
RESEARCH ARTICLE

Healthy food and determinants of food choice

on online food delivery applications

Tareq M. Osaili1,2*, Anas A. Al-Nabulsi1, Asma’ O. Taybeh1, Leila Cheikh Ismail2, Sheima

T. Saleh2

1 Department of Nutrition and Food Technology, Faculty of Agriculture, Jordan University of Science and

Technology, Irbid, Jordan, 2 Department of Clinical Nutrition and Dietetics, College of Health Sciences,

University of Sharjah, Sharjah, United Arab Emirates

* tosaili@just.edu.jo

Abstract

Online food delivery applications (OFD apps) provide consumers with a wide range of

options to choose from. The present study aimed to assess the usage of OFD apps and

investigate the factors that affect food choices with a special emphasis on healthy food

choices and hygiene. A cross-sectional study among food delivery application users in Jor-

dan was conducted using an online questionnaire between March and May 2022. A total of

675 eligible subjects participated in the study. Consumers’ demographic characteristics,

data on consumers’ use of OFD apps, consumers’ perceptions of healthy food availability in

OFD apps, and consumers’ attitudes toward food safety and delivery hygiene were collected

and analyzed. About 64% of the studied sample used OFD apps weekly. Fast food was the

most popular option for ordering (87.1%) and lunchtime was the most preferred time to

order food (67.3%) for most of the respondents. Respondents’ perceptions of a “healthy

meal” was associated with the presence of a variety of vegetables in the meal. Food price,

food appearance, time of delivery, macronutrient content information, the availability of

healthy options, and considering vegetables as part of a healthy meal were determinants of

consumer food choice (p<0.05). The findings suggest that the online food environment in

Jordan was perceived to be unhealthy. Nevertheless, the convenient nature and the popu-

larity of OFD apps hold great potential to promote healthy eating among consumers.

Introduction

The usage of online services through mobile applications has increased tremendously over the

past decade [1]. Given this increase in usage, some features of the food environment have been

digitalized to improve food production and distribution. Digital food environment is defined

as the online setting that provides a variety of services and information, through which con-

sumers’ food and nutrition choices and behaviors are influenced and directed. The digital food

environment includes social media, digital food marketing, online food retail and digital health

promotion interventions [2]. The physical and the digital food environments are interconnec-

ted and are influencing one another, for instance, the digitalized food environment enabled
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the emergence of new styles of selling and buying food, and eventually changing availability of

food, affecting the physical distance to shops and the time allocated for shopping [2].

Estimates show that the top ten downloaded applications by Google Play and Apple App

store users were related to food delivery [3, 4]. Online food delivery applications (OFD apps)

are innovative and convenient channels where consumers can easily access restaurant menus

and get the food ordered at their desired location [5]. The popularity of OFD apps could be

attributed to the quick and easy method of order placement, nonexistent queues, and the

option of contactless payment [6, 7]. OFD apps are designed to meet the needs of a specific res-

taurant or a food joint and such applications are usually under the control of the food organi-

zation. However, especially due to travel constraints related to the COVID-19 pandemic,

third-party food delivery services with multiple restaurant partnerships have grown exponen-

tially, with a primary responsibility of managing the logistics of food delivery [8]. The nature

of this business partnership is usually more profitable for restaurants when compared to indi-

vidual company-associated food home delivery and provides more leverage to consumers [9].

The COVID-19 pandemic significantly affected consumers’ relationship with food and eat-

ing [10]. During the pandemic, and due to the strict worldwide lockdown measures and

mobility restrictions, the hospitality industry was strongly affected [11]. OFD apps have

become a prominent source of ordering food as people cannot dine in restaurants and are

restricted from using public services [12]. And so, some behavioral changes resulting from the

pandemic may continue even after it ends [13].

Busy lifestyles have been associated with alterations in consumer eating practices and die-

tary habits [14]. Consumers nowadays are more health conscious and aware of healthy eating

due to the global increase in nutrition-related disorders (e.g. obesity, hypertension, diabetes,

etc) [15]. Non-communicable diseases (NCDs) are the leading cause of morbidity and mortal-

ity worldwide. In Jordan in 2016, it was estimated that 78% of the total deaths (36,000) were

NCDs, mainly cardiovascular diseases (37%), cancer (12%), and diabetes (6%) [16]. High tri-

glyceride (56.5%), cholesterol (39.5%), hypertension (28.6%), and diabetes (22.3%) are the

leading causes of morbidity among Jordanians aged 25 years and above, with the associated

risk factors being physical inactivity, unhealthy diet and smoking [16]. A healthy diet pattern

would incorporate fruits, vegetables, and proteins, and would limit undesirable food items like

saturated and trans fats and sodium [17]. The success of the sales of healthy food items deliv-

ered through third-party delivery services is primarily dependent on two factors which are

consumer willingness and the variety in the availability of healthy foods. Consumers willing to

eat healthy foods usually face a paradox of insufficient healthy food options available in food

delivery applications [15]. On the contrary, OFD apps may felicitate their consumption of

unhealthy foods and thus adversely impact their health status [18].

The healthiness of food is not limited to the variety of the nutrients it provides but extends

also food safety aspects including proper food preparation and handling [19]. Healthy food

prepared in an unhygienic manner may adversely impact the health of the consumer and may

lead to foodborne disease outbreaks. Information about employee hygiene, food handling and

cleanliness of the establishment is not usually provided to consumers when they order from

OFD apps [20]. Therefore, it is highly unlikely that consumers who order food online would

be aware of the hygienic status of the restaurant or the food being prepared.

Jordan is a country with a population of 10 million located in the Levant region. Online food

delivery services are a relatively new concept in the country compared to other neighboring

regional territories such as Kuwait, Saudi Arabia, Qatar, and the United Arab Emirates. How-

ever, by the end of 2018, more than 700 restaurants had joined Talabat; an online food ordering

company and commenced serving consumers in Amman, the capital city of Jordan [5]. More-

over, to reach a much larger audience, many restaurants developed online food ordering
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applications in dual languages (Arabic and English) [5]. To date, most of the OFD apps in Jor-

dan such as Talabat, Uber Eats, and Careem Now are mainly operating in selected cities namely,

Amman, Irbid, Aqaba (the coastal and a leading tourist city), Zarqa, Salt, and Madaba.

To the best of our knowledge, there is no available literature on OFD apps usage in Jordan.

Thus, this study aimed to assess the usage of OFD apps and investigate the factors that affect

the usage of these platforms with a special emphasis on healthy food choices and hygiene.

Methods

1. Study design and sample collection

A population, web-based cross-sectional study was conducted in Jordan between March and

May 2022. Inclusion criteria were adults who are�18 years, currently residing in Jordan, and

who use OFD apps at least once a month. Food delivery drivers and those who refused to par-

ticipate were excluded from the study. Convenience sampling, facilitated by the snowball sam-

pling technique, was employed to recruit participants. This method was used to allow for

quicker access to participants, particularly when with resource constraints, logistical chal-

lenges, or time limitations. Participants were recruited by sharing a web link connecting to the

online survey via e-mail invitations with the contact lists being gathered from personal and

professional contacts of the research team, including colleagues, friends, and family members.

In addition to the email invitations, the survey link was shared and posted through the authors

own personal and professional social media accounts; e.g., LinkedIn™, Facebook™, and What-

sApp™. The authors also requested the initial participants to share the survey link with their

own networks to help recruit future subjects, who, in turn, forwarded the link to their own

contacts. This approach facilitated the inclusion of those who might have not been directly

reached through the research team but were interested in participating in the study. The first

page of the online survey included the information sheet which provided a short and clear

description of the study and its objectives. Also, it included screening questions to ensure that

the participants aged�18 years old, currently reside or live in Jordan, and are not OFD apps

drivers. The participants were informed that their participation was voluntary and that they

could withdraw at any point. No identifiable personal information was collected and partici-

pants were required to check the box “Agree” to confirm reading the information sheets and

to proceed with the survey questions. The survey completion time ranged from 3–5 minutes

and participants were required to answer all questions so that no data were missing.

2. Questionnaire design and validation

The data collection tool was developed by the researchers upon review of the available relevant

literature [21–23]. The first draft of the questionnaire was prepared in English and included 35

close-ended questions (Likert-scale, Dichotomous questions, Multiple choice questions,

Checklist type multiple choice questions).

For the validation of the questionnaire, the first version of the questionnaire was evaluated

by a panel of four academicians. The academicians have a professional background in nutri-

tion and food safety with a long track record in survey research in the field of food safety,

nutrition, and public health. The reviewers were asked to rate the questions on a Likert scale of

1 to 10 for language, clarity, repetition, and content and determine if the questions met the

objectives of the study. Any question with an average score of less than 70% was amended/

removed. Any other suggestions from the reviewers were considered. The questionnaire reli-

ability was evaluated using Cronbach’s alpha coefficient for internal consistency generating a

Cronbach’s alpha value of (0.751) indicating an acceptable internal consistency. The question-

naire was then translated into Arabic and back-translated to English by three bilingual experts
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to determine the accuracy of the translation. The final version of the questionnaire was com-

posed of 27 questions divided into four sections. The first section inquired about the demo-

graphic characteristics of the participants (7 questions). The second section investigated the

use of OFD apps (5 questions). The third section explored participants’ perceptions of healthy

choices availability on OFD apps (8 questions). The last section was comprised of 7 questions

related to food safety and delivery hygiene. The final version of the questionnaire was prepared

on Google Forms; a survey administration software included in the Google Drive office suite.

The survey was pilot tested with 10 people and no further amendments were implied.

3. Ethical approval

The ethical approval for the research was granted by the Institutional Review Board (IRB) at

Jordan University of Science and Technology Human Ethical Committee (Ref#: 12/150/2022).

An electronic consent form was obtained from all participants.

4. Statistical analysis

IBM Statistical Package for Social Sciences (SPSS, version 25.0) was used to analyze the col-

lected data. Descriptive statistics of means, standard deviation, frequencies, and percentages

were used for variables as appropriate. Associations between categorical variables and healthy

food choices were explored using a chi-square test. The attitudes towards food safety and deliv-

ery hygiene were measured using a 3-point Likert Scale (1 = disagree, 2 = neutral, 3 = agree)

and were considered as categorical. Chi-square test was conducted to examine the association

between the participants’ demographic characteristics and their attitudes towards food safety

and delivery hygiene. Binary logistic regression was used to understand whether looking for

healthy food choices can be predicted based on different variables. In examining the predictive

factors on the choice to seek healthy food options, binary logistic regression was employed.

The dependent variable was the inclination to “look for healthy food choices,” assessed dichot-

omously as “yes” or “no.” Independent variables were food appearance, price, time of delivery,

healthy options availability, macronutrient content labeling and variety of vegetables content.

To evaluate the model’s performance, odds ratio, confidence intervals and p-values were mea-

sured. A p-value of less than 0.05 was considered to be statistically significant.

Results

1. Demographic characteristics

Of the 834 prospective respondents who followed the link, only those who responded posi-

tively to using OFD apps were selected for the survey, resulting in a final sample size of 675 for

empirical analysis. As presented in Table 1, about two-thirds of the participants were females

(69.9%), and aged 18–25 years old (65.6%). The majority had a bachelor’s degree (78.2%) and

lived in the central region of Jordan (71.3%) and had a monthly allowance of 300 Jordanian

dinars ($423.14) or less (59.0%). Concerning OFD apps, more than a third of the participants

(36.4%) used OFD apps once a month while 27.9% used them once a week. The most popular

OFD app among the participants was Talabat (92.9%) followed by Careem NOW (27.4%),

whereas other applications were far less popular (9.1%).

2. OFD apps usage

Participants were asked about the different types of cuisine they look for when ordering meals

online (Table 2). Fast food was the most in-demand (87.1%), followed by desserts (39.3%),

Arab cuisine (22.4%), and Italian cuisine (19.9%). Keto and vegetarian foods were the least
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ordered types of food to order (13.1% and 5.6%, respectively). Participants were most likely to

order food for lunch (67.3%) and dinner (60.6%) while a far lesser proportion used OFD apps

to order breakfast (9.3%).

Regarding food choice determining factors, price was the most reported influencing food

choice factor (71.0%), followed by food appearance (57.0%), the hygienic status of the restau-

rant (56.4%), and delivery time (51.0%). Moreover, 40.6% and 36.9% of the participants were

influenced by the information about nutrient and calorie content, respectively. Only 18.1% of

Table 1. Demographic characteristics of the study participants (n = 675).

Character n %

Gender

Female 472 69.9

Male 203 30.1

Age

18–25 443 65.6

26–35 145 21.5

36–45 44 6.5

46–55 24 3.6

>55 19 2.8

Educational level

High school or less 46 6.8

Diploma 40 5.9

Bachelor’s degree 528 78.2

Postgraduate 61 9.0

Residency

North Region 138 20.4

Central Region 481 71.3

South Region 56 8.3

Monthly allowance/income

<100 JD a 191 28.3

100–300 JD 207 30.7

301–500 JD 121 17.9

501–1000 JD 96 14.2

>1000 JD 60 8.9

OFD apps usage frequency

Once a month 246 36.4

Once a week 188 27.9

2–3 times/ week 172 25.5

4–6 times/ week 46 6.8

Daily 23 3.4

Applications brands*
Talabat 627 92.9

Uber Eats 15 2.2

Careem NOW 185 27.4

Eat delivery 22 3.3

Other 24 3.6

*Multiple responses were allowed; the total number of responses is greater than the number of surveyed participants

ª Jordanian Dinar (JD)

https://doi.org/10.1371/journal.pone.0293004.t001
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the participants reported being influenced by the availability of healthy options. Further, more

than sixty percent of the participants agreed that they have been influenced by social media

posts, magazines, TV, or YouTube advertisements to use food delivery applications (61.5%)

and a similar number (63.3%) of participants agreed that they have been influenced by their

friends and family (Table 2).

3. Consumer perception on placing healthy food orders

Almost one in four of the participants reported looking for healthy food choices when order-

ing through OFD apps. Table 3 shows the participants’ agreement on statements about order-

ing healthy food through the applications. About two-thirds of the participants agreed that it

Table 2. Factors affecting the usage of OFD apps (n = 675).

Item n %

What cuisine do you mostly look for when using OFD apps? *
Vegetarian/vegan 38 5.6

Fast food 588 87.1

Asian cuisine 103 15.3

Italian cuisine 134 19.9

Local cuisine 94 13.9

Arabian cuisine 151 22.4

Salads 83 12.3

Keto food 21 3.1

Desserts 265 39.3

Which of the following meals/items do you order mostly using OFD apps? *
Breakfast 63 9.3

Lunch 454 67.3

Dinner 409 60.6

Snacks 103 15.3

Late night snacks 165 24.4

Drinks 63 9.3

Factors affecting your food choice when using OFD apps*
Food appearance 385 57.0

Price 479 71.0

Time of delivery 344 51.0

Healthy options availability 122 18.1

Hygienic status of the restaurants 381 56.4

Display Calorie content (Kcal) 249 36.9

Display Macronutrient content (protein, fat, carbohydrates) 274 40.6

I have been influenced by social media posts, magazines, TV, or YouTube

advertisements to use OFD apps

Disagree 81 12.0

Neutral 179 26.5

Agree 415 61.5

Friends and family have influenced my choice of OFD apps

Disagree 101 15.0

Neutral 147 21.8

Agree 427 63.3

*Multiple responses were allowed; the total number of responses is greater than the number of surveyed participants

https://doi.org/10.1371/journal.pone.0293004.t002
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was difficult to find healthy choices in OFD apps (63.4%). Moreover, more than half of the par-

ticipants agreed that OFD apps had increased their food intake and appetite (57.6%) and a sim-

ilar proportion reported that their eating habits have changed due to OFD apps (57.8%).

About a third of the participants reported not ordering a healthy side dish when using OFD

apps, however, a similar proportion agreed that OFD apps had made them aware of healthier

alternatives that they did not consider previously. Furthermore, only a third of the participants

favored paying a higher price for healthy food options.

When asked about what constitutes a healthy meal, participants’ perception comprised a

meal abundant in vegetables (61.8%) and protein (52.4%) but low in fat (54.4%) as shown in

Fig 1. Nearly half (49.5%) of the participants considered a lower calorie content as part of a

healthy meal. About 14% of the participants believed that small-portion size meals and meals

with light dressings and sauces were healthy.

The association between whether participants look for healthy food options or not and dif-

ferent study variables are shown in Table 4. A chi-square analysis revealed significant associa-

tions between; age (p = 0.017), food appearance (p = 0.030), price (p<0.001), time of delivery

(p = 0.001), healthy options availability (p<0.001), availability of calories and macronutrient

information (p = 0.019 and p = 0.001, respectively), and considering healthy food choices

upon placing a food order. Significant factors were subjected to the binary logistic regression

analysis (Table 5) to understand whether looking for healthy food choices can be predicted

based on different variables (the dependent variable is "looking for healthy food choices",

Table 3. Consumer perception on ordering healthy food (n = 675).

N (%)

Item Agree Neutral Disagree

I often find it difficult to find healthy food choices on OFD apps 428

(63.4)

202

(29.9)

45 (6.7)

I feel that ordering from OFD apps has increased my food intake and appetite 389

(57.6)

164

(24.3)

122

(18.1)

Using OFD apps has changed my eating habits (for example: having late-night

meals, or eating alone)

390

(57.8)

126

(18.7)

159

(23.6)

When using OFD apps, I usually order a healthy side dish (for example salads or

vegetable soup)

239

(35.4)

196

(29.0)

240

(35.6)

Using OFD apps made me aware of healthier food alternatives that I did not

consider before

247

(36.6)

213

(31.6)

215

(31.9)

I am willing to pay a higher price to get a healthier food choice 220

(32.6)

219

(32.4)

236

(35.0)

https://doi.org/10.1371/journal.pone.0293004.t003

Fig 1. Perceptions of a healthy meal among study participants (n = 675).

https://doi.org/10.1371/journal.pone.0293004.g001
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Table 4. Factors influencing the choice of ordering healthy meals from OFD apps (n = 675).

Looking for healthy choices when ordering P-value

Yes (n = 174) (%) No (n = 501) (%)

Consumers characters

Gender Female 115 (66.1) 357 (71.3) P = 0.201

Male 59 (33.9) 144 (28.7)

Age 18–25 108 (62.1) 335 (66.9) P = 0.017*
26–35 32 (18.4) 113 (22.6)

36–45 14 (8.0) 30 (6.0)

46–55 11 (6.3) 13 (2.6)

>55 9 (5.2) 10 (1.9)

Educational level High school or less 13 (7.5) 33 (6.6) P = 0.684

Diploma 13 (7.5) 27 (5.3)

Bachelor’s degree 131 (75.3) 397 (79.2)

Postgraduate 17 (9.7) 44 (8.9)

Residency North Region 39 (22.4) 99 (19.8) P = 0.214

Central Region 116 (66.7) 365 (72.8)

South Region 19 (10.9) 37 (7.4)

Monthly allowance <100 JD 46 (26.4) 145 (28.9) P = 0.408

100–300 JD 48 (27.6) 159 (31.7)

301–500 JD 32 (18.4) 89 (17.8)

501–1000 JD 27 (15.5) 69 (13.8)

>1000 JD 21 (12.1) 39 (7.8)

Using frequency Once a month 62 (35.6) 184 (36.7) P = 0.873

Once a week 47 (27.0) 141 (28.1)

2–3 times/ week 44 (25.3) 128 (25.6)

4–6 times/ week 15 (8.6) 31 (6.2)

Daily 6 (3.5) 17 (3.4)

Factors influencing food choices

Food appearance (yes, n = 385) 87 (22.6) 298 (77.4) P = 0.030*
Price (yes, n = 479) 100 (20.9) 379 (79.1) P = 0.000*
Time of delivery (yes, n = 344) 70 (20.3) 274 (79.7) P = 0.001*
Healthy options availability (yes, n = 122) 65 (53.3) 57 (46.7) P = 0.000*
Hygienic status of the restaurants (yes, n = 381) 90 (23.6) 291 (76.4) P = 0.145

Calorie content information (yes, n = 249) 77 (30.9) 172 (69.1) P = 0.019*
Macronutrient content information (yes, n = 274) 89 (32.5) 185 (67.5) P = 0.001*
Perception of a healthy meal

Low fat (yes, n = 367) 96 (26.1) 271 (73.9) P = 0.805

Variety of vegetables (yes, n = 417) 95 (22.8) 322 (77.2) P = 0.024*
Small portion size (yes, n = 98) 28 (28.6) 70 (71.4) P = 0.494

Light dressings and sauces (yes, n = 96) 31 (32.3) 65 (67.7) P = 0.115

Rich in protein (yes, n = 354) 89 (25.1) 265 (74.9) P = 0.691

Low carbohydrates (yes, n = 215) 58 (27.0) 157 (73.0) P = 0.626

Low calories (yes, n = 334) 79 (23.7) 255 (76.3) P = 0.212

* p value was based on the chi-square test at a 5% level.

https://doi.org/10.1371/journal.pone.0293004.t004
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measured on a dichotomous scale–"yes" or "no"–and the independent variables: "factors influ-

encing food choices" and "perception of a healthy meal). Logistic regression results indicated

that participants who are not influenced by food appearance (OR: 1.494, 95% CI: 1.016–2.195),

price (OR: 2.079, 95% CI: 1.386–3.119) and time of delivery (OR: 1.734, 95% CI: 1.177–2.556)

were significantly associated with higher odds of looking for a healthy food option. Moreover,

those who are not influenced by the availability of healthy food options were 0.2 times less

likely to look for a healthy food option (OR: 0.209, 95% CI: 0.133–0.329). Also, the likelihood

of looking for healthy food was lower among participants who are not influenced by the avail-

ability of macronutrient information than those who took into account the macronutrient

content (OR: 0.593, 95% CI: 0.360–0.975). On the other hand, participants who do not con-

sider the variety of fresh vegetables in a meal to be healthy are 1.5 times more likely to look for

healthy food choices (OR: 1.496, 95% CI: 1.045–2.123).

4. Food safety and delivery hygiene

Participants were requested to rate their agreement on seven statements about food safety and

delivery hygiene in OFD apps using a 3-point Likert Scale (1 = disagree, 2 = neutral,

3 = agree) as shown in Table 6. The results revealed that the majority (88.9%) agreed that the

hygiene rating factor feature for restaurants in OFD apps is useful while ordering. Further

analysis (Chi-square test) revealed a significant association (p = 0.040) between participants’

Table 5. Regression analysis of the potential food and perception-related factors influencing participants’ food

choices.

OR (CI) P-value

Factors influencing food choices

Food appearance 1.494 (1.016–2.195) P = 0.041*
Price 2.079 (1.386–3.119) P = 0.000*
Time of delivery 1.734 (1.177–2.556) P = 0.005*
Healthy options availability 0.209 (0.133–0.329) P = 0.000*
Macronutrient content (protein, fat, carbohydrates) 0.593 (0.360–0.975) P = 0.039*

OR (CI) P-value

Perception of a healthy meal

Variety of vegetables 1.496 (1.045–2.123) P = 0.024*

* p value was based on binary logistic regression test at 5% level.

OR: Odds Ratio, CI: Confidence Interval. Dependent variable: looking for healthy food choices, Independent

variables: factors influencing food choices and perception of a healthy meal.

https://doi.org/10.1371/journal.pone.0293004.t005

Table 6. Participants attitudes towards food safety and delivery hygiene while ordering food through OFD apps (n = 675).

Agree Neutral Disagree

Item n (%)

I believe that having the hygiene rating factor of the restaurant in the food application would be useful when ordering 600 (88.9) 61 (9.0) 14 (2.1)

I believe that the items available are prepared and delivered under sanitary conditions 348 (51.6) 274 (40.6) 53 (7.9)

I believe that the packaging of the meal influences my food choice 524 (77.6) 106 (15.7) 45 (6.7)

I believe that having the meal delivered in environmentally friendly packaging materials influences my food choice 430 (63.7) 167 (24.7) 78 (11.6)

The appearance of the driver (cleanliness, neatness) affects my perception of the meal’s hygiene 483 (71.6) 122 (18.1) 70 (10.4)

The temperature of the meal when delivered mainly gives me an impression about the quality of the food 605 (89.6) 35 (5.2) 35 (5.2)

The temperature of the meal when delivered mainly gives me an impression about the safety of the meal 545 (80.7) 79 (11.7) 51 (7.6)

https://doi.org/10.1371/journal.pone.0293004.t006
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residency place and their agreement that having the hygiene rating factor of the restaurant in

the food application would be useful when ordering as shown in Table 7. Only around half

(51.6%) of the surveyed subjects believed that the food is prepared and delivered under sani-

tary conditions and the chi-square test results showed a significant association between partici-

pants’ gender (p = 0.049) and their agreement to this statement. The majority of the surveyed

participants believed that the temperature of the meal upon delivery gives an impression about

the quality (89.6%) and safety (80.7%) of the meal. Further analysis revealed a significant asso-

ciation between agreement to these statements and participants’ age (p = 0.017, p = 0.00),

respectively. More than three-quarters (77.6%) agreed that the packaging of the meal influ-

enced their food choices, and more than sixty percent (63.7%) showed a positive attitude

towards environmentally friendly packages. A significant association between participants’ fre-

quency of using OFD apps and their attitudes of believing that the use of environmentally

friendly packaging materials influences their food choices (p = 0.033) was observed. Moreover,

results unveiled statistically significant association (p = 0.038) between participants’ place of

residence and the influence of meal packaging on their food choices.

Discussion

The present study highlighted the perceptions of OFD apps among consumers in Jordan. It

also examined factors of OFD apps utilization with a secondary focus on healthy food options

and food safety/delivery hygiene.

OFD apps represent an important dimension of the digital food environment. Amongst the

different OFD apps referred to in this study, Talabat was the most popular choice among the

participants. Talabat is the largest online food delivery platform in the Middle East, which was

founded in Kuwait in the year 2004 [24]. The company has since expanded its services into dif-

ferent cities and governorates in Jordan. Other OFD apps are generally less popular as they

have a limited delivery coverage geographical area. The majority of OFD apps users in the

present study were living in the central region of Jordan (Amman, Zarqa, Salt, Madaba), this,

however, could be due to the availability of most delivery services in these four cities compared

to other cities in Jordan.

Table 7. Association between participant’s socio-demographic characteristics and their attitudes towards food safety and delivery hygiene while ordering through

OFD apps.

Item Gender Age Educational

level

Residency Monthly

allowance/income

OFD apps usage

frequency

I believe that having the hygiene rating factor of the restaurant in the

food application would be useful when ordering

P = 0.080 P = 0.354 P = 0.861 P = 0.040* P = 0.469 P = 0.558

I believe that the items available are prepared and delivered under

sanitary conditions

P = 0.049* P = 0.260 P = 0.614 P = 0.817 P = 0.911 P = 0.152

I believe that the packaging of the meal influences my food choice P = 0.175 P = 0.158 P = 0.635 P = 0.038* P = 0.661 P = 0.501

I believe that having the meal delivered in environmentally friendly

packaging materials influences my food choice

P = 0.865 P = 0.438 P = 0.250 P = 0.098 P = 0.486 P = 0.033*

The appearance of the driver (cleanliness, neatness) affects my

perception of the meal’s hygiene

P = 0.402 P = 0.249 P = 0.204 P = 0.163 P = 0.572 P = 0.105

The temperature of the meal when delivered mainly gives me an

impression about the quality of the food

P = 0.614 P = 0.017* P = 0.508 P = 0.140 P = 0.062 P = 0.293

The temperature of the meal when delivered mainly gives me an

impression about the safety of the meal

P = 0.135 P = 0.000* P = 0.475 P = 0.066 P = 0.653 P = 0.141

*Significance level at P < 0.05.

https://doi.org/10.1371/journal.pone.0293004.t007
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In the present study, OFD apps users were more likely to be young adults with an age range

of 18–25 years. Previous studies have indicated that young individuals use food delivery ser-

vices more often [5, 8, 21, 25]. Older adults (over 55 years old) on the other hand are less likely

to use OFD apps since they struggle to use smartphone devices and applications [26]. More-

over, they may have a higher tendency to use a more conventional mode of ordering food by

contacting the restaurant directly.

The results of the present study are similar to those reported by Al Alwan (2020) in Jordan;

where the majority of OFD apps users have a bachelor’s degree (46.3%) with a monthly income

of less than 1000 JD (91.4%) [5]. More than half of the respondents in this study reported

using OFD apps 1–3 times weekly. This is similar to a study among the Brazilian population,

where more than a third of the respondents used OFD apps once or twice a week, and a similar

proportion used OFD apps 1–3 times per month [13]. Another study indicated that the major-

ity of university students used OFD apps more than once a week and 1–3 times monthly in

China and Malaysia, respectively [22].

Most of the subjects in this study reported using OFD apps to order fast food more than

any other available cuisines. This is not surprising as OFD apps usually make fast food outlets

more accessible to users. For example, in China, Maimaiti et al. (2020) observed that 65% of

the food outlets that provide food delivery services were fast food restaurants [27]. Similarly,

Partridge et al. (2020) noticed that fast-food chains were the most popular food outlets and

accounted for 38% of the studied OFD apps in Sydney and 54% in Auckland [28]. Available

data indicates that general dietary patterns are in an energy surplus and shifting away from tra-

ditional foods with calorie-dense food options such as fast food and consuming soft drinks

[29, 30]. Moreover, the low interest in ordering local food could be justified by the psychologi-

cal attitude that affects consumers’ acceptance and consumption of certain food types. For

example, some individuals show great pleasure in experiencing and eating new food [31].

Moreover, Gilliland reported that the majority (94%) of the respondent in their study desired

to consume more local food, however, many of them are unable to obtain the foods they

wanted either due to limited selection or difficulty finding them [32]. Eventually, these factors

are bound to play a significant role in the expanding obesity rates and other NCDs [29, 30].

The findings of this study indicated that the preferred time to order meals among our par-

ticipants was at lunch, which is typically the main meal in Jordan followed by dinner. The eco-

nomic and business environment of Jordan has changed over the years and hectic lifestyles

have made ordering food online a convenient option. According to Li et al. (2020), many Chi-

nese workers do not have time to go out for lunch or prepare their meals [33], which is a simi-

lar trend in most countries globally. Moreover, the latter study suggested that a minimum of

48 minutes are saved upon each online food delivery order compared to time spent on grocery

shopping, cooking, or residual cleaning [33]. This explains to a large extent the high depen-

dency and usage of these applications among consumers.

The findings in the present study suggest that food-related attitudes and habits develop

through interaction with others. Participants’ food choices in this study were influenced by

their families, friends, and even by social media posts, magazines, TV, or YouTube advertise-

ments. Tribhuvan (2020) studied factors influencing the use of OFD apps and observed that

social media posts influenced 34% of the respondents while magazines, TV, or YouTube adver-

tisements influenced 41% of the respondents. In the same study, nearly 44% of the respondents

agreed that family and friends had influenced their food choices on OFD apps [23].

Social media marketing plays an important role in the area of food products. Social media

and websites are major sources for obtaining information about the characteristics of individ-

ual food products [34]. Some marketing techniques used by OFD apps and restaurants are:

photos, videos, links, prizes and giveaways, celebrities, sportspeople, vouchers, offers, and
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price promotions [35]. Advertisers on some social media platforms are now depending on

interactive content; so, when consumers react to the advertised content a notification will

appear on the consumers’ friends’ newsfeeds, timelines, and explorer, and by so spreading the

advertising message to more people [36]. The majority of food marketing activities do not pro-

mote healthy food and are usually advocating mostly unhealthy foods [37]. Although all indi-

viduals are influenced by the power of marketing, adolescents and children are the most

vulnerable groups because they may not successfully differentiate informative content from

commercial content and are more sensitive to advertising materials [38, 39].

There is no doubt that OFD apps provide consumers with a diverse range of food options;

however, many factors could contribute to an individual’s food choices. The cost of food is an

important factor that influences food choices. Many food delivery services routinely offer dis-

counts on food items or award free or reduced-price food delivery. This strategy pulls consum-

ers who make buying decisions solely based on price. For such consumers, inexpensive foods

are sometimes more pleasing despite the potential for diet-related illnesses [40]. The relatively

low cost of unhealthy food [41] and the high cost of healthy food which approximates twice

the price of unhealthier food per serving [42] were not considered as barriers for participants

who look for healthy food choices in the present study. On the other hand, the appearance of

the food sets expectations about taste, flavor, and healthiness of food which affect its accep-

tance and consumption [43]. Professional photographs of the menu served in restaurants on

food delivery applications significantly appeal more to consumers, and can drastically increase

consumers’ purchase intentions [44]. Also, it was reported that consumers build up criteria to

judge the food based on the way it is plated and presented; aesthetic dishes were believed to be

more natural and healthier [45, 46]. Despite this, participants of the present study seem to be

aware that food styling can harm consumers by misleading healthiness judgments for

unhealthy foods. Moreover, visuals can also include packaging elements including labels and

materials. Wongprawmas et al. (2021) reported that consumers strongly believed that food

should be packaged in an environmentally friendly manner, using minimal packaging materi-

als [47]. Herrmann et al., (2022) highlighted that consumers are becoming increasingly aware

of the impact of their food choices on the environment, are seeking out more sustainable

options, and are willing to pay more for food that is packaged in environmentally friendly

materials. This suggests that consumers may make food choices based on their beliefs about

the environmental impact of the packaging, rather than on the quality of the food itself [48].

With regards to demographic characteristics of consumers (age, gender, educational level) and

in contrast with the present study, Prakash and Pathak (2019) reported that younger genera-

tions of consumers exhibit a high sense of environmental consciousness and are actively con-

cerned about the protection of the environment [49]. Moreover, Tüzemen and Kuru (2018)

found that consumers with higher educational level have more environmental sensitivities

[50]. On the other hand, another study showed that gender plays no role in the consumer per-

ception of packaging [51].

Although food labels could be used as a tool to assist consumers in making healthy food

choices, there is no such requirement in Jordan for restaurants and food delivery services.

However, in Saudi Arabia, as a part of its vision of promoting healthy lifestyles, the local Food

and Drug Authority obligated all food services establishments (digital and non-digital) to pres-

ent food information (Calorie content) on their menus [52]. This strategy has shown promis-

ing results as Fakih et al. (2016) reported that the presence of food items including nutritional

information, preparation, and ingredients was a factor driving consumers’ purchase intentions

[53]. Christoph et al. found that looking for nutrition information was associated with healthy

eating [54], these findings are in line with our results where food with displayed macronutrient

content information was more likely to be considered when placing healthy food orders.
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The delivery time is also a crucial factor that determines food choice while using OFD apps.

The online food delivery environment requires highly efficient and scalable real-time delivery

services [33]. In a study among OFD apps, the delay in delivery timings was reported as a con-

cern when ordering food online by most customers [55]. Those who look for healthy food

choices in the present study were not worried about the time of delivery. This could be justified

by the widespread of fast food outlets which made it easier for consumers to choose the closer

outlet to get meals delivered to their location in a relatively shortly. On the other hand, healthy

food outlets are limited in number and often harder to find, therefore, participants who look

for healthy food choices were aware that delivery times may be longer and vary depending on

the location of the restaurant they ordered from.

The availability of healthy food options in OFD apps was another factor influencing food

choice among the participants in the present study. Findings revealed that participants had dif-

ficulty finding nutritionally well-balanced dishes. Unfortunately, the digitalized food environ-

ment is often filled with unhealthy options. In Brazil, Horta et al. (2021) reported that

restaurants on OFD apps provide consumers mainly with ultra-processed foods [56]. More-

over, amongst restaurants registered on OFD apps in Brazil, only 16% served vegetables (e.g.

mix of salads and vegetable soup) [56]. In Australia and New Zealand, most food types avail-

able for delivery were considered unhealthy [28]. Furthermore, a study conducted in three

international cities (Chicago, Amsterdam, and Melbourne) suggested that the most commonly

advertised meals for home delivery are unhealthy foods; namely burgers and pizzas [57]. Con-

sumption of food away from home is linked to poor diet quality (e.g. high levels of energy,

total fat, sugar, and sodium) which lead to negative health impacts such as obesity and over-

weight [58]. A report by the World Health Organization (WHO) indicated that OFD apps

increase the accessibility of poor-quality food and beverages (e.g. energy-dense, high fat, sugar,

and sodium) [59]. Moreover, OFD apps are flagged as possibly contributing to the obesity

problem, as they may encourage sedentary behavior [59]. A previously published study in

China indicated that consumers’ weight gain, increased blood lipids, and gastrointestinal dis-

comfort is caused by the long-term consumption of foods ordered from OFD apps [60].

The current study also observed that the abundant presence of vegetables in the food was

associated with higher levels of perceived healthiness. A similar observation has been made

previously among Americans revealing that 96.2% of respondents considered fresh vegetables

to be healthy [61]. Furthermore, Jayne et al. (2018) reported that respondents who had greater

vegetable intake possessed a healthy eating identity and consume an overall healthy diet [62].

For consumers who look for healthy food choices in our study, vegetables were not the only

constituent of healthy food, however, healthy food choices were viewed comprehensively with-

out solo focusing only on vegetables. The increasing usage of OFD apps has made both healthy

and unhealthy food available at hand, with research considering those apps barriers to healthy

food consumption. It is therefore imperative to highlight that linking consumer perception of

healthy eating and investigating their related behavior is essential in enhancing dietary quality

[63].

In the present study, participants’ attitudes toward food safety with regard to OFD apps

were related to their level of concern about the safety of food packaging, food temperature,

and delivery hygiene. In agreement to our findings, Wang et al. (2022) reported that a high

hygiene rating of a particular restaurant increased ordering intentions among consumers [64].

Similarly, Vandenhaute et al., (2022) reported that consumers’ trust in food safety measures

influences their willingness to purchase food products and are more likely to purchase food

from establishments that they perceive to have high standards of hygiene and cleanliness [65].

A previously published study reported that the extent to which a consumer perceives a restau-

rant’s food as safe or unsafe depends on the relationship that has been established through
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prior experiences or the restaurant’s reputation [66]. In another study, it was observed that

consumers were unwilling to return to a restaurant they deemed unsanitary [67]. The gender-

based differences in perceptions of food safety and hygiene may stem from some differences in

cultural norms, and/or personal experiences with foodborne illness. For instance, women in

Jordan may be more likely to take on domestic responsibilities, including food preparation

and safety, which could influence their perceptions of food safety and lead to more cautious

attitudes towards food safety and hygiene. Females in Jordan tend to have more knowledge

about food safety and are more likely to practice safe food handling behaviors [68].

Restaurants inspections in Jordan are conducted regularly by the Jordan Food and Drug

Administration (JFDA), to ensure compliance with health requirements and safety measures

[69]. In some countries such as the United Kingdom, there are some requirements for restau-

rants to join OFD apps; some of which are registered within the Food Standards Agency (FSA)

and display the official FSA Food Hygiene Rating of the restaurant in the app [70]. While in

Jordan, there are no such requirements, and OFD apps service providers had to maintain an

appropriate hygiene level for safe food handling and delivery [69]. However, consumers in Jor-

dan can still check the hygiene rate from other consumers’ generated comments, reviews, and

feedback [65].

From a different perspective, Chandrasekhar et al. (2019) observed that not only did con-

sumer perception of restaurant hygiene impact food choices, but also the hygienic status of

food delivery [55]. For instance, meals that were delivered at sub-optimal temperatures were

regarded as a reflection of poor delivery service, and not receiving a warm meal was associated

with the food being stale. In the present study, it was observed that food delivered hot was

regarded as freshly prepared and reflected higher quality and safety.

Moreover, most of our participants’ perception of the meal’s hygiene was affected by the

appearance of the drivers. Similarly, Tran’s (2021) study which investigated the impact of food

delivery hygiene among Vietnamese adults concluded that the hygiene of the driver positively

affected the continued usage of the food delivery platform among consumers [71]. The appear-

ance of food handlers has been identified as a key factor that affects consumers’ trust in the

hygiene standards of food services [72].

Providing health education concerning dietary knowledge and practices may improve

consumers’ knowledge and practices [73]. One way to favor the choice of healthy foods is

through the community-based prevention marketing (CBPM) approach; which is a com-

munity-directed social change process that applies social marketing concepts and tech-

niques to the development of health promotion and disease-prevention programs [73, 74].

The findings of the current study were subject to some limitations which are common in

survey-based research. The use of an online self-administered questionnaire and the nature

of the data collection method used may have led to a less representative sample. Also, the

COVID-19 pandemic may have accelerated changes in consumer eating behavior with

regard to the use of online orders of healthy choices as well as food safety and hygiene issues.

However, while there is much uncertainty, transient changes in consumer behavior could

persist for a long time. Finally, a limitation of using a convenience sample through the

snowball method is the potential introduction of selection bias, which could restrict the

broader applicability of the study’s findings. Despite the limitations, this study presents sev-

eral strengths. This study is the first of its kind in the country tackling OFD apps usage and

perceptions among consumers. Moreover, the findings of the present study identified gaps

in healthy food knowledge among OFD apps users and provided room for future large-scale

assessment and interventional studies aiming to increase awareness among consumers with

regard to healthy and safe food.
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Conclusion

Online food delivery services are popular in Jordan; however, unhealthy eating patterns are

widespread amongst OFD apps users. Considering the increasing prevalence rates of diet-

related illnesses, the role of OFD apps could be concerning. Hence, initiatives should be estab-

lished to spread awareness about nutritionally well-balanced diets and healthy eating. Healthy

meals should be encouraged and well-advertised via these digital channels. Moreover, as food

price, its appearance, packaging and labeling, and hygiene are key factors that determine con-

sumer usage of OFD apps, local and global efforts should consider these factors when design-

ing policies and implementing health awareness programs.
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