiple regression analysis results. Based on Table 4, the regression model has 

a F-value of 154.647 and p-value of 0.000. Thus, the regression model has a good fit. Furthermore, from  

t-value, p-value, and the regression coefficient of the independent variables in Table 4, it can be stated that 

males’ functional food loyalty during the COVID-19 pandemic was significantly affected by attitude toward 

functional food, injunctive norm, functional food accessibility and the digital health communication usage. 

However, males’ functional food loyalty was not significantly affected by perceived threat of COVID-19, 

perceived benefit of functional food related to COVID-19, descriptive norm, and e-health literacy. 
 

 

Table 4. The multiple regression analysis results 

Variable 

Unstandardized 
coefficients 

Standardized 
coefficients t Sig. 

β Std. Error β 

(Constant) 1.995E-15 .026  .000 1.000 

e-health literacy -.028 .034 -.028 -.820 .413 
Digital health communication media usage .144 .043 .144 3.330 .001 

Functional food accessibility .272 .037 .272 7.443 .000 

Attitude toward functional food .560 .048 .560 11.779 .000 
Perceived threat of COVID-19 .037 .029 .037 1.264 .208 

Perceived benefit of functional food related to COVID-19 .051 .038 .051 1.339 .182 

Injunctive norm .105 .041 .105 2.546 .012 
Descriptive norm -.023 .046 -.023 -.505 .614 

Note(s): R2=86.4%, F=154.647, p=0.000 

 
 

3.2.  Theoretical Implications 

The first finding revealed that attitude toward functional food influenced males’ functional food 

loyalty positively and significantly. This finding means that more positive attitude on functional food would 

lead to a higher males’ loyalty toward functional food. This finding supported the finding of the previous 

studies [8], [9], [12], [13]. This research also found that descriptive norm did not significantly affect males’ 

functional food loyalty significantly. This finding did not support the theory of planned behaviour (TPB). 

Furthermore, this finding was also different with findings from previous studies [13], [55], [56].  

The non-significant impact of descriptive norm on males’ functional food loyalty might relate to the 

COVID-19 pandemic situation. Descriptive norm represented the social pressure felt by someone due to 

others’ behaviour [27], [49]. The pressure might be more significant if there were substantial interactions 

between people. During the COVID-19 pandemic, Indonesian government limited physical interactions, such 

as group meetings, that could increase social pressures. Furthermore, it is also well known that someone 

might change his behaviour to get a good image if there was no physical interaction as a verification of his 

real behaviour. Another explanation might relate to Indonesian communities’ familiarity with functional food 

concept. The concept of functional food that can mitigate the negative effect of COVID-19 was still 

unpopular in Indonesian community. There was no massive promotion on the usefulness of functional food to 

help with COVID-19. The ignorance might undermine the value of functional foods during the pandemic and 

the social pressure to consume them. 
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The third finding showed that injunctive norm significantly and positively influenced males’ 

functional food loyalty. The finding indicated that when someone felt that important people around him 

recommended the consumption of functional food, he would be very likely to be more loyal to functional 

food. This finding supported TPB. This finding also supported the findings of previous studies [55], [56]. 

The fourth finding revealed that functional food accessibility positively and significantly influenced 

males’ loyalty functional food. It was highly plausible that easier access to functional food would make 

someone more loyal to it. This finding holds similar notions with previous study [57]. 

The fifth finding of this research found that perceived threat of COVID-19 did not significantly 

influence males’ loyalty toward males’ functional food loyalty during the COVID-19 pandemic. This finding 

was a deviation from the HBM, which proposed that the perceived threat of disease positively influenced 

health behaviour [29]. This finding was also in contrast with finding of the previous studies [58], [59]. 

The sixth finding showed that perceived benefit of functional food related to COVID-19 did not 

significantly influence males’ functional food loyalty. This finding was poles apart with the proposition of 

the HBM [29]. This finding was also different from the findings of the previous studies [58], [59]. 

The non-significant impact of perceived threat of COVID-19 and perceived benefit of functional 

food related to COVID-19 on males’ loyalty toward functional food might correlate with the time lag 

between the consumption and the effects of consuming functional food and the existence of other available 

alternatives. The benefit of functional food consumption was not instant [1]. Someone needed to consume 

functional food consistently to gain significant benefits [3]. In other words, to obtain the benefits of 

functional food, someone must include it in his healthy diet. On the other hand, someone who perceived 

COVID-19 as a serious threat would prefer alternatives with more immediate effects against COVID-19. 

Other alternatives might include supplements or medicines. Therefore, even though someone perceived 

COVID-19 as a significant threat and understood the benefits of functional foods, he might not intend to 

consume and recommend them. 

The seventh finding revealed that DHCM usage positively and significantly influenced males’ 

functional food loyalty. This finding means that higher frequency of digital health communication media 

usage would lead to higher functional food loyalty, an association also proposed by the IMeHU [30], [31]. 

This finding also corroborates the finding of the previous studies [32], [42]–[44]. 

The eighth finding showed that e-health literacy did not play a significant role in improving males’ 

functional food loyalty. This finding did not support previous studies, such as [30] and [31]. It might be 

because credible e-health information sources could be easily accessed by all people. In Indonesia, many 

digital health communication media facilitated health knowledge transfers from doctors to the public. This 

condition might cause both low- and high-level of e-health literacy man could easily obtain high-quality 

health information, which led to the reduced impact of e-health literacy on health behaviour, including males’ 

functional food loyalty during the COVID-19 pandemic. 
 

3.3.  Managerial implications 
This research found that males’ functional food loyalty was positively and significantly influenced 

by attitude toward functional food. However, their loyalty was not significantly influenced by the perceived 

threat of COVID-19 and the perceived benefit of functional food related to COVID-19. Therefore, first, 

males’ attitude toward functional food should be monitored, measured, and improved consistently to 

strengthen males’ functional food loyalty. The public health education program should be developed and 

performed to build positive attitude toward functional food. Second, to boost the impact of perceived threat 

of COVID-19 and the perceived benefit of functional food on males’ functional food loyalty, it is important 

to communicate the quickly-obtained benefits of functional food related to COVID-19. It is also important to 

communicate the advantage of functional food consumption compare with its alternatives, such as 

multivitamins or individual supplements. Furthermore, it is also important to familiarise consumers the 

complementary function of functional food with the function of other healthy food and/or supplement. 

This research found that injunctive norm has a positive impact on males’ functional food loyalty 

while descriptive norm does not. This finding implied that public health education should involve key social 

figures or opinion leaders to increase males’ functional food loyalty. Key social figures or opinion leaders 

should spread positive messages on functional food through their platforms. They also need to recommend 

the functional food consumption during the COVID-19 pandemic. Furthermore, since there was no 

significant impact of descriptive norm on males’ functional food loyalty during COVID-19 pandemic, key 

social figures or opinion leaders should clearly quote credible health information sources, such as medical or 

health scientific journals, when they spread and recommend functional food. 

This research found that males’ loyalty males’ functional food loyalty was positively and significantly 

influenced by digital health communication media usage. Based on this finding, to improve males’ functional 

food loyalty, public health education should utilize digital health communication media. In Indonesia, many 

digital health communication media are available. The government and Non-Governmental Organizations 
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(NGOs) could set up partnerships with the media to improve males’ loyalty toward functional food during the 

COVID-19 pandemic. Furthermore, the government and NGOs could also choose to develop their own digital 

health communication media. Their public health education extension program should be executed through the 

media. This education extension approach was known as cyber extension approach [60]. 

There was a positive and significant impact of functional food accessibility on males’ loyalty toward 

functional food. Based on this finding, it is important to ensure that functional food can be easily accessed. 

Accessibility meant food availability, affordability, and location accessibility [35]–[37]. Therefore, it is 

important to ensure adequate supplies of functional food during the COVID-19 pandemic. Furthermore, it is 

important to make sure that the store locations are easily accessible. It is also important to assure that the 

prices are affordable and stable during the COVID-19 pandemic. 
 

 

4. CONCLUSION 

Males’ functional food loyalty during the COVID-19 pandemic was significantly and positively 

affected by attitude toward functional food, injunctive norm, food accessibility and digital health 

communication usage. However, males’ functional food loyalty was not significantly affected by the 

perceived threat of COVID-19, perceived benefit of functional food related to COVID-19, descriptive norm 

and e-health literacy.  

In order to improve males’ functional food loyalty, it is essential to improve males’ attitude toward 

functional food. It is also important to increase injunctive norm by involving key social figures or opinion leaders 

in public health education on functional food. It is also important to increase public health education activities 

through digital health communication media. Furthermore, functional food accessibility should be ensured. 
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