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ABSTRACT

Background: The rapid growth of the digital economy has transformed various labor markets, including the food
sector. ‘The transient nature and the peculiar work environments of food delivery workers raise concerns about occu-
pational safety and health (OSH). This study aims to better understand these issues by conducting a comprehensive
exploratory survey on OSH among food delivery riders in Milan, Ifaly. Methods: 75e study employed structured
interviews based on a validated questionnaire developed through a literature review, expert interviews, and in-
put from riders and health and safety professionals. The survey was performed from July to November 2022 by in-
terviewing riders at their main gathering points. Results: We interviewed 240 riders, 97% males, 81% less than
35 years old, and 83% with extra-European origin. Delivery was performed mainly by traditional bicycles (40%) and
e-bikes (46%), with 44% working seven days per week and 23% working more than 8 hours daily. Overworking was
significantly influenced by the type of contract, citizenship, and platform. Road accidents were reported by 39% of riders,
influenced by type of vehicle, fatigue, and number of daily deliveries. Physical and verbal assaults (12% and 28%, respec-
tively) were reported, as well as health-related issues, particularly musculoskeletal disorders. Conclusions: The  findings
underscore food delivery riders’ complex challenges, emphasizing the need for targeted interventions. The study calls for
collaborative efforts between policymakers, employers, OSH professionals, and stakeholders to enhance OSH standards
and promote decent working conditions, aligning with the 2030 Agenda for Sustainable Development.

1. INTRODUCTION

The rise of the digital economy has transformed
the labor market, presenting new opportunities
and challenges for workers globally [1]. Recently,
the spotlight on the food delivery sector, enhanced
by the COVID-19 pandemic, has favored public

discussions about the well-being of “riders”, work-
ers employed by digital platforms to transport and
deliver goods using various modes of transporta-
tion. In Italy, on-demand food delivery is increas-
ing, with a workforce of approximately 60,000
riders, marking a five-fold surge since 2019 [2].

'This growth has been even higher in urban centers
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like Milan, Italy, where approximately 8,000 riders
are employed.

Given work’s transient and dynamic nature in the
platform economy, the research has focused mainly
on employment relationships [3]. Food delivery
platforms have adopted various work organization
structures in response to numerous legal complaints
and evolving legislation. One standard model is
the “free login” system, which offers flexible work
schedules without fixed shifts, allowing riders to
choose their availability. This is the case for De-
liveroo, Wolt, and Uber Eats [4-5], which mostly
employ riders as autonomous or temporary workers.
In contrast, Just Eat [6] uses a shift-oriented model
with subordinate employment, organizing riders in
local teams weekly. Glovo and Foodora also use a
shift-like model, but they rely on self-employed or
temporary workers, with shifts booked in advance by
riders according to the so-called “excellence scores”
[7-8]. The score is determined by an algorithm that
evaluates riders’ performances based on availability
during high-demand slots, shift cancellations, cus-
tomer reviews, and total orders delivered. In Italy,
riders are classified as self- or para-subordinate em-
ployees, with minimum protection levels typical of
subordinate employment recently extended to these
workers by legislative changes (Legislative Decree
81/2015; Law 128/2019). Differences between con-
tracts affect minimum wage standards and the avail-
ability of benefits like sick leave and holidays.

Riders face occupational safety and health (OSH)
risks similar to contingent work risks [9]. While the
sector offers job opportunities and flexibility, recent
research has highlighted issues such as labor con-
trol, overworking, and psychosocial implications
[10-14]. Riders performing their tasks in urban
environments on bicycles, e-bikes, and other poorly
protected means of transportation are at risk of
road accidents and injuries [15-19]. Besides, there
is growing concern about health issues such as mus-
culoskeletal disorders (IMSD) [20].

'The OSH landscape for food delivery riders is com-
plex, involving multiple factors, including vulnerabili-
ties associated with the transient nature of gig economy
work and the prevalence of migrant workers [21].
Despite the increasing interest in rider health and safety,
only some studies have systematically investigated this

topic [22]. This study aims to fill this gap by examining
OSH risks among 240 riders working for food delivery
platforms in Milan, one of Europe’s most populated
(1.4 million people) metropolitan areas.

2. METHODS
2.1. Questionnaire Definition and Evaluation

The survey was conducted in a group of rid-
ers working for food delivery platforms in Milan
through structured interviews administered by a
team of researchers. This investigation, performed
between July and November 2022, used a ques-
tionnaire developed through a detailed process.
Initially, a bibliographic review was conducted using
the SCOPUS database, focusing on road accidents
[15-18, 23] and OSH in platform and gig economy
[9-11, 24]. The research extended to “gray” lit-
erature, collecting institutional documents [2, 12,
25-27]. Additionally, one food delivery rider and
a bike courier, both acting as experts, were inter-
viewed to identify critical topics. Their input in-
formed the draft questionnaire, which was evaluated
for content validity and clarity [28-29] by eight ex-
perts, including health and safety professionals, la-
bor law experts, and academic researchers. Experts
rated each item’s relevance and clarity, suggesting
modifications as needed. Details on the evaluation
method and results are available as Supplemental
materials (S1). After the evaluation, changes were
made to improve the questionnaire’s clarity, simplify
its structure, and incorporate new topics. Two previ-
ously interviewed workers reviewed the draft ques-
tionnaire for additional recommendations. The final
version included 38 mandatory items plus 11 op-
tional items (S2), the latter submitted only to riders
available to extend the interview owing to the gen-
erally tight timeframes for field interviews. Two ver-
sions were prepared: paper-based and online using
Google Forms. In July 2022, a pilot test with 30 rid-
ers ensured the timing and evaluated any ambigu-
ous questions. Following this, a debriefing increased
confidence and produced the first feedback; the
main was to create an English version of the ques-
tionnaire to minimize language misunderstandings
with foreign workers. This paper focuses on a subset
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of the data related to sociodemographic informa-
tion, work organization, and OSH risks. The project
and the questionnaire were approved by the Eth-

ics Committee of the University of Milan (approval
n. 42/22).

2.2. Administration Phase

A team of 10 researchers and students from the
University of Milan was selected as interviewers. Two
preparatory meetings were held to discuss the ques-
tionnaire, interview techniques, and administration
methods, including targeting meeting points where
riders usually gather (e.g., near restaurants or rail or
metro stations). The supplemental material contains
a map and a list of these points (S3). The items were
not modified. The core survey was performed from
mid-September to the end of November 2022. Re-
cruitment and administration took place in the field,
with the research team conducting 165 interviews
and collecting 75 self-administered questionnaires
during four formal Confederazione Generale Italiana
del Lavoro (CGIL) trade union meetings, all under
the supervision of a researcher. In all cases, the pro-
ject aims and questionnaire contents were presented
before asking for the workers’ availability.

2.3. Data Management and Analysis

All the answers to the questionnaire were reg-
istered on the Google Forms platform. The prob-
abilities of overworking (defined as working seven
days per week or for more than 8 hours per day),
road accidents, and health outcomes (e.g., back pain
and shoulders/neck pain) are quantified using crude
odds ratios (OR) and 95% Confidence Intervals
(CI) computed through logistic regression. After
univariate analysis, we focused on variables with sub-
stantial effect sizes and those relevant to prevention
strategies. Multiple imputations addressed missing
data, and adjusted O.R.s (AORs) were computed
through multivariable logistic regression. Potential
confounders for selected exposure variables were
identified using directed acyclic graphs (DAG).
Descriptive statistics and regression analyses were
conducted in R studio [30]. Imputation analysis was

conducted using the Mice package [31].

3. RESULTS
3.1. Sociodemographic and Work Information

'The study group consisted of 240 riders who were
interviewed; their main characteristics are summa-
rized in Table 1.

Most of the interviewed subjects were males of
foreign origin without Italian citizenship. The mean
age was 30, with about half in the 25-34 age cat-
egory. The regions of origin were Asia, followed by
Africa, with Pakistan and Nigeria the most repre-
sented countries. Forty-two percent had a middle or
primary school education, and a similar proportion
had a high school degree, with a small minority be-
ing students. A significant number (34%) reported
having difficulties understanding Italian. About
40% of respondents lived outside the city.

Work characteristics are summarized in Table 2.

Our sample consisted of riders with limited ex-
perience, with a mean job duration of about years.
Most were self-employed with a VAT number or
employed under precarious contracts. One of the
interviewees, a 17-year-old, reported working un-
der a contract that was not in his name. All major
active platforms in Milan were represented: 30%
worked exclusively for Platform A, which employs
autonomous or precarious contract workers and
embraces a ‘free login’ type of organization. Riders
working for Platform B, a more classical shift-based
organization that extensively uses permanent con-
tracts, comprise 23% of the sample. Riders working
tor Platform C, which employs a shift-based work
organization, precarious or autonomous contracts,
and a reward system that enables them to pick new
shifts, represented 12% of the total.

Additionally, 25% of respondents worked for
more than one company (multi-account work-
ers). One of the riders reported working with-
out a proper contract through an intermediary.
Most respondents owned their working vehicle,
mainly e-bikes or traditional bicycles, and used
backpacks. Only 13% of riders sought trade union
support; the main reason for not seeking support
was a lack of knowledge. Regarding work sched-
ules, about 23% worked more than 8 hours per
day, and 44% reported working seven days a week.



Table 1. Personal characteristics of the interviewed riders. Data are reported as count (%).
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Variable Categories No. (%)
Sample size Total 240 (100)
Sex Male 233 (97)
Female 3(1)
Age (years) <25 47 (20)
25-29 69 (29)
30-34 46 (19)
>=35 69 (29)
Overall mean+sd 307
Origin country/continent Italy 39 (16)
Europe (other than Italy) 3(1)
Asia 118 (49)
Africa 69 (29)
Central-South America 7 (3)
Italian citizenship Yes 53 (22)
No 184 (77)
Italian comprehension Well 73 (30)
Quite well 83 (35)
With many difficulties 52 (22)
Do not understand 29 (12)
Student Yes 30 (13)
No 207 (86)
Education Degree/master’s degree or higher 28 (12)
High school 97 (40)
Middle school or primary school 102 (43)
Other 3(1)
Residence Milan 142 (59)
Province of Milan 60 (25)
Other areas of the region 36 (15)

N.B.: N.A.s not reported but covered by % computation.

Riders typically traveled more than 20 km per day
and delivered between 5 and 15 orders daily.

3.2. Determinants of Overworking

Table 3 reports the probability of working seven
days per week and more than eight hours per day in
relation to various variables of interest.

The probability of overworking was higher for

autonomous workers and riders without Italian

citizenship, increasing with age. It was also higher
for those employed by platforms with non-
traditional shift-work organizations (Platforms A
and C) or those working for multiple platforms
(multi-account). In contrast, students had a lower
risk of overworking. Multivariate regression analy-
sis (S4) confirms that platform type, citizenship, and
contract type were associated with overworking.
Due to the lower impact of Platform B on over-
working, a sensitivity analysis was performed by
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Table 2. Work-related information. Data are reported as count (%).

Variables Categories No. (%)
Job duration <12 months 47 (20)
12-36 months 151 (63)
>36 months 37 (15)
Months (meanzsd) 26 =20
Type of contract Permanent 88 (37)
Autonomous (VAT 98 (41)
Precarious 36 (15)
Platform Platform A 71 (30)
Platform B 56 (23)
Platform C 28 (12)
Multi-account 60 (25)
Others 17 (7)
Number of active accounts for different platforms 1 172 (72)
(multi-account) 2 45 (19)
>2 14 (6)
Ownership of the vehicle Rider 205 (85)
Platform 20 (8)
Other 4(2)
Working vehicle E-bike 111 (46)
Traditional bicycle 96 (40)
Moped/motorcycle 21 (9)
Other 6(2)
Use of backpack No 35 (15)
Yes 117 (49)
Use of a smartphone sport No 32 (13)
Yes 121 (50)
Riders who have asked for support from trade unions Platform A 6 (19)
Platform B 15 (47)
Platform C 4 (13)
Multi-account 5(16)
Others 1(3)
Reasons for not having asked for trade unions’ support ~ Never heard about them 93 (39)
Nevel never taught about/Never needed 55(23)
I talk with colleagues and don’t trust them 35 (15)
I ask the company 3(1)
Working hours per day <3 10 (4)
3-4 47 (20)
5-6 60 (25)
7-8 61 (25)
>8 56 (23)

Table 2 (Continued)
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Variables Categories No. (%)
Working day per week <3 8(3)
3-4 32 (13)
5-6 90 (38)
7 105 (44)
Deliveries per day <5 7 (3)
5-10 90 (38)
11-15 77 (32)
16-20 41 (17)
>20 19 (8)
Km per day >20 147 (61)
16-20 42 (18)
11-15 22 (9)
5-10 17 (7)
<5 3(1)

N.B.: N.A.s not reported but covered by % computation.

excluding the platform from the dataset. The results
remained consistent, showing no significant difter-
ences compared to the full dataset.

3.3. Occupational Safety and Health Information

Table 4 shows the primary information on OSH,
including road accidents, assaults, and possible
work-related issues.

Thirty-nine percent of riders reported at least one
road accident in the past year, with e-bike riders be-
ing the most affected. Accidents mainly occurred
during the evening (5-7 pm). Common accidents
included collisions with vehicles and falls due to wet
cobblestones and poor road conditions. Most vic-
tims reported health consequences, primarily back
and knee injuries, with 35% requiring hospital assis-
tance. Moreover, 29 riders reported physical assaults,
and 67 reported verbal assaults. Over half of the rid-
ers suffered from work-related health issues, mainly
musculoskeletal disorders (MSDs) and fatigue.

3.4. Determinants of Road Accidents
and Work-Related Health Issues

Table 5 shows the probability of being a victim
of a road accident and suftering from back pain and
fatigue in relation to selected variables.

'The probability of road accidents was higher for
e-bike riders and those experiencing fatigue, which
increased with traveled distance and number of de-
liveries. This probability was lower for students and
precarious workers. Multivariate regression analysis
(S6) confirms strong associations with vehicle type
and fatigue and suggests likely associations with
backpack use and the number of deliveries. Regard-
ing work-related health issues, back pain probability
increases with age, job duration, daily traveled dis-
tance, backpack, and e-bike use. This probability was
lower among those with lower education and auton-
omous or precarious riders working for platforms A
and C or using multiple accounts. Similar trends
were observed when considering fatigue, except for
vehicle type influence. Multivariable logistic regres-
sion analysis confirms important roles for backpack
use and daily travel distance, with a suggestive as-
sociation for vehicle type (S8).

4. DISCUSSION

4.1. Safety Concerns for an Evolving
and Vulnerable Workforce

Our results shed further light on the vulnerability
of individuals working as riders within the digital
tood delivery sector. Our sample was predominantly
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Table 3. Crude odds ratio (OR) of the occurrence of overworking. The number (%) of cases belonging to each subgroup and
the total number of respondents (Total) are reported, along with OR estimates and 95% Confidence Intervals (CI).

Days/week = 7 Hours/day > 8
Variables n. (%) Total OR (95% CI) n.(%) Total OR (95% CI)
Age (yr) <25 15 (32) 47 1.00 (Ref) 6 (13) 45 1.00 (Ref)
25-29 33 (50) 66 2.13 (0.99-4.74) 14 (21) 66 1.79 (0.66-5.45)
30-34 23 (50) 46 2.13 (0.93-5.03) 11 (24) 45 2.10 (0.72-6.63)
5=35 34(49) 69 207(0.97-457) 25(36) 69  3.79 (1.49-11.05)
Citizenship Yes 8 (16) 50 1.00 (Ref) 6 (12) 50 1.00 (Ref)
(Italian) No 96 (52) 184  5.73(2.67-13.77) 50(38) 133  2.76 (1.18-7.56)
Student Yes 3(10) 30 0.11 (0.03-0.33) 1(3) 30 0.09 (0.01-0.45)
No 101 (50) 204 1.00 (Ref) 55(27) 203 1.00 (Ref)
Education Degree/higher 12 (43) 28 1.00 (Ref) 8(29) 28 1.00 (Ref)
High school 39 (42) 94 0.95 (0.40-2.26) 20 (21) 94 0.68 (0.26-1.83)
Middle schoolor ~ 51(50) 102 1.33(058-3.2)  26(26) 101  0.87 (0.35-2.30)
lower
Job duration (yr) <1 24 (51) 47 1.00 (Ref) 14 (30) 47 1.00 (Ref)
1-3 66 (45) 148 0.77 (0.40-1.49) 34(23) 148 0.70 (0.34-1.49)
>3 14 (38) 37 0.58 (0.24-1.39) 7 (19) 36 0.57 (0.19-1.57)
Type of Contract  Permanent 23 (26) 88 1.00 (Ref) 14 (16) 88 1.00 (Ref)
Autonomous 65 (66) 98 5.57 (2.99-10.66) 37 (38) 97  3.26 (1.64-6.76)
Precarious 10 (28) 36 1.09 (0.44-2.56) 2 (6) 36 0.31 (0.05-1.20)
Platform Platform A 51(72) 71 68.85 29 (41) 70 19.10
(18.97-445.91) (5.33-122.45)
Platform B 2(4) 56 1.00 (Ref) 2 (4) 56 1.00 (Ref)
Platform C 13(46) 28 23.40 4(14) 28 45(0.82-34.1)
(5.68-160.74)
Multi-account 33 (52) 63 29.70 19 (28) 67 10.80
(8.24-191.24) (2.91-70.27)

composed of a foreign workforce without citizen-
ship, working under precarious or autonomous con-
tracts, and possessing limited knowledge of Italian.
These findings are consistent with the literature,
mainly focusing on the urban gig economy [21].
Cultural and language barriers represent the most
pressing issues as they contribute significantly to
health and safety risks and social vulnerabilities [24].
Riders with limited knowledge of the local lan-
guage are more prone to discrimination, hostil-
ity, and exploitation, often unaware of their rights
and the possibility of receiving union support [22].
These considerations align with our results, which
indicate a high prevalence of overwork and a lower

likelihood of reporting work-related health issues
among riders with precarious contracts and without
union support.

Additionally, a rider working with a contract not
in his name confirms that non-transparent inter-
mediation practices still occur in the Italian labor
market, further exacerbating job insecurity and ex-
ploitation. Nonetheless, the widespread ownership
of working vehicles, including motorcycles and
e-bikes, indicates a high level of rider commitment
and investment, suggesting a shift towards long-term
employment rather than transient gig work. Com-
pared to Fasano & Natale’s 2019 survey in Milan,

our study involved an older, ethnically different
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Table 4. Occupational safety and health information of the 240 interviewed riders. Data are reported as count (%).

Variables Categories No. (%)
Total 91 (38)
Riders reporting road accidents E-bicycle 54 (59)
Bicycle 27 (30)
Moped/motorcycle 8(9)
Evening (17-19) 36 (40)
Lunchtime (12-15) 21 (23)
Dinner time (19-22) 17 (19)
Collision with other vehicles 29 (32)
Fall by wet cobblestones/road 26 (29)
Road conditions (e.g., road potholes/holes) 25 (28)
Sequelae after road accidents Total 81 (34)
Knees/pelvis/legs or feet pain 39 (48)
Back pain 28 (35)
Wirists or arms or hand pain 25 (31)
Hospital assistance after road Total 32 (13)
accidents Collision with other vehicles 17 (53)
Fall by wet cobblestones/road 11 (34)
Road conditions (e.g., road potholes/holes) 6 (19)
Physical assault Total 29 (12)
Fearing for health 14 (48)
Verbal assault Total 67 (28)
Fearing for health 12 (18)
Total 150 (63)
Possible work-related health issues Back pain 89 (59)
Fatigue 73 (49)
Shoulders/neck pain 48 (32)

population. In particular, fewer riders were under
25 years old (20% vs. 57%), and the Asian compo-
nent increased from 15% to 49% [25]. This reflects
recent immigration trends [32] and indicates the sig-
nificant turnover of an evolving workforce. African
workers were more reluctant to be interviewed, pos-
sibly leading to their underrepresentation.

4.2. Health and Safety Consequences
of Algorithmic Management

Researchers have focused on the algorithm-rider
relation in the last years, arguing that making riders

free to connect/disconnect from the system does
not go together with more control over the labor
process [13] but leads them to work overload and
burnout [14].In our study,we observed a similar trend
with riders employed with permanent contracts and
in traditional shift-work organizations not experi-
encing overwork. At the same time, those working
in a free-login modality were more exposed. Nev-
ertheless, riders employed by Platform C were also
more likely to overwork despite using a shift-work
organization. A possible explanation is that these
riders are employed as autonomous workers within
a national collective agreement framework that does
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not include time restrictions or fixed working hours.
Besides, Platform C embraces the so-called “badge
system” [14], which aims at ranking workers accord-
ing to their performances (e.g., likelihood to accept
shifts, canceling or not going to shifts, etc.), preclud-
ing or favoring the opportunity to participate to the
most profitable shifts. This appraisal system may re-
duce workers’ autonomy, leading them to pick shifts
regardless of their schedules, thereby increasing the
risk of overwork and the likelihood of risky behav-
iors [33-34]. Still, work organization remains a cru-
cial factor to consider when analyzing OSH in the
gig economy and also when referring to road safety.
The intensive working schedules reported by riders,
with almost 44% working seven days a week (23%
for more than 8 hours/day) and fatigue among the
most reported occupational health disorders, gener-
ate concerns, especially in light of the higher prob-
ability of accidents emphasized by both our findings
and the recent literature [17, 35-37].

4.3. Underreported Issues: Road Safety
Challenges

We reported a high prevalence of road accidents
(~40%), consistent with the literature [15-17, 19],
though not reflected in institutional records. For
instance, the 2021 dataset from the National Insti-
tute for Statistical Analysis (ISTAT) shows only ten
road accidents involving two-wheel riders during
work in Milan, while the National Institute for In-
surance against Accidents at Work (INAIL) reports
84 injuries for the entire Lombardy region, where
Milan is located. Underreporting of occupational
accidents is a known issue linked with cultural bar-
riers, job precarity, and social vulnerability [38, 39].
Our study found that the leading causes of road ac-
cidents were poor road conditions (e.g., holes and
potholes), inattention, inadequate driving skills
(e.g., the ability to ride in wet conditions), and pos-
sibly heavy and destabilizing loads on precarious ve-
hicles. However, 53% of riders cited collisions with
other vehicles as the primary cause when hospital
visits were required, indicating the most significant
health risk.

Additionally, 24% of riders reported collisions
with opened vehicle doors, a common hazard for

urban cyclists [40]. These findings align with the
literature. For instance, Dennerlein and Meeker
(2002) found high crash injury rates in 113 urban
bicycle couriers in Boston [15]. Heyer et al. (2015)
reported that 21.9% of commercial bicycle rider ac-
cidents in New York involved open car doors [16].
Christie & Ward (2019) found that 80% of bicycle
riders in their study reported road accidents, often
due to fatigue and violation of speed limits due to
rush [17]. Recent studies highlight behaviors and
external factors influencing rider risk. Perkio (2023)
found that financial pressure led delivery work-
ers in Sweden to take risks [22]. Bonifacio (2022)
identified contradictions between algorithmic man-
agement, piecework payment, and safety behaviors
among riders in Milan [41]. Our results also show a
link between the number of daily deliveries, the dis-
tance traveled, and the likelihood of road accidents,
with higher numbers increasing the risk. In our
study, many e-bikes were traditional bicycles modi-
fied with electric batteries (likely failing to meet
safety standards), increasing the risks for excessive
speed, weight, inadequate braking systems, and in-
stability [16]. The widespread ownership of vehicles
(85%) further increases safety risks, as maintenance
responsibility falls on riders; in addition, financial
strain may discourage vehicle maintenance, exacer-

bating health and safety risks [42].

4.4. Violence and Physical Strain: Critical Issues
Not to Be Underestimated

Violence and aggression at work during delivery
have been reported in the literature. For instance,
Dennerlein & Meker (2002) reported that 1% of
work-related injuries were due to on-road assaults/
violence [15]. Lachapelle et al. (2021) noted road
rage and harassment among many of the 35 in-
terviewed commercial cyclists, while Perkio et al.
(2023) reported experiences of violence and ag-
gression in different situations, such as attempted
theft of vehicles [18, 22]. Given the significant
prevalence of both physical (12%) and verbal (28%)
assaults we found in our investigation, we recom-
mend placing more emphasis on this issue. Work-
ing as a rider exposes individuals not only to safety
and psychosocial risks but also to physical strain.
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For example, Li et al. (2022) investigated musculo-
skeletal disorders (MSD) among 657 bicycle riders
working in Shanghai (China), finding a high preva-
lence (55%) of MSD, particularly associated with
shoulder, neck, knee,e, and forearm, with longer
job duration increasing symptoms likelihood [20].
These results align with our findings, where using
backpacks and job duration are possible determi-

nants of MSD.

4.5. Possible Scenarios to Improve Working
Conditions

Based on our findings, intervention should adopt
a multi-level approach, including policy changes,
technological innovations, and work, as well as
place culture shifts involving various stakeholders
such as employers, communities, and city councils.
Empowering riders with knowledge of their rights
and union support will enable them to advocate
for safer and more supportive work environments.
Policymakers should ensure that algorithmic man-
agement processes are transparent and incorporate
parameters to reduce OSH risks and limit physical
and mental strain [43-44]. These factors should be
monitored by an effective worker health surveillance
system and prevented through improvements in the
working environment, safety culture, and technolo-
gies. For instance, creating rider-friendly urban
environments, such as providing hubs for rest and
essential services, can enhance well-being, alleviate
mental and physical strain, and promote social in-
teractions. The Vision Zero plan embraced by the
European Union in 2021, which promotes safer
urban environments and effective speed and traffic
control policies [45], can significantly reduce road
accidents for food delivery riders.

Additionally, mandatory safety training and er-
gonomic guidelines for load management, including
correctly using well-designed backpacks, can allevi-
ate daily physical strain. Moreover, the high preva-
lence (40%) of riders commuting from outside the
city can be seen as an alarm sign for social inequality,
such as the lack of affordable housing options and
discrimination in housing markets. Housing poli-
cies that promote inclusivity for a broad spectrum
of socio-economic groups can improve the living

conditions and well-being of migrant workers, in-
cluding food delivery riders. Finally, establishing a
reporting system for violence and harassment, along
with accessible support services, can address critical
psychosocial risks.

4.6. Study Limitations and Strengths

While this study provides valuable insights into
the OSH of food delivery riders, it is essential to
acknowledge its methodological limitations. In par-
ticular, the findings may be of limited generalizabil-
ity due to the local scale and the selection bias, as
recruitment relied on casual involvement and volun-
tary participation. Moreover, for health outcomes,
the survey is subject to self-report bias, and the
cross-sectional design allows us to find associations
but limits the possibility of establishing a causal link
between determinants and outcomes. These factors
highlight the need for experimental studies and ob-
jective measures in future research. Despite these
limitations, the study’s strengths lie in its empirical
results, which cover a broad range of OSH topics,
offering a vast understanding of the phenomenon.
Additionally, although not representative of the en-
tire workforce, the relevant number of subjects em-
ployed by different platforms and directly recruited
in the field without employer mediation likely pro-
vided a deeper and more genuine understanding of

the issues faced by food delivery riders.
5. CONCLUSION

Our study reveals that food delivery riders in
Milan, predominantly foreign and employed un-
der precarious conditions, face significant vulner-
abilities, including high rates of overwork, road
accidents, and health issues like musculoskeletal dis-
orders and fatigue. The findings, aligned with recent
literature, emphasize the need for improved regula-
tory measures and support systems to enhance rider
safety and working conditions. Integrating decent
work conditions and social protection principles
from the 2030 Agenda for Sustainable Develop-
ment [46] into public policies and platform prac-
tices will foster a safer and more supportive working
environment for riders.



OccupPATIONAL SAFETY AND HEALTH OF Foop DeLIVERY RIDERS 13

SUPPLEMENTARY MATERIALS: The following are available
online: Supplemental material S1-S8.

INSTITUTIONAL REVIEW BOARD STATEMENT: The study
was conducted according to the guidelines of the Declara-
tion of Helsinki and approved by the Ethics Committee of
the University of Milan (approval n. 42/22).

INFORMED CONSENT STATEMENT: Informed consent was
obtained from all subjects involved in the study.

ACKNOWLEDGMENTS: We sincerely thank all individuals
who contributed to this work, particularly the Direzione
Economia urbana e lavoro Alta professionalita Unita
Mercato del Lavoro of the Municipality of Milan for their
support the professionals who helped us in evaluating the
questionnaire, and the University of Milan students for their
commitment. Thanks to Matteo “Castro”, Davide “Zeo”, and
Sandro for sharing their views and experiences. A special
thanks to Davide, Micheal and the other union delegates for
their invaluable and tireless work in the field.

Tue MuNICIPALITY OF MILAN SUPPORTED THIS PROJECT,
AND THE DELIBERATION OF THE MUNICIPAL COUNCIL NO.
1060 OF 07/29/2022.

DECLARATION OF INTEREST: The authors declare no
conflict of interest

AUTHOR CONTRIBUTION STATEMENT: Dr. Boniardi L:
conceptualization, methodology, investigation, data curation,
formal analysis, writing original draft, Project administration.
Dr. Campo L conceptualization, methodology, Writing -
Review & Editing, Project administration. Prudenzi S:
investigation, data curation. Prof. Fasano L: methodology,
resources, Supervision. Prof. Natale P: methodology, resources,
Supervision. Dr. Consonni D: methodology, Writing - Review &
Editing. Prof. Carugno M: methodology, Writing - Review &
Editing. Prof. Pesatori AC: Writing - Review & Editing.
Prof. Fustinoni S: conceptualization, resources, Writing -
Review & Editing, Supervision

DECLARATION ON THE USE OF A.I.: None.

REFERENCES

1. Organization for Economic Co-operation and Devel-
opment (OECD). Informality and Globalisation: In
Search of a New Social Contract. OECD Publishing,
Paris, 2023. Doi: https://doi.org/10.1787/c945c24f-en

2. Assodelivery. Hearing at the Italian Chamber of
Deputies, Session of 03/30/2022. Available online:
https://www.camera.it/leg18/1347?>shadow_organo

10.

11.

12.

13.

14.

15.

16.

17.

18.

_parlamentare=2811&id_tipografico=11. Last access:
July 2024.

. Aloisi A. Platform work in Europe: lessons learned,

legal developments and challenges ahead. Eur Labour
Law J. 2022; 13(1): 4-29. Doi: https://doi.org/10.1177
/20319525211062557

. Deliveroo, https://riders.deliveroo.it/it/news/freelogin,

last access: July 2024

. Wolt, https://explore.wolt.com/en/swe/couriers/faq, last

access: July 2024.

. Just Eat, https://it.takeawayriders.com/en/knowledge-

base/shifts-and-schedules/, last access: July 2024.

. Foodora, https://riderhub.foodora.dk/guide-to-the-batch-

system/, last access: July 2024.

. Glovo, https://delivery.glovoapp.com/ng/blog/excellence-

scores-what-are-they/, last access: July 2024.

. Tran, Molly, Sokas, Rosemary K.. The Gig Economy

and Contingent Work: An Occupational Health As-
sessment. | Occup Environ Med. 2017;59(4):pe63-¢66.
Doi: 10.1097/JOM.0000000000000977.

Griesbach K, Reich A, Elliott-Negri, Milkman R.
Algorithmic Control in Platform Food Delivery
Work. Socius. 2019;5. Doi: https://doi.org/10.1177
/2378023119870041

Crain TL, Brossoit RM, Robles-Sainz F, Tran M.
Fighting fatigue: A conceptualmodel of driver sleep
in the gig economy. Sleep Health. 2020;6:358-365.
Doi: https://doi.org/10.1016/j.s1eh.2020.02.004
Bérastégui P. Exposure to psychosocial risk fac-
tors in the gig economy. ETUI, The European Trade
Union Institute. January 20, 2023, 12:21 Europe/
Brussels. Available at: https://www.etui.org/publications
/exposure-psychosocial-risk-factors-gig-economy.
[Last Accessed July 2024.]

Reanu-Cano M, Espelt R, Morell MF. Flexibility and
freedom for whom? Precarity, freedom and flexibil-
ity in on-demand food delivery. WOLG. 2021;15(1):
46-68. Doi: https://doi.org/10.13169/workorgalaboglob
.15.1.0046

Mbare B. Psychosocial work environment and men-
tal well-being of food delivery platform workers in
Helsinki, Finland: A qualitative study. In# J Qual Stud
Heal. 2023;18:1:2173336.Doi: 10.1080/17482631.2023
2173336

Dennerlein JT, Meeker JD. Occupational injuries
among Boston bicycle messengers. Am J Ind Med. 2002;
42(6):519-25. Doi: 10.1002/ajim.10144.

Heyer JH, Sethi M, Wall SP, et al. Drawing the Curtain
Back on Injured Commercial Bicyclists. Am J Publich
health. 2015;105(10):2131-2136. Doi: 10.2105/AJPH
.2015.302738.

Christie N, Ward H. The health and safety risks for people
who drive for work in the gig economy. J Transp Health.
2019;13:115-127. Doi: 10.1016/}.jth.2019.02.007
Lachapelle U, Carpentier-Laberge D, Cloutier MS,

Ranger L. A framework for analyzing collisions, near



14

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

BonNiArDI ET AL

misses and injuries of commercial cyclists. J Transp
Geogr. 2021;90,102937. Doi: https://doi.org/10.1016
/j.jtrangeo.2020.102937

McKinlay A, Mitchell G, Bertenshaw C. DINED
(Deliveryrelated INjuries in the Emergency Depart-
ment ) Part 1: A Scoping Review of Risk Factors and In-
juries Affecting Food Delivery Riders. EMA. 2022;34.2:
150-156. Doi:10.1111/1742-6723.13927

Li Z,Bo X, Qian C, et al. Risk factors for musculoskel-
etal disorders among takeaway riders: Up-to-date evi-
dence in Shanghai, China. Front. Public Health. 2021,
10:988724. Doi: 10.3389/fpubh.2022.988724

Van Doorn N, Ferrari F, Graham M. Migration and
migrant labour in the gig economy: an intervention.
WES. 2023; 37(4): 1099-1111. Doi: https://doi.org
/10.1177/09500170221096581

Perkic M, Mbare B, Svynarenko A, Kokkinen L,
Koivusalo M. Occupational Safety and Health Risks
amongst Food Delivery Workers. Tampere University,
2023. https://urn.fif URN:ISBN:978-952-03-2926-6.
Hours M, Fort E, Charbotel B, Chiron M. Jobs at risk
of work-related road crashes: An analysis of the casual-
ties from the Rhone Road Trauma Registry (France).
Saf Sci. 2011;49:1270-1276.

Moyce SC, Schenker M. Migrant Workers and Their
Occupational Health and Safety. Annu Rev Public Health.
2018;39:1,351-365. Doi: https://doi-org.pros2.lib.unimi
.it/10.1146/annurev-publhealth-040617-013714.
Fasano L, Natale P. T riders milanesi, ovvero gli sfrut-
tati del postcapitalismo. Lavoro diritti Europa, Rivista
nuova di diritto del Lavoro. 2019. Available at: https://
www.lavorodirittieuropa.it/dottrina/lavori-atipici/263-i
-riders-milanesi-ovvero-gli-sfruttati-del-post
-capitalismo. Last Accessed: July 2024.

Entebilaterale nazionale Terziario. Lasalute e lasicurezza
sul lavoro nella new economy. 2020, Roma. Available
at: chrome-extension://efaidnbmnnnibpcajpeglclefind
mbkaj/https://www.cebinter.it/ebinter-site/wp-content
/uploads/2020/05/Ebinterricerca2020neweconomy.pdf.
Last Accessed: July 2024.

European Agency for Safety and Health at Work, 2010,
Delivery and Despatch Riders” safety and health: A
European review of good practice guidelines. Luxem-
bourg: Publication Office of the European Union. Doi:
10.2802/31332

Lynn MR. Determination and quantification of Con-
tent Validity. Nurs Res. 1985;35(6):382-385. Doi:
https://doi.org/10.1097/00006199-198611000-00017
Polit DF, Beck CT. The content validity index: are you
sure you know what’s being reported? Critique and rec-
ommendations. Res Nurs Health. 2006;29(5):489-97.
Doi: 10.1002/nur.20147

RStudio Team. RStudio: Integrated Development for R.
RStudio, PBC, Boston, MA. 2020. URL: http://www

.rstudio.com/.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Van Buuren S, Groothuis-Oudshoorn K. Mice: Multi-
variate Imputation by Chained Equations in R. J Staz
Softw. 2011;45(3):1-67. Doi: 10.18637/jss.v045.103.
Istituto Nazionale di Statistica (ISTAT). Cittadini
non comunitari in italia | anni 2022-2023. Statis-
tiche Report, 17 Ottobre 2023. Available online at
https://www.istat.it/it/archivio/289255. Last Access:
July 2024.

Laursen CS, Nielsen ML, D.yreborg J. Young workers
on digital labor platforms: Uncovering the double au-
tonomy paradox. Nordic J Work Life Stud. 2021;11(4).
Doi: https://doi.org/10.18291/njwls. 127867

Jarrahi MH, Sutherland W, Nelson SB, Sawyer S. Plat-
formic management, boundary resources for gig work,
and worker autonomy. CSCW, 2020;29(1-2):153-189.
Doi: https://doi.org/10.1007/s10606-019-09368-7
Chen CF. Investigating the Effects of Job Stress
on the Distraction and Risky Driving Behaviors of
Food Delivery Motorcycle Riders. Saf” Health Work.
2023;Vol.14,2:207-214. Doi: https://doi.org/10.1016
/j.shaw.2023.03.004

ChenTX, Tian DZ, Deng PH, Zhou E, Huang JJ. Study
on Instant Delivery Service Riders’ Safety and Health by
the Effects of Labour Intensity in China: A Mediation
Analysis. Front Public Health. 2022;10:907474. Doi:
10.3389/fpubh.2022.907474

Jing Z, Yuru L, Yue Z. More reliance, more injuries:
Income dependence, workload and work injury of online
food-delivery platform riders. Saf'Sci. 2023;167:106264.
Doi: https://doi.org/10.1016/j.ssci.2023.106264
Azaroff LS, Lax MB, Wegman DH. Wounding the
messenger: the new economy makes occupational
health indicator to good to be true, Int J Health Serv.
2004;34(2):271-303. Doi: https://doi.org/10.2190/4H2X
-XD53-GK0J-91N

Kyung M, Lee SJ, Dancu C, et al. Underreporting of
workers” injuries or illnesses and contributing factors:
a systematic review. BMC Public Health. 2023:23:558.
Doi: https://doi.org/10.1186/s12889-023-15487-0.
Johnson M, Newstead S, Oxley J, Charlton J. Cyclists
and open vehicle doors: Crash characteristics and risk
factors. Saf Sci. 2013;59:135-140. Doi: https://doi.org
/10.1016/j.5s¢i.2013.04.010

Bonifacio F. Cycling as a food-delivery rider. Or the
difficult negotiation among speed, safety and accuracy.
Media, Society and Cycling Cultures. 2022;5(1). Doi:
https://doi.org/10.6093/2611-6693/9627

Salmon PM, K¢ B, Irwin BG, Brennan CJ, Read GJB.
What Influences Gig Economy Delivery Rider Behav-
ior and Safety? A Systems Analysis. Saf Sci. 2023;166.
Doi: 10.1016/j.5s¢1.2023.106263

Wood, Alex J. Algorithmic management consequences
for work organisation and working conditions. JRC
Working Papers Series on Labour, Education and
Technology No. 2021/07.



OccupPATIONAL SAFETY AND HEALTH OF Foop DeLIVERY RIDERS 15

44. Vignola EF, Baron S, Abreu Plasencia E, Hussein M,

45.

Cohen N. Workers’ Health under Algorithmic
Management: Emerging Findings and Urgent Research
Questions. Int | Environ Res Public Health. 2023 Jan
10;20(2):1239. Doi: 10.3390/ijerph20021239

European Parliament. E.U. Road Safety Policy Frame-
work 2021-2030 - Recommendations on next steps
towards ‘Vision Zero. European Parliament reso-

lution of October 6 2021 on the E.U. Road Safety

46.

Policy Framework 2021-2030. Available at https://www
.europarl.europa.cu/doceo/document/TA-9-2021
-0407_EN.html. Last access: July 2024.

United Nations (U.N.). Transforming Our World: The
2030 Agenda for Sustainable Development. Resolu-
tion Adopted by the General Assembly on September
25 2015, 42809, 1-13. https://doi.org/10.1007/s13398
-014-0173-7.2.



