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Which variables and determinants
Influence online food delivery
consumption among workers and
students? Results from the
DELIvery Choice In OUr Society
(DELICIOUS) cross-sectional
study

Gianmarco Giacomini', Alessandro Scacchi', Paolo Ragusa*,
Alessandro Prinzivalli*, Heba Safwat Mhmoued Abdo Elhadidy
and Maria Michela Gianino

Department of Public Health and Pediatric Sciences, School of Medicine, University of Turin, Turin, Italy

Introduction: Online food delivery (OFD) applications provide easy access to food,
eliminating the need for cooking and meal planning. However, they predominantly
promote processed and calorie-dense foods, potentially impacting diet and health.
This study aimed to describe the use of OFD services in a sample of Italian workers
and students, to explore potential determinants of OFD usage and to assess possible
differences in use between these two categories.

Methods: Data were collected through an online survey (convenience sampling)
distributed on social media platforms between July 12, 2022, and February 1,
2023. The sample included individuals aged 18 and above, currently residing in
Italy. The sample was stratified according to worker/student status. Descriptive
analyses were performed on key variables. A multivariable logistic regression
analysis was conducted to assess the effects of variables on OFD usage, treated
as a dichotomous variable (usage or non-usage).

Results: This study analyzed 3,502 questionnaires (2,594 from workers and 908
from students) after excluding 323 non-student and non-worker responses.
Positive associations with OFD use included higher income, remote working,
smoking, elevated BMI, depression risk, and impulsive buying among workers,
while being female, frequent screen-watching during meals, daily smoking,
higher BMI, and impulsive buying were associated with OFD use among students.
Factors negatively associated with OFD use included older age (workers
and students), living in suburbs (workers and students) or in an outline town
(workers), being single (workers and students), adhering to the Mediterranean
diet (students), having low health literacy (students), and job dissatisfaction
(workers).

Discussion: OFD consumption was associated with some risky behaviors and
conditions, such as high BMI or smoking, suggesting that it might be influenced
by individual tendencies. Healthier habits, such as physical activity, did not
significantly impact OFD usage, especially among workers. Whereas, among
students, factors such as low health literacy and better eating habits were
associated with less use of OFD, so that they could be more prone to use OFD
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in a measured way. Further research is needed to better understand potential
associations between OFD and risky habits, as well as its role in promoting
access to healthy food in underserved areas.

KEYWORDS

online food delivery, OFD, consumption behavior, risky behaviors, food habits, public
health, mindful eating, survey

1 Introduction

The foodservice industry has undergone profound
transformations over the years, mainly driven by technological
advancement (1). The internet paved the way for online food delivery
(OFD), allowing customers to effortlessly select and order a wide
selection of food and beverages from an extensive range of restaurants,
which was even more facilitated by the ease and convenience of use of
smartphones (2). This paradigm shift is exemplified by a substantial
expansion in the geographical radius for food procurement, which
increased from a maximum of 1.5km or 20 min walking distance, to
10km (3). User-friendly mobile applications further streamlined the
ordering process, transforming the dynamics of food acquisition (4,
5). Features such as real-time tracking, estimated delivery fees, and
restaurant reviews, have enhanced informed decision-making
for customers.

The COVID-19 pandemic, necessitating social restrictions, led to
a surge in the demand for food delivery services (6). This heightened
demand still persists (7), with expectations that it will endure in the
future, regardless of any pandemic or emergency context (8). Presently,
the global market for food delivery stands at a valuation of 923.1
billion dollars with 3481.3 million global users. This market has more
than quadrupled since 2017, and it is expected to reach 1.45 trillion
dollars by 2027 (5). In particular, the Italian OFD market is worth over
5 billion dollars, expecting an annual growth rate of 9.39% from 2023
to 2028 (9).

As convenience and saving time have emerged as essential values
in contemporary lifestyles (5, 10, 11), OFD aptly addresses the
imperative to procure food with minimal effort, commitment and
time investment (12). Fully responding to these needs (13), OFD
mobile applications have eliminated barriers associated with
traditional purchasing modalities (14). The complexity of home food
preparation, encompassing tasks such as cooking, meal planning,
dietary considerations, food storage and procurement and subsequent
cleanup, is circumvented by the delivery of ready-to-eat meals in
disposable containers (15, 16).

Global diets have been influenced over time by a variety of factors,
including economic growth, urbanization, increased female labor
force participation, and growing international trade in food and other
commodities (17, 18). While OFD mobile applications offer
unparalleled convenience, the commercial underpinning of these
platforms tends to predominantly promote highly palatable, processed,
and calorie-dense food. This may exert a deleterious influence on the
overall nutritional quality of dietary intake. Despite the wide variety
of food options available - including healthy choices - studies
underscore the propensity for the most frequently purchased and
advertised food to be characterized by large portions high in saturated
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fat, sugar, and salt (19, 20). Several studies have found adverse health
effects associated with increased consumption of unhealthy food,
alcohol, and nicotine, linked to the use of OFD, potentially
contributing to chronic diseases and mental health risk factors (21).
Moreover, concerns regarding OFD use extend to the impact on
public health dimensions such as physical activity, sedentariness, and
waste production (3).

The literature highlights differences in the utilization of OFD
services among students and employed individuals, so that it would
be important to assess them separately in order to underline possible
differences. Indeed, factors such as age, socio-economic status, and
time availability (e.g., work-life balance) influence people’s behavior,
including dietary habits: in this sense, financial independence and
daily routines can also have a role (22, 23). However, the determinants
of OFD services utilization are intricate and multifaceted.

The theoretical framework of this study considers the Health
Belief Model (HBM), suggesting that individual behavior is influenced
by perceived threats, barriers or benefits perceived for that behavior.
For instance, individuals might perceive cooking as stressful and
might appreciate the benefits of food delivery (convenience, comfort,
and reduced effort), with certain conditions or reasons acting as
cue-to-actions (such as feeling depressed and struggling with daily
activities). OFD use could also be influenced by an emotion-focused
coping mechanism (seeking comfort food), or even depending on
motivation to engage in healthy behaviors. Decisions to use OFD can
be driven by both reflective (considering health risks) and intuitive -
sometimes impulsive - factors, as in a dual-process model (24, 25).
Indeed, individuals with higher risk factors or habits (such as high
BMI, smoking, low physical activity) might adopt less healthy
lifestyles. Moreover, Time-Use Theory suggests that time allocation
between activities is based on personal preferences, constraints, and
opportunities (26). Diverse daily schedules of workers and students
could potentially affect their ability to engage in activities such as
cooking, and budget constraints are also important to consider. To the
authors’ knowledge, there is a lack of evidence on the determinants of
OFD use, especially in the Italian context, which is still understudied
and on which our study focused. The research hypotheses of this study
are: individuals experiencing depressive symptoms, time constraints,
and job dissatisfaction may be less inclined to cook and could rely
more on OFD. Those with health risk factors/unhealthy behaviors
(e.g., high BMI, low health literacy, unhealthy diet, low physical
activity, smoking, etc.) are expected to show increased likelihood of
utilizing food delivery services. Being a worker or a student may
influence the use of OFD.

Therefore, the aim of this study is to explore potential
determinants of OFD use among Italian workers and students.
Specifically, we aimed to explore personal, socio-demographic and
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lifestyle factors influencing the decision to use OFD, and to assess
potential differences between the two groups. Indeed, as the increasing
consumption of OFD could potentially affect individuals’ dietary
habits, it is important to take a closer look at this phenomenon.
Characterizing OFD users according to personal, socio-demographic
and lifestyle factors is useful to potentially predict how this technology
could be used. Moreover, by taking into account the characteristics of
users, this phenomenon could be better addressed in nutrition
education programmes.

2 Materials and methods
2.1 Study design and recruitment

A nation-wide cross-sectional study - DELIvery Choice In our
Society (DELICIOUS) - was conducted. The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) (27)
for cross-sectional studies was used to report the study. The checklist
is available as Supplementary material 1.1. Data were collected
between July 12, 2022 and February 1, 2023 through an online survey
distributed on social media platforms using the LimeSurvey platform
(28). The survey link was spread mainly on Facebook, Instagram and
WhatsApp: different types of groups, sites or influencers (e.g., not only
food related pages/groups, but also those related to schools,
universities, local health units, and others) from various regions of
Italy were contacted in order to have as much variability as possible
among respondents and thus avoid selection bias.

Inclusion criteria of the study were: being workers or students
aged 18 or above; currently living in Italy; being able to read and
understand the questionnaires written in Italian; having internet
access; having given informed consent. Raosoft® was used to
determine that the minimum sample size was 385, considering a 5%
margin of error, a 95% confidence level, a 50% response distribution,
and the size of the Italian adult population. Participants were enrolled
through convenience sampling. Informed consent was required to
access the questionnaire. Participation was voluntary, anonymous, and
without compensation (to avoid influencing participants). All
procedures were in accordance with the 1964 Declaration of Helsinki
and its later amendments. The protocol of the study was approved by
the Ethics Committee of the University of Turin on July 12, 2022 (Prot.
N. 0420932 del 29/07/2022 - [UOR: SI000045 - Classif. ITI/11]).

2.2 Questionnaires

The DELICIOUS survey included the following literature
validated self-reported questionnaires, written in Italian:

o Well-being Index 5 (WHO-5) (29): a 5-item questionnaire
assessing subjective psychological well-being, screening for
depressive symptoms. WHO-5 score ranges from 0 to 25.
WHO-5 can be dichotomized according to a validated threshold
at 13 points. This is a well-known, widely used and reliable tool
in the scientific literature.

Literature-based adherence score to the Mediterranean diet

(Medi-Lite) (30): a 9-item questionnaire to measure adherence
to Mediterranean diet. Medi-Lite score goes from 0 to 18, and it
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has a validated dichotomous threshold at 8.5 points. This is useful
to get a thorough insight into dietary habits.

o Single-item physical activity measure (31): a single item
questionnaire to measure the weekly frequency of physical
activity. Its score goes from 0 to 7. Physical activity is a key
lifestyle factor, of which this tool provides a quick yet
relevant assessment.

« Single-item literacy screener Italian (SILS-ITA) (32): a single item
questionnaire to measure limited reading ability regarding health
documents as a proxy of low health literacy. SILS-ITA score goes
from 1 to 5, and it has a validated dichotomous threshold at 2.
Health literacy is a critical factor influencing health-related
decision-making.

« Impulse buying tendency scale (IBS) (33): a 5-item questionnaire
to measure the propensity to buy products on impulse. IBS score
goes from 1 to 35. Impulsive behavior can therefore influence
food choices and dietary habits.

» Work life balance (WLB) (34): a 5-item questionnaire. WLB score
goes from 5 to 25. According to our hypotheses, time constraints
could influence food choices. Evaluating work-life balance
contributes to the understanding of respondents’ perceived
time restrictions.

o The Job Satisfaction Single Item (JSSI): a single-item
questionnaire to measure the overall job satisfaction (35). The
score goes from 1 to 7. According to our hypotheses, job-related
factors could influence food choices, and job satisfaction could
also impact one’s mental well-being.

In addition, participants were asked about their age, gender,
geographic area, city of residence [classified into three groups
according to city size and municipal services provided as advised
by National Institute of Statistics (36)], relationship status,
cohabitation, monthly income [obtained from personal income tax
rate per year (37)], educational level, working setting, smoking
habit, dietary habit, time spent watching screens while eating
(screen time while eating), and information about use of OFD. Self-
reported height and weight were asked to calculate individual Body
Mass Index (BMI). Whereas a questionnaire was unavailable in
Italian, two independent researchers translated them in Italian.
Conflicts in the
additional researcher.

A sample of DELIvery Choice in our Society (DELICIOUS)
questionnaire is available as Supplementary material 1.3.

translation were resolved by an

2.3 Statistical analysis

In order to highlight possible differences in OFD usage
determinants, the sample was stratified according to worker/student
status, excluding responses from individuals who were not students or
workers. Descriptive analyses were performed for the most prominent
variables: frequencies for categorical variables, and medians and
interquartile ranges (IQR) for continuous variables were shown, since
the normality Shapiro-Wilk test proved non-normal distributions.
Data were presented according to the presence or absence of food
delivery usage: chi-squared test (for categorical variables) and
nonparametric Mann-Whitney test (for continuous variables)
were performed.
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A multivariable logistic regression analysis was performed to
evaluate the effects of variables on food delivery usage: variables
were inserted in the model based on previous literature (15, 19, 21),
highlighted by collected data and based on researchers’ hypotheses
(described in the introduction), as well as variables that were
deemed important to control for (e.g., age, gender, city of
residence). OFD usage was the outcome variable, and it was used
as a dichotomous variable (usage or non-usage). In the
multivariable model, the following independent variables were
entered: gender, age, city of residence (categorized on the basis of
city size and services available), monthly income, working setting,
relationship status, being on a diet, following the Mediterranean
diet (estimated through the Medi-Lite score), physical activity
(according to the single-item physical activity measure), screen
time while eating, smoking habit, BMI, risk of being depressed
(estimated through the WHO-5 validated scale), health literacy
(measured through the SILS-ITA), work life balance (according to
the WLB scale), job satisfaction (estimated through the JSSI) and
impulse buying tendency (according to the IBS scale). Results were
expressed as adjusted odds ratios (AdjOR) and their 95%
confidence intervals; the statistical significance threshold was set
at 2-tailed p <0.05.

For analytical purposes some variables were aggregated: for
example, cohabitation was dichotomized, aggregating living with
family members, roommates, and partners, or living alone into living
with someone or alone. Physical activity was dichotomized according
to the median level of our sample. WHO-5, SILS-ITA, and job
satisfaction were dichotomized based on validated threshold values.

To manage missing data, listwise deletion in the logistic regression
and pairwise deletion in the descriptive analysis were used.

All analyses were performed with Stata (Version 13.1) software.

3 Results

A total of 3,502 questionnaires were included, comprising 2,594
from workers and 908 from students. The median age of the workers
was 46 (IQR 38-51) years for those who did not use OFD services and
39 (IQR 34-45) years for those who did use OFD services. Among the
students, the respective median ages were 22 (IQR 20-24) and 23
(IQR 21-25) years. Respondents were mostly females both for the
workers (90.23%, missing=4) and for the students (72.86%,
missing =20), mostly from northern regions (70.59 and 91.08%) and
main cities of Italy (76.1 and 80.51%). Almost 19.35% of the workers
and 47.14% of the students were single at the time of completing the
questionnaire, but only 14.8 and 8.59%, respectively, lived alone. More
than half of our respondents (54.28 and 57.82%) reported a WHO-5
score above its validated threshold. As our outcome measure, OFD
services were widely used in our sample: 77.37% for the workers and
79.07% for the students. Several personal (working setting, WHO-5,
IBS, SILS-ITA, job satisfaction for workers; relationship status,
WHO-5, IBS, SILS-ITA, screen time while eating for students), socio-
demographic (age, city of residence, monthly income, educational
level for workers; gender, city of residence for students) and lifestyle
factors (smoking habit for workers; smoking habit, BMI, Medi-Lite for
students) were significantly related with OFD use according to the
chi-squared tests and Mann-Whitney tests. The detailed description
of the sample is shown in Table 1.
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Workers multivariable logistic regression analysis - based on 2,270
individuals due to listwise deletion of missing data - showed some
factors significantly associated with OFD consumption. In particular,
having a higher income (OR: 1.99; CI: 1.01-3.90), carrying out the
work activity mostly or completely remotely (OR: 1.37; CI: 1.01-1.85),
being an occasional (OR: 1.63; CI:1.05-2.55) or daily (OR:1.93; CI:
1.37-2.73) smoker, having a higher BMI (OR: 1.03; CI: 1.00-1.05),
being at risk for depression (OR: 1.41; CI: 1.12-1.78), and tending to
impulsive buying (OR: 1.05; CI: 1.03-1.07) were positively associated
with the use of OFD. On the other hand, older age (OR: 0.93; CI:
0.92-0.95), living in a suburb (OR: 0.44; CI: 0.35-0.56) or in an
outlying town (OR: 0.17; CI: 0.08-0.40), being single (OR: 0.73; CI:
0.55-0.95), and being dissatisfied with job (OR:0.78; CI: 0.61-0.99)
were negatively associated with OFD consumption.

Multivariable logistic regression analysis in the student sample -
based on 863 individuals due to listwise deletion of missing data -
showed that being female (OR: 1.55; CI: 1.02-2.34), watching a screen
while eating (OR: 2.76; CI: 1.82-4.19), being a daily smoker (OR:2.94;
CI: 1.50-5.77), having a higher BMI (OR: 1.07; CL: 1.01-1.13), and
tending to impulsive buying (OR: 1.09; CI: 1.04-1.14) were positively
associated with the use of OFD. On the other hand, older age (OR:
0.95; CI: 0.92-0.99), living in a suburb (OR: 0.20; CI: 0.13-0.30), being
single (OR: 0.49; CI: 0.33-0.72), having a higher adherence to the
Mediterranean diet (OR: 0.89; CI: 0.81-0.96), and having a low level
of health literacy (OR: 0.58; CI: 0.35-0.97) were negatively associated
with OFD consumption.

Multivariable logistic regression analysis results are shown in
Table 2, while full data (including also Standard Error and z-score) can
be found as Supplementary material 1.2.

4 Discussion

This study aimed to assess the use of OFD in a sample of Italian
workers and students, and the potential factors influencing its usage.
OFD services were widely used in our sample in the last 12 months:
77.37% utilization among workers and 79.07% among students.

Main results in the workers sample showed that having a higher
income, working mostly or fully remotely, being an occasional or daily
smoker, having a higher BMI, being at risk for depression, and having
a tendency to impulsive buying, were positively associated with the
use of OFD. Instead, older age, living in a suburb or in an outlying
town, being single, and being job dissatisfied were negatively
associated with OFD consumption.

In the student sample being female, watching a screen while
eating, being a daily smoker, higher BMI, and impulsive buying were
positively associated with OFD use. Instead, being older, living in a
suburb, being single, having a higher adherence to Mediterranean diet,
and having a low level of health literacy were negatively associated
with OFD consumption.

In general, our results reported a higher prevalence of OFD users
compared to market analyses, which predicted a user penetration of
25% in Italy (2023 data) (9). Possibly, the digital format of the
questionnaire favored technology-savvy respondents, as also reported
in a previous similar study (23).

Young age was significantly related to OFD use, consistently with
previous research (23). This result is in line with young people’s
tendency to be more accustomed to technology, to be time-starved
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TABLE 1 Participants according to their food delivery consumption.

Workers (n = 2,594) Students (n =908)
Delivery usage Delivery usage
No(n=587) Yes(n=2007, No (n=190) Yes(n=718,
77.37%) 79.07%)
Age median (IQR) 46 (38-51) 39 (34-45) <0.001 22 (20-24) 23 (21-25) 0.108
Males 65 (11.09%) 188 (9.38%) 64 (34.04%) 177 (25.29%)
Gender n (%) 0.220 0.017
Females 521 (88.91%) 1816 (90.62%) 124 (65.96%) 523 (74.71%)
North 421 (71.72%) 1,410 (70.25%) 177 (93.16%) 650 (90.53%)
Geographic area 1 (%) Centre 84 (14.31%) 340 (16.94%) 0.282 7 (3.68%) 35(4.87%) 0.523
South and Islands 82 (13.97%) 257 (12.81%) 6 (3.16%) 33 (4.60%)
Main cities 367 (62.52) 1,607 (80.07) 111 (58.42) 620 (86.35)
City of residence n (%) Suburbs 203 (34.58) 386 (19.23) <0.001 76 (40.00) 95 (13.23) <0.001
Outlying towns 17 (2.90) 14 (0.70) 3(1.58) 3(0.42)
Not single 463 (78.88%) 1,629 (81.17%) 77 (40.53%) 403 (56.13%)
Sentimental status 1 (%) 0.217 <0.001
Single 124 (21.12%) 378 (18.83%) 113 (59.47%) 315 (43.87%)
No 498 (84.84%) 1712 (85.30%) 179 (94.21%) 651 (90.67%)
Cohabitation n (%) 0.781 0.121
Yes 89 (15.16%) 295 (14.70%) 11 (5.79%) 67 (9.33%)
<2,333 495 (84.33%) 1,593 (79.37%) 183 (96.32%) 697 (97.08%)
Monthly income* 1 (%) 2,333-4,583 77 (13.12%) 339 (16.89%) 0.027 2 (1.05%) 14 (1.95%) 0.148
>4,583 15 (2.56%) 75 (3.74%) 5(2.63%) 7(0.97%)
Below secondary 280 (47.70%) 636 (31.69%)
Educational level n (%) <0.001
Postsecondary 307 (52.30%) 1,371 (68.31%)
Mostly/fully in presence 467 (87.03%) 1,694 (81.64%)
Working setting n (%) 0.002
Mostly/fully remotely 69 (12.97%) 381 (18.36%)
Never 491 (83.65%) 1,490 (74.24%) 161 (84.74%) 495 (68.94%)
Smoke habit Occasionally 36 (6.13%) 177 (8.82%) <0.001 16 (8.42%) 93 (12.95%) <0.001
Everyday 60 (10.22%) 340 (16.94%) 13 (6.84%) 130 (18.11%)
23.44 23.66 20.95 21.86
BMI median (IQR) 0.151 0.003
(21.09-26.58) (21.23-26.93) (19.53-23.12) (19.95-24.31)
< two times per week 263 (46.80%) 903 (46.31%) 45 (24.32%) 214 (30.31%)
Physical activity n (%) 0.838 0.110
> two times per week 299 (53.20%) 1,047 (53.69%) 140 (75.68%) 492 (69.69%)
No 409 (69.68%) 1,473 (73.39%) 141 (74.21%) 530 (73.82%)
Being on a diet n (%) 0.076 0.912
Yes 178 (30.32%) 534 (26.61%) 49 (25.79%) 188 (26.18%)
At risk 308 (52.47%) 878 (43.75%) 92 (48.82%) 291(40.53%)
WHO-5 n (%) <0.001 0.050
Not at risk 279 (47.53%) 1,129 (56.25%) 98 (51.58%) 427 (59.47%)
IBS score median (IQR) 8 (4-12) 10 (6-14) <0.001 5.5(3-9) 8(5-11) <0.001
High HL 519 (88.42%) 1841 (91.73%) 154 (81.05%) 628 (87.47%)
SILS-ITA 1 (%) 0.014 0.023
Low HL 68 (11.58%) 234 (8.27%) 36 (18.95%) 90 (12.53%)
Never/seldom 217 (36.97%) 659 (32.84%) 69 (36.32%) 126 (17.55%)
Screen time while eating 1 (%) 0.063 <0.001
Often/always 370 (63.03%) 1,348 (67.16%) 121(63.68%) 592 (82.45%)
Medi-Lite score median (IQR) 10 (8-11) 10 (8-11) 0.387 10 (9-12) 9(8-11) <0.001
'WLB score median (IQR) 12 (9-14) 12 (8-15) 0.674
Satisfied 344 (67.06%) 1,324 (71.80%)
Job satisfaction n (%) 0.037
Unsatisfied 169 (32.94%) 520 (28.20%)

IQR, Interquartile Range; n, number; BMI, Body Mass Index; WHO-5, 5-item World Health Organization Well-Being Index questionnaire; SILS-ITA, Italian Single-Item Literacy Screener;
HL, Health Literacy; WLB, Work Life Balance; IBS, Impulse Buying Scale. To enhance readability, p-values <0.05 are shown bolded. *Currency: euros.

and convenience-seeking (38-40). Moreover, young adults, especially ~ convenient alternative (22). On the other hand, older individuals

those living alone, may lack confidence in their cooking abilities,  could be less acquainted with new technologies, and they could
whereas food delivery applications may provide an easy and  be more prone to use conventional food ordering methods (23, 41).
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TABLE 2 Multivariable logistic regression analysis.

10.3389/fpubh.2023.1326628

. Workers (n =2,270) Students (n = 863)
Delivery usage
P>z [95% Cl] P>z [95% Cl]
Male 1 1
Gender
Female 1.33 0.131 0.92-1.91 1.55 0.038 1.02-2.34
Age 0.93 0.000 0.92-0.95 0.95 0.013 0.92-0.99
Main cities 1 1
City of residence Suburb 0.44 0.000 0.35-0.56 0.20 0.000 0.13-0.30
Outlying towns 0.17 0.000 0.08-0.40 0.21 0.077 0.04-1.19
<2,333 1
Monthly income* 2,333-4,583 1.34 0.066 0.98-1.82 1.28 0.761 0.26-6.20
>4,583 1.99 0.046 1.01-3.90 0.54 0.381 0.14-2.14
Mostly/fully in presence 1
Working setting
Mostly/fully remotely 1.37 0.045 1.01-1.85
Not single 1 1
Sentimental status
Single 0.73 0.021 0.55-0.95 0.49 0.000 0.33-0.72
No 1 1
Being on a diet
Yes 0.99 0.922 0.77-1.27 1.26 0.317 0.80-1.97
Medi-Lite score 1.01 0.642 0.96-1.06 0.89 0.005 0.81-0.96
<2 times/week 1 1
Physical activity
>2 times/week 0.98 0.835 0.78-1.22 0.99 0.967 0.64-1.52
Screen time while Never/seldom 1 1
eating Often/always 1.01 0.910 1.05-2.55 2.76 0.000 1.82-4.19
Never 1 1
Smoke habit Occasionally 1.63 0.031 1.05-2.55 1.68 0.114 0.88-3.20
Everyday 1.93 0.000 1.37-2.73 2.94 0.002 1.50-5.77
BMI 1.03 0.020 1.00-1.05 1.07 0.016 1.01-1.13
Not at risk 1 1
WHO-5
At risk 1.41 0.003 1.12-1.78 1.04 0.827 0.71-1.53
Good HL 1 1
SILS-ITA
Bad HL 0.76 0.126 0.53-1.08 0.58 0.037 0.35-0.97
WLB score 1.01 0.582 0.98-1.04
Satisfied 1
Job satisfaction
Unsatisfied 0.78 0.043 0.61-0.99
IBS score 1.05 0.000 1.03-1.07 1.09 0.000 1.04-1.14

Outcome: food delivery consumption. OR, Odds Ratio; CI, Confidence Interval; Medi-Lite: Literature-based adherence score to Mediterranean diet; BMI, Body Mass Index; WHO-5, 5-item
World Health Organization Well-Being Index questionnaire; SILS-ITA, Italian Single-Item Literacy Screener; HL, Health Literacy; WLB, Work Life Balance; IBS, Impulse Buying Scale. To
enhance readability, p-values <0.05 are shown bolded. *Currency: euros.

Loyalty and personal affection as a customer are key elements for
repurchase (23, 42), and older people may not perceive some features
of OFD services as affective elements, even if they are capable of
positively influencing the customers experience (e.g., personalization,
order customization and information availability) (42, 43).

Among workers remote work correlated positively with OFD use,
emphasizing the time-saving convenience and practicality of ordering
food online while working remotely (23, 44, 45).

Surprisingly, lower levels of job satisfaction were negatively linked
to OFD use. Although this finding may be related to poor mental
health, it is difficult to interpret and requires further, more
specific research.

Among students, eating in front of a screen was associated with
OFD use. Eating while watching a screen is known to be associated
with sedentariness and mindless eating activity, that could potentially
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lead to reduced awareness of one’s own dietary choices, affecting
overall health and nutrition (46).

Female students were more likely to be OFD users. This is in
contrast with some previous studies and market analyses (42, 47), but
our sample was skewed towards the female gender.

In both groups, we found a higher usage of OFD in main cities
(those with more health, education, and transport services). This
could be due to the wide range of dining and OFD convenient options
available in these contexts (23, 45).

Incomes over 4,583 euros per month were positively related with
OFD use among workers. This finding contrasts with market data,
which suggest a correlation between lower incomes and increased
OFD usage (40).

In both groups, relationship status influenced OFD usage, with
single individuals being less likely to use OFD, possibly because of the
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convenience of sharing a meal together with considerable reduction
of costs (43).

BMI was positively associated with OFD consumption both in
workers and students, consistently with previous research (23, 48).
It is known that eating meals prepared away from home, especially
considering fast-food options, is related to higher food consumption,
and eventually increased risk of being overweight (49).

Adherence to the Mediterranean diet is associated with the
non-utilization of OFD services among students, who could be more
careful about making healthier choices about their food habits.
Indeed, OFD allows ordering from a plethora of different food outlets
also including healthy choices.

Unexpectedly, among students, lower levels of health literacy are
linked to the non-utilization of OFD services. Health literacy is crucial
for a properly informed health-related decision-making: low health
literacy is associated with various health risks, including inadequate self-
care behaviors, reduced utilization of preventive health services, higher
rates of chronic illness, and diminished physical and mental health (32,
50, 51). Although this finding may be related to poorer use of technology
by those with lower health literacy, more in-depth studies are needed.

In both groups, impulse buying tendencies were significantly
associated with OFD consumption. OFD allows easy access to a
variety of food options and could encourage impulsiveness. Given that
impulsivity has been correlated with higher food intake and
unhealthier food choices (49), impulsive use of OFD services could
potentially lead to poorer nutrition choices.

Experiencing symptoms suggestive of depression led workers to
be more prone to OFD usage. This phenomenon can be understood
within the broader context of emotional eating, where individuals
turn to food as a means to cope with negative emotions and
psychological distress. Comfort foods, often high in calories and
easily accessible through OFD services, can provide temporary relief
from depressive symptoms (52). Previous research reports that OFD
could make comfort food more available to those experiencing
psychological distress (53). The convenience and anonymity of
ordering food online may also appeal to individuals who are
experiencing low mood, as it requires minimal social interaction and
effort, but specific causes of workers’ depressive symptoms should
be further assessed.

Smoking was associated with OFD consumption in students and
workers. Previous literature evidenced that smokers are known to have
a less healthy diet with more food craving, especially for food high in
fats. This habit appears to be related to several facts, both neurological
and psychological, such as altered fat-taste perception (54). As
smokers tend to prefer flavorful food, often on impulse, the large, fast,
and varied offers of OFD could meet these needs.

4.1 Limitations

This study has some limitations. Firstly, the cross-sectional design
precluded conclusions about the direction of the relationships, so that
future longitudinal studies will be needed to better understand the
causality links. Secondly, as self-administered questionnaires have
been used, recall bias could be present. Despite the measures
employed, common method bias could be present. Lastly, convenience
sampling could have limited the variety of the sample potentially
lowering the external validity of the results.
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4.2 Conclusion

This study investigated OFD consumption among students and
workers, examining its correlation with various personal, socio-
demographic and lifestyle factors.

OFD consumption exhibited distinct patterns of association with
some differences between students and workers.

In conclusion, our study highlights the need for targeted
considerations addressing the distinct habits influencing OFD use of
students and workers. From a theoretical point of view, it would
be important to further assess OFD use in different groups of people,
searching for specific determinants of its usage. Eventually, OFD could
be a promising tool for potential diet quality improvement
interventions. In practical terms, it would be important to consider
OFD when implementing educational policies that promote healthy
lifestyles, emphasize good nutrition and the ability to recognize
quality food. Educational initiatives should extend to promoting
conscious and informed decision-making in food consumption.
Indeed, the use of OFD is not negative a priori and it seems to be a tool
whose use varies greatly depending on the user’s habits. Therefore,
educational efforts should focus on increasing awareness and
understanding the validity of one’s choices, rather than discouraging
OFD use. If subsequent research will show associations between OFD
use and poor diet, the emphasis on nutrition education will become
even more important. While nutrition education programmes are
often provided during childhood and school age, such programmes
are offered to workers much less frequently, so that they could risk
neglecting their dietary habits. When organizing interventions on
healthy eating and lifestyle, it would be important to take into account
the specific characteristics of workers, such as the working setting and
job satisfaction, that should be further studied.
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