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What’s in your card? The impact 
of online food delivery apps on 
depression and eating behaviors
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Introduction: Digitalization, through smartphones and online platforms, has 
become deeply embedded in daily life, beginning to exert significant effects on 
eating habits and psychological health. Online food delivery (OFD) applications 
(app) provide easy access to fast food and processed products, exposing 
individuals to a constant digital food environment. Examining the relationship 
of these applications with eating behaviors and conditions such as depression 
is particularly important in the context of increasing mental health problems 
among young adults. This study aims to examine the relationship between 
the frequency of use of OFD apps and user attitudes toward these apps, with 
depression level and eating behaviors in young adults.
Methods: Participants’ demographic information, frequency of use of OFD apps, 
and attitudes toward these apps were determined by questionnaire questions; 
depression status was assessed using the Beck Depression Inventory; and eating 
behaviors were assessed using the Three-Factor Eating Scale (TFEQ-R21).
Results: A total of 383 young adults aged 18–35 years participated in our 
study. The group with the lowest frequency of OFD apps use (21.2 ± 0.4) had 
significantly lower uncontrolled eating scores than the other groups (23.4 ± 
0.7 and 23.3 ± 0.6; p = 0.005). In addition, a significant decrease in cognitive 
restraint levels was observed as the frequency of OFD apps use increased (p = 
0.031). In addition, depression scores of individuals with more OFD apps (4–6) 
on their phones (14.1 ± 1.3) were found to be higher than those of individuals 
who did not use any apps (8.8 ± 1.4; p = 0.025).
Discussion: The findings of our study suggest that the digital food environment 
can be a determinant not only of individuals’ physical health but also of their 
psychological health and behavioral eating habits.
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1 Introduction

The rapid advancement of the digital age from its inception to the present has significantly 
transformed human behavior and habitual patterns (1). As the demand for digital 
communication tools and their role in daily life has increased, online food delivery (OFD) 
applications (apps) have also become widespread (2). The development and use of food 
distribution applications worldwide have changed how food suppliers and consumers interact 
(3). Smartphone apps allow customers to order menu items or nutrients from various food 
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service outlets for pick-up or delivery by freelance couriers (4). These 
apps have encouraged individuals to meet their shopping needs 
online, and online food and grocery shopping has increased 
considerably during the lockdowns initiated in response to the 
coronavirus disease (COVID-19) pandemic in 2019, as well as the fear 
of the spread of the virus. (1, 5). According to a survey by the Turkish 
Statistical Institute, the proportion of consumers in Turkey purchasing 
goods or services online increased from 44.3% in 2021 to 46.2% in 
2022. The study revealed that 50.2% of consumers who purchased 
goods or services bought OFD services (6).

It has been reported that increased frequency of OFD apps use is 
associated with changes in individuals’ eating habits, including a 
higher frequency of snacking, a preference for sweet and ultra-
processed foods over fruits, vegetables, and fresh produce, and a 
decline in adherence to healthy dietary practices (7). Supporting this 
trend, a study evaluating the nutritional quality of the best-selling 
OFD set menus in China found that scores ranged from 15 to 85, with 
an average of 36.57 out of a possible 100. Notably, 89.56% of the 
menus scored below 50, indicating poor nutritional quality (8). Both 
the low dietary quality patterns of menus and people’s preference for 
these products (9) have been associated with increased body mass 
index (10) and other public health problems (11, 12). A systematic 
review examining diet-related chronic disease risk factors associated 
with the use of OFD apps during the pandemic evaluated a total of 53 
studies. The results of nine of these studies classified the potential 
effects of OFDs on health as either positive or negative. Eight of the 
findings were associated with adverse diet-related chronic disease risk 
factors, while only one was reported as health-promoting. Reported 
adverse effects of OFD use included perceived obesity status, weight 
gain, emotional eating, snacking behaviors, and a tendency toward 
ordering less healthy foods (7). Furthermore, reports from the most 
frequently used platforms indicated that among the most commonly 
ordered foods by American consumers were high-calorie options such 
as cheeseburgers, French fries, pizzas, nachos, cheesecake, pork ribs, 
and chicken & waffle sliders. Over the past three decades, increases in 
fast-food portion sizes, calorie content, and sodium levels have further 
heightened concerns that these applications may exacerbate the 
ongoing obesity epidemic (13). Collectively, these findings suggest 
that adverse health outcomes such as overweight and obesity—well-
established risk factors for noncommunicable diseases (NCDs)—may 
be further reinforced through the use of OFD apps.

Fundamental motivations, such as the ease of use of OFD apps 
(14)—combined with the widespread promotion, availability, and 
accessibility of energy-dense foods—may contribute to disordered 
eating behaviors and trigger cognitive states that promote 
excessive food consumption (15). These apps use personalized 
advertising and marketing tactics to draw users’ attention to 
specific foods, making it difficult to maintain a balanced eating 
habit, especially for individuals with irregular eating behaviors 
(16–18). Frequent consumption of food ordered through online 
platforms has been suggested to be associated with a heightened 
risk of disordered eating behaviors, including emotional eating 
and uncontrolled eating (2). Difficulties in regulating negative 
emotions have been identified as a contributing factor to the 
exacerbation of eating disorder symptoms (2, 19). In addition, it 
is emphasized that people’s mood is one of the most important 
reasons for impulsive buying behavior in online food and grocery 
shopping (20). Depression has been associated with more irregular 
eating patterns and has been shown to influence digital dietary 

behaviors (21). In light of all this information, this study aims to 
reveal the frequency of use of OFD apps and the relationship 
between attitudes toward these apps and depression and eating 
behaviors in young adults within the framework of the habit 
changes brought by the digital age. In this study, our first 
hypothesis is that the frequency of using online food delivery 
(OFD) applications is associated with individuals’ eating behaviors 
and depression levels. Our second hypothesis is that having a 
greater number of OFD applications on one’s phone leads to 
differences in eating behaviors and depression levels. Our third 
hypothesis is that participants’ attitudes toward OFD applications 
(such as the influence of coupons, healthy eating motivation, or 
mood when using the apps) are significantly related to both eating 
behaviors and depression.

2 Methods

2.1 Study population

This cross-sectional study involved young adults aged 18 to 35 who 
regularly use OFD apps (22). Exclusion criteria included individuals 
with a current or past diagnosis of an eating disorder or depression, 
those under 18 or over 35 years of age, and individuals who did not 
provide informed consent. The study initially included 404 young 
adults. However, 8 individuals with a diagnosis of depression, 6 with a 
diagnosed eating disorder, 14 who did not meet the inclusion criteria, 
and 7 who declined to participate were excluded from the final sample. 
The study was completed with a total of 383 individuals. After the 
completion of the study, the sample size was evaluated using the 
G*Power 3.1.9.4 software. A post hoc power analysis was conducted for 
the three groups, based on the mean and standard deviation values of 
the cognitive restraint scores across the three categories of OFD usage 
frequency (low, medium, high). With a significance level of 5% 
(α = 0.05) and the calculated effect size (f = 0.16), the statistical power 
of the study was determined to be 80.7%. The Consort Flow Chart of 
the study is shown in Figure  1. Ethical approval of the study was 
obtained from Istanbul Bilgi University Human Research Ethics 
Committee, which was prepared by the ethical standards of the 
Declaration of Helsinki (Approval No: 2024–10,160-204, Date: 
21.11.2024). Participant recruitment was conducted between 
December 2024 and April 2025 through word-of-mouth and 
announcements made via social media platforms (Facebook, Twitter, 
Instagram). Data were collected using an online survey administered 
via Google Forms. At the beginning of the survey, participants were 
provided with an information sheet outlining the study’s purpose, 
scope, and the principles of voluntary participation, and it was 
emphasized that the data would be used solely for scientific purposes. 
Written informed consent was obtained online from individuals who 
agreed to participate. This method was chosen particularly because 
young adults are active users of digital platforms and find completing 
surveys online more practical. In addition, the use of an online survey 
allowed for access to a broader sample without the limitations of time 
and place. Furthermore, participants’ frequency of OFD app use was 
self-reported and categorized into three groups: infrequent use (three 
times per month or less), moderate use (once or twice per week), and 
frequent use (three times per week or more). This classification allowed 
for the comparison of groups by distinguishing low, moderate, and 
high levels of usage. In addition, this approach was deemed appropriate 
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for evaluating the potential dose–response relationship between usage 
frequency and psychological as well as behavioral outcomes.

2.2 Usage and attitudes toward online food 
delivery applications

The questionnaire developed for this study included various items 
to assess the frequency of OFD apps use and participants’ attitudes 
toward these apps. Participants were asked to report their usage 
frequency weekly or monthly. Based on participants’ responses, the 
frequency of application use was categorized by the researchers into 
three groups: infrequent use (three times per month or less), moderate 
use (one to two times per week), and frequent use (three times per 
week or more). The number of OFD apps installed on participants’ 
smartphones was also assessed as a separate variable, categorized into 
three groups: 0, 1–3, and 4–6 applications.

Participants were also asked whether there was any change in the 
frequency of their use of such apps during the pandemic, whether 
these apps affected their motivation to eat healthy, the impact of 
discount coupons offered in the apps on their desire to eat, and the 

external factors (e.g., social media advertisements, weather, fatigue) 
that affected their choice to use these apps. In addition, the mood in 
which participants used these apps (happy, sad, stressed, etc.) was 
also questioned.

These variables in the questionnaire form were used both in 
descriptive statistical analyses and in multivariate analyses in relation 
to eating behaviors and depression scores.

2.3 Assessment of depression status

Individuals’ susceptibility to depression was measured with the 
Beck Depression Inventory. Beck Depression Inventory is a self-
assessment scale created by Beck in 1961 to evaluate the specific 
attitudes and symptoms of depression (23). Hisli conducted the 
Turkish validity and reliability study of the scale in 1989 (24). In this 
scale, which consists of 21 self-assessment statements in total, each 
sentence is scored with four different options. While the options are 
evaluated in the range of 0–3, total scores can vary between 0 and 63. 
As the score increases, depression symptoms increase. Cronbach’s 
Alpha value of the scale was found to be 0.80.

Analysis

Enrollment

FIGURE 1

Flow diagram of the study.
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2.4 Assessment of eating behavior

Eating behaviors of individuals were determined with the three-
factor eating scale. The Three-Factor Eating Scale, which was first 
developed by Stunkard et al. (25), finalized by Cappelleri et al. (26) as 
the “Three-Factor Eating Scale (TFEQ-R21)” and adapted into 
Turkish by Karakuş et al. (27), is used to measure the behavioral and 
cognitive components of eating. All of the items in the questionnaire 
are in a 4-point Likert type, and the answers are scored as “absolutely 
wrong” 1, “mostly wrong” 2, “absolutely right” 3, and “mostly right” 4. 
The questionnaire shows a 3-factor structure within itself: 
Uncontrolled eating refers to losing control while eating as a result of 
hunger or any external stimulus and includes 9 items (items 3, 6, 8, 9, 
12, 13, 15, 19, and 20). The minimum score for this sub-factor is 9, and 
the maximum score is 36. Cognitive restriction refers to consciously 
restricting food intake to control body shape and weight and includes 
6 items (items 1, 5, 11, 17, 18, and 21). The minimum score for this 
sub-factor is 6, and the maximum score is 24. Emotional eating 
examines overeating in negative emotional states (anger, sadness, 
stress, etc.) and includes 6 items (items 2, 4, 7, 10, 14, and 16). The 
minimum score for this sub-factor is 6, and the maximum score is 24. 
A higher score in any sub-factor in the questionnaire indicates that the 
eating behavior related to that factor is more dominant.

2.5 Statistical analysis

The data obtained were statistically evaluated in SPSS (Statistical 
Package for the Social Sciences) 30.0 package program. Statistical 
significance was accepted as p < 0.05  in all analyzes. Number, 
percentage, mean, standard deviation, standard error, median, 25th, 
and 75th percentile values were used in descriptive statistics. 
According to OFD usage frequency, categorical variables including 
gender, educational status, employment status, presence of chronic 
disease, and attitudes toward OFD use were evaluated using 
Chi-square analysis. After checking the conformity of the data to the 
normal distribution, the t-test or the Mann–Whitney U test was used 
for normal pairwise group comparisons. For comparisons of more 
than two groups, one-way ANOVA or Kruskal-Wallis test was used. 
Adjusted means of eating behavior subscore and total scores and 
depression scores (age, gender, body mass index, education level, 
employment status, presence of chronic diseases) were compared 
using analysis of covariance (ANCOVA) across the number and 
frequency of use of OFD apps. Before this analysis, depression scores 
were logarithmically transformed to reduce the effect of outliers and 
to obtain a more normal distribution suitable for parametric tests. 
Multiple linear regression analysis was applied to determine the effect 
of OFD practices and depression on eating behavior sub-scores and 
total scores. To determine β and 95% confidence intervals, models 
adjusted for age, gender, body mass index, education level, 
employment status, and presence of chronic diseases were used. In the 
multiple linear regression analysis, model assumptions were tested. 
The distribution of residuals, linearity, and homoscedasticity were 
examined graphically and found to be  appropriate. Correlation 
coefficients among independent variables were below 0.80, indicating 
no concerns regarding multicollinearity. In addition, Cook’s distance 
and leverage values were assessed, and no influential observations 
were detected. The covariates used in the multiple linear regression 

analysis (age, gender, body mass index, educational level, employment 
status, and presence of chronic disease) have been identified in the 
literature as important sociodemographic and health-related variables 
influencing depression and eating behaviors. For this reason, these 
variables were included in the model as covariates. Furthermore, the 
study was completed with 383 participants, and the sample size was 
found to be adequate based both on the results of the power analysis 
and on the general rule of “at least 10–15 observations per covariate” 
recommended for multiple regression (28).

3 Results

3.1 Results on participants’ general 
characteristics and OFD usage/attitudes

The final sample consisted of 383 young adults, with a median age 
of 23.0 years (IQR: 22.0–25.0), of whom 56.7% were female. According 
to the Kruskal-Wallis test conducted to analyze the general 
characteristics of participants across OFD frequency categories, age 
significantly decreased with increasing OFD usage frequency 
(p < 0.001). In contrast, median body weight (67.0 kg, IQR: 56.0–83.0) 
and BMI (23.2 kg/m2, IQR: 20.4–26.2) did not vary significantly across 
groups (p = 0.752 and p = 0.994, respectively). Among participants 
with a bachelor’s degree or higher, 28.6% were frequent users, whereas 
this rate was 19.0% among those with a high school education or less 
(p = 0.003). The general characteristics of participants based on the 
frequency of OFD app use are shown in Table 1.

3.2 Effects of OFD usage frequency and 
number of apps on eating behaviors and 
depression

Table  2 presents participants’ eating behavior and depression 
scores by both the frequency of OFD use and the number of apps. 
Uncontrolled eating scores were significantly lower among infrequent 
users (21.2 ± 0.4) compared to moderate (23.4 ± 0.7) and frequent 
users (23.3 ± 0.6; p = 0.005). Cognitive restraint was lowest in the 
frequent-use group (12.7 ± 0.4) compared to infrequent users 
(14.1 ± 0.3; p = 0.031). Regarding the number of apps, participants 
with no apps reported lower depression levels (8.8 ± 1.4) than those 
with 1–3 apps (10.8 ± 0.4) or 4–6 apps (14.1 ± 1.3; p = 0.025).

3.3 Relationship between participants’ 
attitudes toward OFD and eating behaviors 
and depression

Table 3 presents eating behavior and depression scores according 
to participants’ attitudes toward OFD apps. Participants whose use 
increased during the pandemic reported significantly higher subscale 
and total eating behavior scores (p < 0.05). Those who indicated that 
coupons influenced their food cravings showed higher scores for 
uncontrolled eating (p = 0.050), emotional eating (p = 0.025), and 
total eating behavior (p = 0.050). Interestingly, participants who stated 
that these apps motivated them to eat healthily also scored significantly 
higher across all eating behavior subscales and the total score 

https://doi.org/10.3389/fnut.2025.1664724
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Ozlu Karahan et al.� 10.3389/fnut.2025.1664724

Frontiers in Nutrition 05 frontiersin.org

TABLE 1  General characteristics of participants according to frequency of use of food delivery apps.

Parameters Infrequent 
(n = 208)

Moderate 
(n = 71)

Frequent 
(n = 104)

Total (n = 383) p

Age (years) 24.0 (22.0–26.0) 22.0 (21.0–24.0) 23.0 (22.0–24.0) 23.0 (22.0–25.0) <0.001

Gender 0.265

  Male 84 (50.6) 30 (18.1) 52 (31.3) 166 (43.3)

  Female 124 (57.1) 41 (18.9) 52 (24.0) 217 (56.7)

Body weight (kg) 66.0 (56.2–82.0) 68.0 (56.0–82.0) 68.0 (57.0–84.7) 67.0 (56.0–83.0) 0.752

Body mass index (kg/m2) 23.3 (20.5–26.2) 22.9 (20.5–26.7) 23.3 (20.3–26.5) 23.2 (20.4–26.2) 0.994

Educational status 0.003

  High school and below 43 (74.1) 4 (6.9) 11 (19.0) 58 (15.1)

  Bachelor’s degree and above 165 (50.8) 67 (20.6) 93 (28.6) 325 (84.9)

Employment status 0.067

  Employed 110 (60.4) 28 (15.4) 44 (24.2) 182 (47.5)

  Unemployed 98 (48.8) 43 (21.4) 60 (29.9) 201 (52.5)

Presence of chronic disease 0.525

  Yes 28 (62.2) 7 (15.6) 10 (22.2) 45 (11.7)

  No 180 (53.3) 64 (18.9) 94 (27.8) 338 (88.3)

Changes in the use of online food delivery apps 

during the pandemic

0.203

  Increased 86 (50.3) 38 (22.2) 47 (27.5) 171 (44.6)

  Remained 122 (57.5) 33 (15.6) 57 (26.9) 212 (55.4)

The effect of coupons defined in online food 

delivery apps on the desire to eat

0.038

  Yes 115 (49.6) 51 (22.0) 66 (28.4) 232 (60.6)

  No 93 (61.6) 20 (13.2) 38 (25.2) 151 (39.4)

The impact of online food delivery apps on 

healthy eating motivation

0.045

  Yes 26 (40.6) 17 (26.6) 21 (32.8) 64 (16.7)

  No 182 (57.1) 54 (16.9) 83 (26.0) 319 (83.3)

Reasons for choosing online food delivery apps? 0.064

  Time saving 60 (60.6) 18 (18.2) 21 (21.2) 99 (25.8)

  Easy accessibility 137 (50.6) 52 (19.6) 81 (29.9) 270 (70.8)

  Other 11 (78.5) 1 (7.2) 2 (14.3) 14 (3.4)

Mood when choosing online food delivery apps 0.028

  Sad 32 (55.2) 14 (24.1) 12 (20.7) 58 (15.1)

  Happy 76 (49.0) 39 (25.2) 40 (25.8) 155 (40.5)

  Stressed 44 (62.0) 7 (9.9) 20 (28.2) 71 (18.5)

  Other 56 (56.6) 11 (11.1) 32 (32.3) 99 (25.8)

External factors influencing the use of online 

food delivery apps

0.111

  Social media ads 37 (60.7) 12 (19.7) 12 (19.7) 61 (15.9)

  Weather 20 (74.1) 2 (7.4) 5 (18.5) 27 (7.0)

  Fatigue 13 (53.2) 47 (19.0) 69 (27.8) 248 (64.8)

  Other 19 (40.4) 10 (12.3) 18 (38.3) 47 (12.3)

Chi-square analysis was performed for categorical variables, and Kruskal Wallis analysis was performed for continuous variables. Values are expressed as median (25th-75th percentile) or 
number (%). Statistical significance (p < 0.05) is indicated in bold.
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(p < 0.05). Participants citing social media advertisements as the main 
factor for use had higher cognitive restraint scores (15.3 ± 4.9) 
compared to those influenced by fatigue (13.4 ± 4.6) or other factors 
(12.3 ± 3.8; p < 0.010).

3.4 Results from multivariate regression 
analysis

Multivariate linear regression models assessing the impact of the 
number and frequency of OFD app use on eating behavior subscale 
and total scores are presented in Table 4. For uncontrolled eating, both 
moderate (β: 2.296; 95%CI: 0.543, 4.051) and frequent (β: 2.177; 
95%CI: 0.645, 3.708) application use, as well as depression (β: 2.941; 
95%CI: 1.194, 4.689), were found to have a significant positive effect 
(p < 0.05). In the case of cognitive restraint, only frequent use showed 
a significant negative association (β: −1.441; 95%CI: −2.598, −0.285; 
p: 0.015). For emotional eating (β: 1.614; 95%CI: 0.106, 3.122; p: 
0.036) and total eating behavior score (β: 4.109; 95%CI: 0.489, 7.729; 
p: 0.026), depression was the sole variable with a significant 
positive effect.

4 Discussion

This study examined the relationships between the frequency of 
use of OFD apps and user attitudes, depression level, and eating 
behaviors in young adults within the framework of habit changes 
brought by the digital age. The main finding obtained from our study 
is that as the frequency of use of these applications increases, especially 
uncontrolled eating behaviors increase, and cognitive restraint levels 
decrease. In addition, a significant increase in depression scores was 
also observed with the increase in the number of apps.

The pandemic has emerged as an important factor influencing the 
use of online food delivery applications. Among the participants, 
44.6% reported an increase in their use of OFD applications during 
the pandemic, while 55.4% indicated no change. These self-reported 
changes did not significantly differ according to the participants’ 
current frequency of application use. However, existing literature 
consistently indicates that online food and grocery shopping increased 
markedly during the pandemic and that this upward trend persisted 
in the post-pandemic period (29). This discrepancy may be attributed 
to the characteristics of the study population, as the research was 
conducted among young adults, it is possible that their frequency of 

application use was less influenced by the pandemic, leading to the 
absence of significant differences.

Coupons, healthy eating motivation, and emotional states have 
been identified as important factors influencing the use of OFD 
applications. In the study, frequent users of the apps reported that 
coupons had an effect on food cravings. Similar to our research, a 
study examining regular users of OFD apps found that coupon users 
tended to use the application more frequently, and these users 
exhibited a mechanism that triggered shopping/delivery (food) 
behaviors more (30). In the present study, participants who reported 
that OFD apps increased their motivation to eat healthily were likelier 
to use these apps than those who did not. Supporting this finding, a 
separate study demonstrated that after users were given the option to 
shop online, the proportion of spending on healthy products in their 
shopping baskets increased by 10.2%. Moreover, healthy product 
spending rose by 21.7% on a calorie-adjusted basis, and overall 
nutrient density improved by 10.1%. These results suggest that health-
conscious individuals are more likely to make healthier food choices 
when utilizing online platforms (31). In our study, most participants 
(40.5%) reported using OFD apps when they felt happy. Similarly, 
previous research has shown that individuals experiencing positive 
emotions, such as happiness, are more likely to engage in and derive 
enjoyment from online shopping experiences (32). In addition fatigue 
was identified as the most common extrinsic factor influencing the 
use of OFD apps, reported by 64.8% of participants. Similarly, previous 
research has highlighted that online and offline food ordering services 
are often preferred to save time and manage fatigue (33).

Our findings indicate that frequent use of OFD apps is associated 
with less healthy eating behaviors, particularly increased uncontrolled 
eating and reduced cognitive restraint. These findings are in line with 
previous literature indicating that increased use of OFD apps predicts 
the urge to overeat (2, 19). Similar to our study, in a study conducted 
on 1,450 university students in China, emotional overeating behavior 
was significantly higher in participants who consumed these foods 4 
or more days a week compared to those who consumed online 
takeaway food less than 1 day a week. (19). Portingale et al. (n = 483) 
found that daily experiences of loneliness and negative mood, along 
with the use of OFD apps, were associated with an increased risk of 
eating disorders. These findings suggest that such OFD apps may 
contribute to disordered eating behaviors by providing an easily 
accessible, food-rich environment in which highly palatable and 
hedonic food choices are prominently promoted (2). In another study 
involving 2,583 workers and 898 students, emotional overeating and 
the use of OFD apps were examined. While 75% of the sample 

TABLE 2  Eating behaviors and depression scores of participants according to the number and frequency of use of online food delivery apps.

Scale scores Frequency of use of online food delivery apps Number of online food delivery apps

Infrequent 
(n = 208)

Moderate 
(n = 71)

Frequent 
(n = 104)

p None 
(n = 39)

1 and 3 
(n = 305)

4 and 6 
(n = 39)

p

Uncontrolled eating score 21.2 ± 0.4 23.4 ± 0.7 23.3 ± 0.6 0.005 21.1 ± 1.0 22.2 ± 0.3 22.9 ± 1.0 0.473

Cognitive restraint score 14.1 ± 0.3 14.0 ± 0.5 12.7 ± 0.4 0.031 14.2 ± 0.7 13.7 ± 0.2 13.1 ± 0.7 0.599

Emotional eating score 12.9 ± 0.4 13.6 ± 0.6 13.1 ± 0.5 0.634 12.7 ± 0.8 13.1 ± 0.3 13.5 ± 0.8 0.834

Total score 48.2 ± 0.8 51.1 ± 1.5 49.1 ± 1.2 0.306 48.1 ± 2.1 49.1 ± 0.7 49.5 ± 2.0 0.886

Depression score 11.1 ± 0.6 10.6 ± 1.0 10.8 ± 0.8 0.671 8.8 ± 1.4 10.8 ± 0.4 14.1 ± 1.3 0.025

Values are expressed as mean ± standard error. ANCOVA analysis was performed to estimate adjusted means according to age, gender, body mass index, educational status, employment status, 
and presence of chronic disease. Statistical significance (p < 0.05) is indicated in bold.
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exhibited emotional overeating behavior above the clinical threshold, 
the use of these applications did not have a significant effect on this 
behavior. The findings suggest that OFD apps primarily serve as a tool 
for food access, with their impact shaped by individual characteristics, 
rather than acting as a direct risk factor for emotional overeating (34). 
Our findings revealed that individuals who used OFD apps more 
frequently showed lower levels of cognitive restraint. This result is 
consistent with the structural nature of dietary restriction 
psychopathology. Constant exposure to food choices, especially the 
easy availability of high-calorie and attractive foods, may undermine 
individuals’ efforts to mentally limit food intake. OFD apps are filled 
with visual and linguistic stimuli that force the user to make decisions, 
which may strain attention and impulse control, reducing the capacity 
to maintain cognitive restraint. As noted by Espel-Huynh et al., the 
brain’s reward system becomes increasingly sensitized during periods 
of dietary restraint, heightening the risk of overeating when 
individuals are exposed to environmental food cues (35). In this 
context, our findings similarly suggest that maintaining a consistent 
state of self-control is particularly challenging in environments 
characterized by high accessibility and abundant food choices. Over 
time, the cognitive effort required to sustain restraint may diminish, 
increasing vulnerability to dysregulated eating behaviors.

One of the interesting findings of our study is that individuals who 
reported that OFD apps increased their motivation to eat healthy also 
had higher uncontrolled and emotional eating scores. This suggests 
that despite the desire to eat healthy, some individuals continue to 
have difficulty controlling their eating behaviors and emotional eating 
tendencies. Although a study (36) on healthy motivations revealed 

that OFD apps in Jordan are generally perceived as unhealthy, these 
apps offer an important opportunity to promote healthy eating. The 
eating behaviors of individuals with healthy eating motivation have a 
more complex structure and show differences in both eating control 
and emotional eating dimensions. In addition to all these findings, the 
lack of studies showing the effects of OFD apps on eating behaviors 
indicates the need for further research in this area. In particular, future 
research should investigate whether the use of OFD apps has different 
effects on eating behavior in various socio-economic contexts and 
culinary cultures.

Although the potential link between the use of OFD applications 
and depression has not been sufficiently investigated in the literature, 
our findings suggest that having a greater number of food delivery 
applications may be associated with higher levels of depression. In a 
cohort study conducted in Australia, it was shown that individuals 
who were more likely to use takeaway services at age 14, in addition 
to red meat, refined foods and desserts, were associated with more 
severe depressive symptoms at age 17. However, this study did not 
specifically focus on takeaway behaviors, considering them part of 
Western eating habits (37). In a recent study of 6,417 university 
students in China, takeaway frequency was significantly associated 
with depressive symptoms (38). These studies emphasize the negative 
relationship between the frequency of takeout and emotional well-
being and highlight the need to focus on the emotional health of 
consumers who frequently order takeout. In addition, in our study, 
depression scores were found to have positive and significant effects 
on levels of uncontrolled eating and emotional eating. All these data 
suggest that depression and related uncontrolled or emotional eating 

TABLE 3  Eating behaviors and depression scores of participants according to their attitudes toward online food delivery apps.

Situtations Responses Uncontrolled 
eating score

Cognitive 
restraint score

Emotional 
eating score

Total 
score

Depression 
score

Changes in the use of online food 

delivery apps during the pandemic

Increased 23.7 ± 6.5 14.4 ± 4.8 14.3 ± 5.6 52.4 ± 13.7 10.0 (5.0–16.0)

Remained 20.9 ± 6.1 13.2 ± 4.5 12.1 ± 4.9 46.3 ± 11.7 9.0 (4.0–15.0)

p <0.001α 0.009α <0.001α <0.001α 0.323β

The effect of coupons defined in 

online food delivery apps on the 

desire to eat

Yes 22.6 ± 6.2 13.8 ± 4.7 13.5 ± 5.3 49.9 ± 12.7 9.5 (5.0–15.7)

No 21.5 ± 6.6 13.7 ± 4.8 12.4 ± 5.2 47.7 ± 13.3 9.0 (4.0–15.0)

p 0.05α 0.476α 0.025α 0.05α 0.406β

The impact of online food delivery 

apps on healthy eating motivation

Yes 24.1 ± 6.9 16.5 ± 5.3 14.8 ± 5.8 55.4 ± 16.1 7.0 (3.0–13.8)

No 21.7 ± 6.2 13.1 ± 4.4 12.7 ± 5.1 47.7 ± 11.9 10.0 (5.0–15.0)

p 0.004α <0.001α 0.004α <0.001α 0.05β

Mood when choosing online food 

delivery apps

Sad 23.6 ± 7.2 14.0 ± 4.8 15.5 ± 5.8 53.2 ± 14.7 12.0 (6.0–18.0)

Happy 21.7 ± 6.5 13.4 ± 4.8 12.0 ± 4.9 47.2 ± 12.8 9.0 (4.0–13.0)

Stressed 23.5 ± 5.7 14.9 ± 4.6 15.4 ± 5.0 53.9 ± 11.9 12.0 (7.0–18.0)

Other 21.1 ± 6.0 13.1 ± 4.5 11.8 ± 4.8 45.9 ± 11.6 9.0 (4.0–14.0)

p 0.018† 0.068† <0.001† <0.001† 0.005γ

External factors influencing the 

use of online food delivery apps

Social media ads 22.5 ± 7.1 15.3 ± 4.9 14.1 ± 5.8 52.0 ± 14.8 7.0 (3.5–13.0)

Weather 21.5 ± 7.8 15.6 ± 5.6 12.2 ± 5.4 49.4 ± 16.3 6.0 (4.0–10.0)

Fatigue 22.1 ± 6.1 13.4 ± 4.6 13.1 ± 5.1 48.6 ± 12.4 10.0 (5.0–17.0)

Other 22.2 ± 6.1 12.3 ± 3.8 12.4 ± 5.4 46.9 ± 10.9 11.0 (7.0–14.0)

p 0.915† <0.001† 0.285† 0.198† 0.006γ

α, Independent groups t-test; β, Mann Whitney U test; †, One-way ANOVA test, γ, Kruskal Wallis test were applied. Values are expressed as median (25th-75th percentile) or mean ± standard 
deviation. Statistical significance (p < 0.05) is indicated in bold.
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behaviors may be  common in individuals who frequently order 
takeout. Therefore, food ordering habits through digital platforms 
should be examined in more detail in terms of their possible effects on 
individuals’ eating behaviors and psychological health.

Wearable technologies, which are a new field of study, can also 
be used in the regulation of OFD and eating behaviors. Recent protocols 
and empirical studies demonstrate the feasibility of integrating wearable-
derived data with machine learning approaches to improve prediction 
and detection of eating disorder behaviors. Presseller and colleagues 
describe how psychophysiological sensors can augment ecological 
momentary assessment (EMA) by detecting negative affective arousal 
in real time, potentially identifying risk states for binge eating episodes 
before individuals are consciously aware of them (39). Similarly, another 
study found that the use of wearable-based physiological data (heart 
rate, electrodermal activity, environmental skin temperature) with 
machine learning models achieved high accuracy in detecting eating 
disorder behaviors in daily life (40). Building on these findings, wearable 
devices may serve as tools for delivering timely alerts or coping strategies 
when physiological indicators signal an elevated risk of disordered 
eating. Furthermore, applying wearable technology to OFD could 
provide a powerful mechanism for personalizing digital 
health interventions.

One of the most important strengths of this study is that it 
examined the relationships between the frequency of use of OFD 
apps and both depression and eating behaviors in young adults using 
holistic and multivariate analyses. Although there are several studies 
in the literature on the relationship of such apps with food quality, 
obesity, and other metabolic diseases, research focusing on the 
simultaneous effects of these apps on psychological health (especially 
depression) and sub-dimensions of eating behaviors (uncontrolled 
eating, emotional eating, cognitive restraint) is quite limited. In this 
respect, our study makes an important contribution to the literature 
as one of the rare studies that comprehensively evaluates the 
potential effects of the digital food environment on both mental 
health and eating behaviors. Despite the important findings of our 
study, it has several limitations. First, the cross-sectional design of 
the study does not allow us to establish a causal relationship. 
Secondly, since the study sample consisted only of young adults 
between the ages of 18–35, the generalizability of the findings to 
older age groups is limited. In addition, the fact that the data were 
collected through self-report may include possible information 
errors that may lead to problems such as recall bias in the 
participants’ responses.

5 Conclusion

This study revealed that the number and frequency of use of OFD 
apps are significantly related to depression levels and eating behaviors 
in young adults. In particular, as the frequency of OFD apps use 
increased, an increase in uncontrolled eating behaviors and a decrease 
in cognitive restraint levels were observed. These findings suggest that 
OFD apps are not merely shopping tools but are deeply intertwined 
with individuals’ mood and eating psychology.

In this regard, it is recommended that future studies compare app 
content, user experience, and different age groups, and use 
longitudinal designs to determine causal relationships. When 
developing public health policies for the digital food environment, it T

A
B

LE
 4

 M
u

lt
ip

le
 li

n
ea

r 
re

g
re

ss
io

n
 a

n
al

ys
is

 o
f 

ea
ti

n
g

 b
eh

av
io

r 
sc

o
re

s.

V
ar

ia
b

le
s

V
ar

ia
b

le
s 

ty
p

e
U

n
co

n
tr

o
lle

d
 e

at
in

g
 s

co
re

C
o

g
n

it
iv

e
 r

e
st

ra
in

t 
sc

o
re

E
m

o
ti

o
n

al
 e

at
in

g
 s

co
re

To
ta

l s
co

re

β
9

5
%

 C
I

p
β

9
5

%
 C

I
p

β
9

5
%

 C
I

p
β

9
5

%
 C

I
p

Lo
w

e
r

U
p

p
e

r
Lo

w
e

r
U

p
p

e
r

Lo
w

e
r

U
p

p
e

r
Lo

w
e

r
U

p
p

e
r

Fr
eq

ue
nc

y 
of

 u
se

 

of
 o

nl
in

e 
fo

od
 

de
liv

er
y 

ap
ps

In
fr

eq
ue

nt
 (R

ef
er

en
ce

)

M
od

er
at

e
2.

29
6

0.
54

3
4.

05
1

0.
01
1

−
0.

14
6

−
1.

46
9

1.
17

8
0.

82
9

0.
73

8
−

0.
75

4
2.

22
9

0.
33

2
2.

88
8

−
0.

74
7

6.
52

4
0.

11
9

Fr
eq

ue
nt

2.
17

7
0.

64
5

3.
70

8
0.
00
5

−
1.

44
1

−
2.

59
8

−
0.

28
5

0.
01
5

0.
18

1
−

1.
12

3
1.

48
3

0.
78

6
0.

91
6

−
2.

26
1

4.
09

1
0.

57
1

N
um

be
r o

f 

on
lin

e 
fo

od
 

de
liv

er
y 

ap
ps

N
on

e 
(R

ef
er

en
ce

)

1 
an

d 
3

−
0.

01
3

−
2.

18
3

2.
15

7
0.

99
1

−
0.

02
6

−
1.

66
5

1.
61

3
0.

97
5

0.
07

1
−

1.
77

7
1.

91
6

0.
94

1
0.

03
1

−
4.

46
9

4.
53

1
0.

98
9

4 
an

d 
6

−
0.

11
7

−
3.

08
5

2.
85

1
0.

93
8

−
0.

13
9

−
2.

38
1

2.
10

1
0.

90
3

0.
29

7
−

2.
22

8
2.

82
1

0.
81

7
0.

04
1

−
6.

11
3

6.
19

2
0.

99
1

D
ep

re
ss

io
n 

sc
or

e
C

on
tin

uo
us

2.
94

1
1.

19
4

4.
68

9
0.
00
1

−
0.

44
6

−
1.

17
4

0.
88

2
0.

50
9

1.
61

4
0.

10
6

3.
12

2
0.
03
6

4.
10

9
0.

48
9

7.
72

9
0.
02
6

M
ul

tip
le

 li
ne

ar
 re

gr
es

sio
n 

an
al

ys
is 

w
as

 p
er

fo
rm

ed
. S

ta
tis

tic
al

 si
gn

ifi
ca

nc
e 

(p
 <

 0
.0

5)
 is

 in
di

ca
te

d 
in

 b
ol

d.
 A

dj
us

tm
en

ts
 w

er
e 

m
ad

e 
fo

r a
ge

, g
en

de
r, 

bo
dy

 m
as

s i
nd

ex
, e

du
ca

tio
na

l l
ev

el
, e

m
pl

oy
m

en
t s

ta
tu

s, 
an

d 
ch

ro
ni

c d
ise

as
e 

st
at

us
. E

at
in

g 
be

ha
vi

or
 sc

or
es

 (U
nc

on
tr

ol
le

d 
ea

tin
g,

 co
gn

iti
ve

 re
st

ra
in

t, 
em

ot
io

na
l e

at
in

g 
an

d 
to

ta
l s

co
re

) a
re

 d
ep

en
de

nt
 v

ar
ia

bl
es

; f
re

qu
en

cy
 o

f u
se

 o
f o

nl
in

e 
fo

od
 d

el
iv

er
y 

ap
ps

, n
um

be
r o

f o
nl

in
e 

fo
od

 d
el

iv
er

y 
ap

ps
 a

nd
 d

ep
re

ss
io

n 
sc

or
e 

ar
e 

in
de

pe
nd

en
t v

ar
ia

bl
es

.

https://doi.org/10.3389/fnut.2025.1664724
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Ozlu Karahan et al.� 10.3389/fnut.2025.1664724

Frontiers in Nutrition 09 frontiersin.org

is also important to consider the psychological and behavioral effects 
of these apps.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Istanbul Bilgi 
University Human Research Ethics Committee, which was prepared 
by the ethical standards of the Declaration of Helsinki (Approval No: 
2024–10,160-204, Date: 21.11.2024). The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

TO: Conceptualization, Methodology, Supervision, Writing  – 
review & editing. DC: Data curation, Writing – original draft. EK: 
Data curation, Writing – original draft. ZK: Data curation, Writing – 
original draft. IK: Data curation, Writing  – original draft. EBK: 
Conceptualization, Methodology, Supervision, Writing – review & 
editing.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. The study was supported by 

the 2209-A Tubitak (Scientific and Technological Research Council of 
Turkey) Student Project (1919B012411920).

Acknowledgments

We thank administration and staffs of the Tubitak.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
	1.	Keeble M, Adams J, Sacks G, Vanderlee L, White CM, Hammond D, et al. Use of 

online food delivery services to order food prepared away-from-home and associated 
sociodemographic characteristics: a cross-sectional, multi-country analysis. Int J Environ 
Res Public Health. (2020) 17:5190. doi: 10.3390/ijerph17145190

	2.	Portingale J, Eddy S, Fuller-Tyszkiewicz M, Liu S, Giles S, Krug I. Tonight, i'm 
disordered eating: the effects of food delivery app use, loneliness, and mood on daily 
body dissatisfaction and disordered eating urges. Appetite. (2023) 180:106310. doi: 
10.1016/j.appet.2022.106310

	3.	 Muangmee C, Kot S, Meekaewkunchorn N, Kassakorn N, Khalid B. Factors determining 
the behavioral intention of using food delivery apps during COVID-19 pandemics. J Theor 
Appl Electron Commer Res. (2021) 16:1297–310. doi: 10.3390/jtaer16050073

	4.	Partridge SR, Gibson AA, Roy R, Malloy JA, Raeside R, Jia SS, et al. Junk food on 
demand: a cross-sectional analysis of the nutritional quality of popular online food 
delivery outlets in Australia and New  Zealand. Nutrients. (2020) 12:3107. doi: 
10.3390/nu12103107

	5.	Erdem A. Mobil Yemek Siparişi Uygulamalarinin Tercih Edilme Kriterlerinin 
Analizi. Nevşehir Hacı Bektaş Veli Üniversitesi SBE Dergisi. (2023) 13:2449–62. doi: 
10.30783/nevsosbilen.1308672

	6.	Çetin M. The relationship between food ordering applications consumption values, 
reuse intention and eWOM behavior. J Tourism Gastronomy Stud. (2023) 11:2786–807. 
doi: 10.21325/jotags.2024.1318

	7.	Jia SS, Raeside R, Sainsbury E, Wardak S, Phongsavan P, Redfern J, et al. Use of 
online food retail platforms throughout the COVID-19 pandemic and associated diet-
related chronic disease risk factors: a systematic review of emerging evidence. Obes Rev. 
(2024) 25:e13720. doi: 10.1111/obr.13720

	8.	Dai X, Wu L, Hu W. Nutritional quality and consumer health perception of online 
delivery food in the context of China. BMC Public Health. (2022) 22:2132. doi: 
10.1186/s12889-022-14593-9

	9.	Bates S, Reeve B, Trevena H. A narrative review of online food delivery in Australia: 
challenges and opportunities for public health nutrition policy. Public Health Nutr. 
(2023) 26:262–72. doi: 10.1017/S1368980020000701

	10.	Wellard-Cole L, Davies A, Allman-Farinelli M. Contribution of foods prepared away 
from home to intakes of energy and nutrients of public health concern in adults: a 
systematic review. Crit Rev Food Sci Nutr. (2022) 62:5511–22. doi: 
10.1080/10408398.2021.1887075

	11.	Duthie C, Pocock T, Curl A, Clark E, Norriss D, Bidwell S, et al. Online on-demand 
delivery services of food and alcohol: a scoping review of public health impacts. SSM 
Popul Health. (2023) 21:101349. doi: 10.1016/j.ssmph.2023.101349

	12.	Vanderlee L, Sacks G. Recommended nutrition-related practices for 
online food delivery companies. Public Health Nutr. (2023) 26:3343–8. doi: 
10.1017/S1368980023002495

	13.	Stephens J, Miller H, Militello L. Food delivery apps and the negative health 
impacts for Americans. Front Nutr. (2020) 7:14. doi: 10.3389/fnut.2020.00014

	14.	Bennett R, Keeble M, Zorbas C, Sacks G, Driessen C, Grigsby-Duffy L, et al. The 
potential influence of the digital food retail environment on health: a systematic scoping 
review of the literature. Obes Rev. (2024) 25:e13671. doi: 10.1111/obr.13671

	15.	Talwar S, Kaur P, Ahmed U, Bilgihan A, Dhir A. The dark side of convenience: how 
to reduce food waste induced by food delivery apps. Br Food J. (2023) 125:205–25. doi: 
10.1108/BFJ-02-2021-0204

https://doi.org/10.3389/fnut.2025.1664724
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.3390/ijerph17145190
https://doi.org/10.1016/j.appet.2022.106310
https://doi.org/10.3390/jtaer16050073
https://doi.org/10.3390/nu12103107
https://doi.org/10.30783/nevsosbilen.1308672
https://doi.org/10.21325/jotags.2024.1318
https://doi.org/10.1111/obr.13720
https://doi.org/10.1186/s12889-022-14593-9
https://doi.org/10.1017/S1368980020000701
https://doi.org/10.1080/10408398.2021.1887075
https://doi.org/10.1016/j.ssmph.2023.101349
https://doi.org/10.1017/S1368980023002495
https://doi.org/10.3389/fnut.2020.00014
https://doi.org/10.1111/obr.13671
https://doi.org/10.1108/BFJ-02-2021-0204


Ozlu Karahan et al.� 10.3389/fnut.2025.1664724

Frontiers in Nutrition 10 frontiersin.org

	16.	Zimmerman FJ, Shimoga SV. The effects of food advertising and cognitive load on 
food choices. BMC Public Health. (2014) 14:342. doi: 10.1186/1471-2458-14-342

	17.	Mc Carthy CM, de Vries R, Mackenbach JD. The influence of unhealthy food and 
beverage marketing through social media and advergaming on diet-related outcomes in 
children-a systematic review. Obes Rev. (2022) 23:e13441. doi: 10.1111/obr.13441

	18.	Qasrawi R, Thwib S, Issa G, Amro M, AbuGhoush R, Hoteit M, et al. The impact 
of online food delivery applications on dietary pattern disruption in the Arab region. 
Front Public Health. (2025) 13:1569945. doi: 10.3389/fpubh.2025.1569945

	19.	Zhang Y, Hou F, Yang S, Li J, Zha X, Shen G. Beyond emotion: online takeaway 
food consumption is associated with emotional overeating among Chinese college 
students. Eat Weight Disord. (2022) 27:781–90. doi: 10.1007/s40519-021-01224-2

	20.	Febriandika NR, Puspitasari C, Muslimah M. Impulse buying tendency in online 
food delivery service among Muslims in Indonesia. Innov Mark. (2024) 20:217–29. doi: 
10.21511/im.20(2).2024.18

	21.	Zhu Y, Zhang R, Yin S, Sun Y, Womer F, Liu R, et al. Digital dietary behaviors in 
individuals with depression: real-world behavioral observation. JMIR Public Health 
Surveill. (2024) 10:e47428. doi: 10.2196/47428

	22.	Jia SS, Bennett R, Gupta A. The emergence of meal delivery applications: a research 
agenda to advance the next decade of progress in nutrition. Eur J Clin Nutr. (2025) 
79:701–4. doi: 10.1038/s41430-025-01597-y

	23.	Beck AT, Qard CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring 
depression. Arch Gen Psychiatry. (1961) 4:561–71.

	24.	Hisli N. Beck depresyon envanterinin universite ogrencileri için gecerliligi, 
guvenilirligi. (Areliability and validity study of Beck depression inventory in a university 
student sample). Aust J Psychol. (1989) 7:3–13.

	25.	Stunkard AJ, Messick S. The three-factor eating questionnaire to measure dietary 
restraint, disinhibition and hunger. J Psychosom Res. (1985) 29:71–83.

	26.	Cappelleri JC, Bushmakin AG, Gerber RA, Leidy NK, Sexton CC, Lowe MR, et al. 
Psychometric analysis of the three-factor eating questionnaire-R21: results from a large 
diverse sample of obese and non-obese participants. Int J Obes. (2009) 33:611–20. doi: 
10.1038/ijo.2009.74

	27.	Karakuş SŞ, Yıldırım H, Büyüköztürk Ş. Üç faktörlü yeme ölçeğinin Türk 
kültürüne uyarlanması: Geçerlik ve güvenirlik çalışması. (Adaptation of three factor 
eating questionnaire (TFEQ-R21) into Turkish culture: A validity and reliability study). 
TAF Prev Med Bull. (2016) 15:229–37. doi: 10.5455/pmb.1-1446540396

	28.	Tabachnick BG, Fidell LS. (Eds.). Using multivariate statistics, vol. 5. Boston, MA: 
Pearson (2007).

	29.	Varese E, Cesarani MC, Kabaja B, Sołtysik M, Wojnarowska M. Online food 
delivery habits and its environmental impact during the COVID-19 pandemic: an 

Italian and polish study. Br Food J. (2024) 126:191–204. doi: 
10.1108/BFJ-12-2022-1120

	30.	Joshi R, Garg P, Kumar S, Dhiman N. What drives consumers to continually 
use food delivery apps? The moderating role of coupon proneness. 
Global Knowledge, Memory Commun. (2025). doi: 10.1108/GKMC-05-2024-0318

	31.	Harris-Lagoudakis K. Online shopping and the healthfulness of grocery purchases. 
Am J Agric Econ. (2022) 104:1050–76. doi: 10.1111/ajae.12262

	32.	Çelik Z, Dülek B. Mutluluk-Davraniş Modeli: Tüketicilerin mental İyi Oluş 
Hâlinin online Fiili satin Alma Davranişina Etkisi (happiness-behavior model: the effect 
of consumers' mental well-being on online actual purchasing behavior). Beykoz Akademi 
Dergisi. (2020) 8:252–64.

	33.	Yao P, Li Y. Why employees continue to use O2O food delivery services? 
Moderating role of sedentary behavior. J Retail Consum Serv. (2024) 76:103609. doi: 
10.1016/j.jretconser.2023.103609

	34.	Elhadidy HSMA, Giacomini G, Prinzivalli A, Ragusa P, Gianino MM. Which 
factors influence emotional overeating among workers and students? Is online food 
delivery consumption involved? Results from the DELIvery choice in OUr society 
(DELICIOUS) cross-sectional study. Appetite. (2025) 206:107814. doi: 
10.1016/j.appet.2024.107814

	35.	Espel-Huynh HM, Muratore AF, Lowe MR. A narrative review of the construct of 
hedonic hunger and its measurement by the power of food scale. Obes Sci Pract. (2018) 
4:238–49. doi: 10.1002/osp4.161

	36.	Osaili TM, Al-Nabulsi AA, Taybeh AO, Cheikh Ismail L, Saleh ST. Healthy food 
and determinants of food choice on online food delivery applications. PLoS One. (2023) 
18:e0296114. doi: 10.1371/journal.pone.0296114

	37.	Oddy WH, Allen KL, Trapp GSA, Ambrosini GL, Black LJ, Huang RC, et al. 
Dietary patterns, body mass index and inflammation: pathways to depression and 
mental health problems in adolescents. Brain Behav Immun. (2018) 69:428–39. doi: 
10.1016/j.bbi.2018.01.002

	38.	Tan J, Wang R, Su Z, Kong Y, Ran P, Greenshaw A, et al. Takeaway food 
consumption and depressive symptoms in Chinese university students: mediating effects 
of physical activity. Front Psych. (2025) 15:1450718. doi: 10.3389/fpsyt.2024.1450718

	39.	Presseller EK, Lampe EW, Zhang F, Gable PA, Guetterman TC, Forman EM, et al. 
Using wearable passive sensing to predict binge eating in response to negative affect 
among individuals with transdiagnostic binge eating: protocol for an observational 
study. JMIR Res Protoc. (2023) 12:e47098. doi: 10.2196/47098

	40.	Ralph-Nearman C, Sandoval-Araujo LE, Karem A, Cusack CE, Glatt S, Hooper 
MA, et al. Using machine learning with passive wearable sensors to pilot the detection 
of eating disorder behaviors in everyday life. Psychol Med. (2024) 54:1084–90. doi: 
10.1017/S003329172300288X

https://doi.org/10.3389/fnut.2025.1664724
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1186/1471-2458-14-342
https://doi.org/10.1111/obr.13441
https://doi.org/10.3389/fpubh.2025.1569945
https://doi.org/10.1007/s40519-021-01224-2
https://doi.org/10.21511/im.20(2).2024.18
https://doi.org/10.2196/47428
https://doi.org/10.1038/s41430-025-01597-y
https://doi.org/10.1038/ijo.2009.74
https://doi.org/10.5455/pmb.1-1446540396
https://doi.org/10.1108/BFJ-12-2022-1120
https://doi.org/10.1108/GKMC-05-2024-0318
https://doi.org/10.1111/ajae.12262
https://doi.org/10.1016/j.jretconser.2023.103609
https://doi.org/10.1016/j.appet.2024.107814
https://doi.org/10.1002/osp4.161
https://doi.org/10.1371/journal.pone.0296114
https://doi.org/10.1016/j.bbi.2018.01.002
https://doi.org/10.3389/fpsyt.2024.1450718
https://doi.org/10.2196/47098
https://doi.org/10.1017/S003329172300288X

	What’s in your card? The impact of online food delivery apps on depression and eating behaviors
	1 Introduction
	2 Methods
	2.1 Study population
	2.2 Usage and attitudes toward online food delivery applications
	2.3 Assessment of depression status
	2.4 Assessment of eating behavior
	2.5 Statistical analysis

	3 Results
	3.1 Results on participants’ general characteristics and OFD usage/attitudes
	3.2 Effects of OFD usage frequency and number of apps on eating behaviors and depression
	3.3 Relationship between participants’ attitudes toward OFD and eating behaviors and depression
	3.4 Results from multivariate regression analysis

	4 Discussion
	5 Conclusion

	References

