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and its influencing factors among
food delivery riders

Jian Dong?, Guoyong Zhang? and Lizhi Wu'*

1School of Grammar and Law, Shandong University of Science and Technology, Qingdao, China,
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Background: With the rapid development of global digital economy, burnout
among food delivery riders has become an important public health issue.
Although burnout has been widely studied, research on burnout among
food delivery riders, particularly the impact of algorithmic management on
riders’ burnout remains limited. This study adopts a novel perspective on the
intersection of algorithmic management and burnout, offering an in-depth
examination of the burnout levels of food delivery riders under the strict control
of algorithmic management and identifying its influencing factors.

Methods: A survey of 953 food delivery riders was conducted using the Maslach
Burnout Inventory-General Survey (MBI-GS). SPSS was used to conduct
independent sample t-tests, one-way ANOVA, Pearson correlation, and multiple
linear regression to investigate burnout status and identify factors affecting
riders’ burnout.

Results: The findings indicate that food delivery riders are experiencing
moderate level of burnout, with Emotional Exhaustion, Depersonalization, and
Reduced Personal Accomplishment as the primary dimensions. In the context of
algorithmic management, key factors affecting riders’ burnout include gender,
age, working years, ranking system, Punishment system, work rules, Work
monitoring mechanism, workflow design, customer feedback, and restaurant
preparation time.

Conclusion: Under algorithmic management, burnout is prevalent among
China’s food delivery riders and influenced by multiple factors. Individualized
support, humane organizational systems, satisfied work mechanism, and
supportive social environment can help lessen algorithmic management's
negative effects on food delivery riders and reduce their burnout. This study
provides theoretical recommendations to protect occupational health of
gig workers in platform economy, and offers valuable guidance for practical
application.
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1 Introduction

Driven by the rapid advancement of digital economy, the food
delivery industry has undergone remarkable growth. In 2022, the
global food delivery market was valued at approximately $1,100 billion,
and it is projected to reach $1,510 billion by 2027 (1). As the central
workforce in food delivery industry, food delivery riders have also
experienced significant expansion. In China, as of 2024, 545 million
people have used food delivery services, over 13 million riders are
registered—a number that continues to increase. As a new occupation,
food delivery riders have created significant economic value for the
city, provided great convenience for citizens’ lives, and infused new
vitality into city development, they are often praised as the ‘ferrymen
of the city’ (2). However, such an important group has been under
strict the control of algorithmic management (3, 4), the labor control
imposed by algorithmic management exposes riders to varying levels
of burnout, which not only harms their occupational health, but also
leads to social problems that threaten social harmony and
stability (1, 5). Currently, the burnout-related issues among food
delivery riders have attracted global attention from scholars and
practitioners, marking it as a critical public health issue, therefore, it
is urgent and essential to research on the issues of burnout among
food delivery riders. However, there is limited research on food
delivery riders’ burnout, particularly the research on the impact of
algorithmic management on riders’ burnout is even more scarce,
which provides research space for our paper. To address the limitations
of current studies, our paper adopts a novel perspective that integrates
algorithmic management and riders’ burnout, and offers an in-depth
examination of burnout levels of riders under algorithmic
management, which is assessed using a burnout measurement
questionnaire tailored to food delivery riders. On this basis, our paper
employs a four-dimensional analytical framework—‘individual-
organizational -occupational -social’ factors-to further identify the
key factors contributing to riders’ burnout, and explore how these
factors affect riders’ burnout. The findings are not only helpful to
expand research field of occupational burnout, but also provide new
insights for alleviating riders’ burnout, reducing the adverse effects of
algorithm management, and ultimately improving the efficiency and
quality of food delivery services.

1.1 Food delivery riders’ burnout

Burnout is a state of physical and emotional exhaustion caused by
excessive demands on an individual’s energy, resilience, or resources
at work (6). Through extensive research, Maslach (7) identified three
core dimensions of burnout: emotional exhaustion, depersonalization,
and reduced personal accomplishment. Emotional exhaustion is
manifested in people feeling exhausted in energy or emotional
resources and lacking motivation to work. Depersonalization refers to
people adopting negative attitudes and behaviors toward those served
at work. Reduced personal accomplishment is manifested in people’s
decreased sense of competence and satisfaction at work, leading to
negative self-assessment in one’s role (8). Prolonged burnout will not
only damage people’s physical and mental health, causing symptoms
such as headaches, depression, and anxiety, but also undermine
people’s occupational health, manifested as decreased job satisfaction,
frequent absenteeism, and increased turnover intention (9), ultimately
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reducing work efficiency and quality. As a new occupation, food
delivery riders experience strict labor controls and high-intensity
work arrangements from delivery platform (10), along with intense
competition among peers (11), and limited societal respect and
support (12). This puts riders in a prolonged state of tension, causing
them to suffer tremendous physical and mental pressure at work (13,
14), ultimately leading to burnout. Once burnout occurs, food delivery
riders may make mistakes at work, increasing the risk of traffic
accidents (15), additionally, they may display aggressive behaviors,
contributing to road violence and other social problems (16). Given
these risks, conducting empirical research on burnout among food
delivery riders is urgent and essential.

1.2 Algorithm management in food delivery
platform

As the core mechanism of food delivery platform, algorithm
management functions as a process of using algorithm technology to
make management decisions (17), and execute management tasks
(18). Algorithmic management emphasizes utilizing the powerful data
processing capabilities of algorithms to intelligently allocate tasks and
arrange workflows. It employs rational algorithmic logic to
dynamically track, monitor, direct, and evaluate the work activities of
food delivery riders throughout the entire process (19). Moreover, it
continuously improves and optimizes the work process based on the
collected data (20). Algorithmic management has fundamentally
transformed work processes, management models, organizational
structures, and operational rules of food delivery platform. It enables
precise matching of labor supply and demand, improving platform
management efficiency and service quality. Thus, algorithmic
management is often regarded as ‘the most rational observer and
manager’ (21, 22). However, as the research deepens, recent studies
indicate that algorithmic management also creates a high-intensity,
high-pressure work environment for food delivery riders (23, 24). To
maximize profits, platform uses algorithmic management to
standardize rules and workflows, cut labor costs, and impose strict
controls over the work process (25). This may undermine riders’ labor
rights, rest time, health, and autonomy (26), and threaten their dignity
and privacy (27). As a result, food delivery riders become
‘algorithmically managed workers’ or ‘computed laborers’ (26). These
conditions may provoke resistance among riders, leading to a series of
social risks and ethical concerns.

1.3 Algorithm management and food
delivery riders’ burnout

Burnout is a prominent adverse effect of algorithmic management
on food delivery riders. Specifically, algorithmic management uses
automated, data-driven approaches (28) to establish delivery rules and
procedures, and enforce standardized and regulated control over
riders’ work behavior (29). This damages riders’ autonomy, initiative,
and sense of accomplishment (30), and triggers riders negative
emotions like frustration, anxiety, and stress (31). Additionally,
algorithmic management uses electronic monitoring systems to track
riders’ activities throughout their work (32), such intensive
‘algorithmic surveillance’ makes riders feel oppressed at work and
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results in the phenomenon of ‘anxious freedom, where riders feel
trapped at work despite their perceived job flexibility (32, 33).
Moreover, platforms frequently compress riders’ delivery time through
algorithmic optimization, and force riders to rush to meet stringent
deadlines, this persistent pressure reduces riders’ job satisfaction (29,
34, 35). Consequently, burnout caused by algorithm management
makes riders feel dissatisfied, worried, anxious, and even fearful about
the platform and its management practices (36, 37). In turn, riders
may respond with counterproductive behaviors such as absenteeism,
tardiness, or resignation to protest (21, 22, 25). Furthermore,
algorithm management has a negative impact on the relationship
between food delivery riders, customers and merchants, often leads to
tensions, even physical and verbal conflicts between them (14).

1.4 Current study

Research has shown that the labor control imposed by algorithmic
management often leads to varying levels of burnout among food
delivery riders, resulting in a series of social problems, which has been
observed in different countries. Therefore, it is crucial and urgent to
study riders’ burnout within the context of algorithmic management.
However, current studies have not sufficiently explored the impact of
algorithmic management on riders’ burnout, lacking a comprehensive
and systematic analytical framework. As a result, several critical
questions remain unanswered: What role does algorithmic
management play in causing burnout among riders? How severe is the
burnout experienced by riders? What are the key factors contributing
to riders’ burnout? How to alleviate riders’ burnout by optimizing
algorithmic management practices? These unanswered questions offer
research opportunities for our research.

To bridge the current research gaps, we integrate algorithmic
management into the discourse on food delivery riders’ burnout, and
utilize a tailored burnout questionnaire for riders to assess their
burnout levels under algorithmic management. Moreover, we develop
a comprehensive analytical framework that examines the influencing
factors across four dimensions: individual, organizational,
occupational, and social factors. Within the context of algorithmic
management, we specifically hypothesize: (a) Individual factors, such
as gender, marital status, age, working years, education, job type, and
income, will influence riders’ burnout; (b) Organizational factors, such
as ranking systems, punishment system, appeal system, work rules,
insurance system, and performance evaluation system, will influence
riders’ burnout; (¢) Occupational factors, such as order dispatch
mechanism, delivery route planning, delivery time calculation, work
monitoring mechanism, workflow design, task assignment, will
influence riders burnout; (d) Social factors, such as customer
requirements, customer feedback, and merchant delivery speed, will
influence riders burnout. Based on this framework, we use correlation
and regression analyses to identify the key factors influencing riders’
burnout and explore how these factors cause riders’ burnout within
the context of algorithmic management. This is helpful to deepen
understanding of how algorithmic management may serve as a
catalyst for riders’ burnout.

Through the study on burnout and its influencing factors among
food delivery riders within the context of algorithmic management,
this paper aims to deeply understand riders’ burnout status, identify

potential drivers of burnout, and offer strategies to reduce the negative
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impacts of algorithmic management. Ultimately, our goal is to help
riders adapt to their work and life with a more positive mindset.
Additionally, we seek to increase awareness of riders’ real life in
algorithmic era, call on people to recognize the difficulties faced by
this group, advocate for the refinement of public health policies, and
enhance social support for their occupational health.

2 Methods
2.1 Participants and procedure

This study focused on two main objectives: (1) to assess the level
of burnout among food delivery riders under algorithmic
management, and (2) to identify and analyze the key factors
influencing burnout. To achieve these objectives, we designed a
comprehensive questionnaire tailored to assess burnout among food
delivery riders and its influencing factors. The questionnaire was
designed for riders from various regions across China, without
geographical restrictions to ensure sample representativeness. Data
collection employed three methods: (1) collaborating with platform
managers for random sampling with their approval; (2) contacting
restaurant managers, and requesting them to invite riders to complete
the questionnaire after picking up foods in-store; (3) working with a
professional survey company to facilitate data collection through their
specialized services. The entire data collection process spanned
3 months, with a total of 1,100 questionnaires distributed both online
and offline. A total of 956 responses were received, giving a response
rate of 87%. After excluding incomplete questionnaires, 953 valid
questionnaires were retained, with an effective response rate of 99%.
These 953 valid questionnaires constituted the final sample for
analysis. To ensure the quality of survey, we conducted a small-scale
preliminary survey to refine and optimize the questionnaire items.
During the data collection phase, rigorous quality control measures,
such as logical verification and manual inspection, were implemented.
To ensure participants’ privacy, all food delivery riders participated
anonymously and voluntarily, and they were fully informed of the
purpose and procedures of the survey. Personal identifiers were
removed from all questionnaires, and the study complied with the
ethical standards of the Scientific Research Committee of Shandong
University of Science and Technology.

2.2 Measures

2.2.1 Measurement of demographic
characteristics

This study examined seven demographic variables: gender, marital
status, age, working years, education, job type, and monthly income.
Gender reflects personality traits that could impact riders’ work
philosophy and decision-making. Marital status indicates the riders’
living situation that may influence their sense of responsibility and job
stability. Age offers insight into riders’ views on work and life. Working
years indicates the riders’ work experience and proficiency. Education
reflects the riders’ knowledge and values at work. Job type may affect
the riders’ career development prospects. While income serves as an
indicator of riders’ work performance. Given the close relationship
between these variables and riders individual characteristics,
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we considered demographic characteristics as individual factors
influencing burnout. And through questionnaire surveys and data
analysis, we seeks to reveal how individual factors affect riders’
burnout.

2.2.2 Burnout scale

Based on Maslach Burnout Inventory-General Survey (MBI-GS)
and the specific characteristics of food delivery riders, we developed
the Food Delivery Rider Burnout Questionnaire. The questionnaire
comprises 15 items across three dimensions: Emotional Exhaustion
(items 1-5): This dimension assesses the riders’ physical and mental
exhaustion; Depersonalization (items 6-9): This dimension assesses
riders’ detached attitudes toward customers, colleagues, and
merchants; Reduced Personal Accomplishment (items 10-15): This
dimension assesses riders’ sense of work achievement and job
satisfaction. The questionnaire uses a 5-point Likert scale, ranging
from 1 (never) to 5 (always), where higher scores indicate higher levels
of burnout.

2.2.3 Burnout influencing factors

In the context of Chinese cultural characteristics, Zeng (38)
argued that burnout results from a complex interaction
among‘individual-occupational-organizational’ factors. Meanwhile,
Minling and Xiaoxiao (9) emphasized the combined impact
of ‘individual-social'factors as key drivers of burnout. Drawing on
relevant studies from different countries concerning the impact of
algorithmic management on food delivery riders, this study expands
the two models by incorporating the unique features of algorithmic
management and the specific job characteristics of food delivery
riders. We propose that burnout among food delivery riders is
influenced by the interaction of four dimensions: ‘individual-
organizational-occupational-social’ factors. Based on this expanded
model, we developed a questionnaire to examine the factors
influencing burnout among food delivery riders (see Appendix 1
for details).

Individual factors include seven demographic variables outlined
in Section 2.2.1, and are addressed in Questions 1-7 of
the questionnaire.

In terms of organizational factors, we focus on identifying
elements within algorithm-driven organizational management that
may contribute to riders’ burnout. Previous studies have highlighted
several critical issues: the excessive difficulty of promotion within
ranking system would weaken riders’ work motivation (14, 16); overly
strict punishment system would make riders feel depressed and
dissatisfied (39, 40);an inadequate appeal system would make riders
feel helplessness (41, 42); strict enforcement of work rules would make
riders feel nervous and anxious (21, 22, 30); insufficient insurance
coverage would increase risk cost of riders’ injuries (43, 44); and
unreasonable performance evaluation system would provoke
skepticism among riders (28, 45). Accordingly, organizational factors
mainly include ranking system, punishment system, appeal
mechanism, work rules, insurance system, and performance
evaluation system, covered in Questions 16-21 of the questionnaire.

In terms of occupational factors, we focus on identifying work-
related elements shaped by algorithmic management that may lead to
riders’ burnout. Relevant studies have shown that: algorithm-driven
order dispatch mechanism places intense pressure on riders to
compete for orders (20, 46); discrepancies between algorithm-planned
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delivery routes and real-world scenarios create confusion and stress
among riders (47); algorithm- calculated delivery time compresses
riders’ delivery windows, forcing riders to race against time, and
increasing the risk of traffic accidents (29, 48); all-round work
monitoring mechanism harms riders’ work autonomy (21, 22, 49);
standardized, monotonous and repetitive workflows designed by
algorithms result in riders’ boredom and dissatisfaction (50, 51); the
excessive workload assigned by algorithms results in physical and
mental exhaustion among riders (52, 53). Accordingly, occupational
factors include order dispatch mechanism, delivery route planning,
delivery time calculation, work monitoring mechanism, workflow
design, workload assignment, covered in Questions 22-27 of
the questionnaire.

In terms of social factors, we focus on the impact of social actors,
including customers and merchants, on riders burnout under
algorithmic management. Relevant studies indicate that: in customer-
centric algorithmic management, customers may place excessive
demands beyond the riders’ capabilities or responsibilities, which
makes riders feel angry and powerless (42, 54); customers’ negative
feedback could result in platform-imposed penalties for riders, which
makes riders adopt an indifferent attitude toward customers (55, 56);
in time-centric algorithmic management, slow merchant preparation
speed could make riders to be punished for delivery delay, which
exacerbates conflicts between riders and merchants (46, 57).
Accordingly, social factors mainly include customer demands,
customer feedback, and merchant preparation speed, covered in
Questions 28-30 of the questionnaire.

2.3 Data analysis

This study adopts two methods: descriptive analysis and
inferential analysis, uses IBM SPSS Statistics 29.0 for data processing,
and sets significance levels at p < 0.05. Descriptive statistics are first
used to calculate the mean scores and standard deviations (SD) of the
overall burnout scale and its subscales to evaluate the current burnout
level among food delivery riders within the context of algorithmic
management. Independent sample ¢-tests and one-way ANOVA are
then used to explore whether individual factors significantly influence
riders’ burnout. Pearson correlation analysis follows, examining the
bivariate relationships between overall burnout levels and
organizational, occupational, and social factors, and exploring the
correlation between these factors and riders’ burnout in an algorithm-
managed setting. Finally, multiple linear regression analysis is used,
taking overall burnout as the dependent variable, and organizational,
occupational, and social factors, along with their sub-dimensions, as
independent variables, to examine the effects of these factors on riders’
burnout.

5 Results

3.1 Demographic information for samples
Among the 953 food delivery riders surveyed, 782 (82.1%) were

male and 171 (17.9%) were female. Regarding marital status, 502

riders (52.7%) were married, 65 (6.8%) were divorced or widowed,
and 386 (40.5%) were single. The age distribution showed that 14
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riders (1.5%) were teenagers aged 18-20, 501 (52.6%) were young
adults aged 21-30, 391 (41%) were prime adults aged 31-40, 39
(4.1%) were middle-aged adults aged 41-50, and 8 (0.8%) were older
adults riders above 50, notably, the majority (93.6%) of riders were
between 20 and 40 years old, indicating a predominance of young
and middle-aged workers in this occupation. In terms of working
years, 91% of riders have been in this occupation for less than 8 years.
Most riders (720, or 75.6%) worked full-time, while 233 (24.4%) were
part-time. The educational data showed that 571 riders (59.9%) held
associate degree or below, reflecting a low educational attainment
among riders. Income analysis showed that the majority (90.9%) of
riders earned between 3,000 and 10,000 RMB per month, while a
smaller group (45 riders, or 4.7%) earned less than 3,000 RMB, and
42 riders (4.4%) earned over 10,000 RMB. In conclusion, the study
find that food delivery riders are predominantly male, and primarily
young or prime adults. Most riders are engaged in full-time work,
with relatively low educational backgrounds, and a significant
proportion are married. Their job tenures tend to be short, and their
monthly income ranges from 3,000 to 10,000 RMB.

3.2 Prevalence of burnout among food
delivery riders

3.2.1 Current situation of burnout among food
delivery riders

Burnout among food delivery riders is measured using a five-point
Likert scale, where higher scores indicate more severe burnout.
Burnout levels are classified into three levels: low, moderate, and high,
based on one-third of the total score. Scores below 2 indicate low
burnout, scores between 2 to 4 indicate moderate burnout, and scores
above 4 indicate high burnout. Table 1 presents the burnout levels and
their distribution among riders. The results show that the overall
burnout score is 3.19 + 0.77, reflecting a moderate level of burnout.
Across specific dimensions, the scores are as follows: emotional
exhaustion (3.20 + 0.99), depersonalization (3.19 + 0.99), and reduced
personal accomplishment (3.18 + 0.96), all reflecting moderate levels
of burnout. These findings suggest that food delivery riders generally
experience moderate burnout. Further analysis shows that 73.9% of
riders (704 individuals) experience moderate burnout, 21.9% (209
individuals) experience high burnout, and only 4.2% (40 individuals)
experience low burnout. Among the three dimensions of burnout,
reduced personal accomplishment has the largest number of riders
with moderate burnout (634 individuals), followed by depersonalization
(610 individuals) and emotional exhaustion (604 individuals).

TABLE 1 Number of burnout in various dimensions.

Dimensionality High burnout

Number
of people

Number
of people

Percentage

Moderate burnout

Percentage

10.3389/fpubh.2025.1531541

3.2.2 Relationship between food delivery riders’
individual characteristics and burnout situation
This study examines the impact of demographic differences on
burnout, providing valuable insights into how individual factors
contribute to burnout among food delivery riders. We use independent
sample t-tests and one-way analysis of variance, obtaining the following
key findings (Table 2): (1) Gender has a significant impact on riders’
burnout. Significant differences are found in overall burnout
(p <0.001), emotional exhaustion (p =0.005 < 0.05), and reduced
personal accomplishment (p < 0.001), and female riders (3.37 + 0.63)
experience higher burnout levels than male riders (3.15 + 0.76).
(2) Marital status does not significantly influence riders’ burnout.
No significant differences are observed in overall burnout
(p=0.13>0.05), emotional exhaustion (p=0.07>0.05),
depersonalization  (p =0.11 > 0.05), reduced
accomplishment (p = 0.47 > 0.05). (3) Age has a significant impact on
riders’ burnout, particularly in overall burnout (p = 0.01 < 0.05) and
emotional exhaustion (p = 0.003 < 0.05). Young riders (3.27 + 0.78),
prime-age riders (3.11 +0.77) and old riders (3.46 + 0.67) exhibit
higher levels of burnout. (4) Working years has a significant impact on

or personal

riders’ burnout, with significant differences observed in overall
burnout (p = 0.02 < 0.05) and emotional exhaustion (p = 0.01 < 0.05),
the longer the working years, the lower the burnout level. (5) Education
does not significantly influence riders’ burnout. No significant
differences are observed in overall burnout (p = 0.68 > 0.05), emotional
exhaustion (p = 0.33 > 0.05), and depersonalization (p = 0.17 > 0.05).
However, higher-educated riders’ burnout (3.63 + 0.67; 3.22 + 0.95) are
more severe than that of lower-educated riders (3.14 + 0.96) in reduced
personal accomplishment. (6) Job type has no significant influence on
riders’ burnout. No significant differences are found in overall burnout
(p =0.8>0.05), emotional exhaustion (p = 0.35 > 0.05), and reduced
personal accomplishment (p =0.47>0.05). (7) Income has no
significant influence on riders’ burnout. There are no significant
differences in overall burnout (p = 0.13 > 0.05), emotional exhaustion
(p=0.49 > 0.05), depersonalization (p=0.06>0.05) and reduced
personal accomplishment (p = 0.5 > 0.05).

3.3 Factors influencing burnout among
food delivery riders

3.3.1 Correlation analysis
On the basis of exploring the relationship between riders’
individual factors and burnout, the Pearson correlation analysis is

further used to explore bivariate relationships between

Std.
deviation

Mean
burnout

Low burnout

Number
of people

Percentage

Emotional exhaustion 176 18.5% 604 63.3% 173 18.4% 32 0.99
Depersonalization 167 17.5% 610 64% 176 18.5% 3.19 0.99
Reduced Personal 154 16.1% 634 66.5% 165 17.4% 3.18 0.96
Accomplishment
Overall burnout 209 21.9% 704 73.9% 40 4.2% 3.19 0.77

Data source: Self-made by the author.
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TABLE 2 Relationship between riders’ individual characteristics and burnout situation.

Individual Emotional exhaustion Cynicism Professional efficacy Overall burnout

Charactenistics Mean Std. p-value Mean Std. Mean Std. p-value Mean Std. p-value
burnout deviation burnout deviation burnout deviation burnout  deviation

Gender

Male 3.16 0.98 0.005 3.17 0.99 0.11 3.12 0.95 <0.001 3.15 0.76 <0.001

Female 3.40 1.02 331 0.99 3.40 0.96 3.37 0.63

Marital Status

Married 3.19 0.98 0.07 3.15 1.01 0.11 3.14 0.94 0.47 3.16 0.75 0.13

Divorced/Widowed 2.95 L11 3.06 1.01 32 0.89 3.08 0.79

Single 3.26 0.98 3.27 0.98 3.22 0.98 3.25 0.78

Age

18-20 3.17 0.71 0.003 2.89 0.97 0.11 2.04 0.92 0.07 3.04 0.68 0.01

21-30 3.28 0.99 3.26 0.99 2.43 0.82 3.27 0.78

31-40 3.09 1 3.14 0.98 2.28 0.8 3.11 0.77

41-50 3 0.83 2.92 L12 22 0.87 2.99 0.6

>50 3.83 0.53 3.34 0.91 1.77 0.85 3.46 0.67

Working years

<3 years 3.32 0.97 0.01 3.25 0.99 0.54 3.27 0.94 0.1 3.28 0.77 0.02

3-8 years 3.15 1 3.18 0.98 3.14 0.97 3.15 0.78

9-13 years 3 0.94 3.1 1.09 3.04 0.91 3.04 073

>13 years 2.76 1.24 295 1.5 2.8 1.2 2.83 1.03

Education

Graduate 2.8 0.97 0.33 2.67 1.1 0.17 3.63 0.67 0.04 3.1 0.62 0.68

Undergraduate 3.22 0.97 32 0.98 3.22 0.95 3.21 0.76

Associate Degree or Below 3.2 1 3.19 1 3.14 0.96 3.17 0.78

Job type

Full-time 3.22 0.97 0.35 3.21 0.99 0.04 3.16 0.97 047 3.19 0.77 0.8

Part-time 3.15 1.07 3.16 0.99 3.22 0.91 3.17 0.79

Income

<3,000 33 1.08 0.49 3.39 1.02 0.06 331 0.83 05 3.33 0.82 0.13

3,001-5,000 3.28 1.02 3.31 0.95 3.24 0.91 3.27 0.76

5,001-7,000 3.17 0.99 3.15 1 3.17 0.98 3.16 0.78

7,001-10,000 3.15 0.96 3.17 1.01 3.13 0.98 3.15 0.77

>10,000 32 0.81 291 1 3.06 0.91 3.04 0.6

Data source: Results were compiled from the raw data.
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‘organizational-occupational-social’ factors and riders’ burnout. The
total burnout score, serving as a single composite measure, is used
to examine its relationship with 15 influencing factors across
organizational, occupational, and social dimensions. The detailed
correlation coeflicients are as follows (Table 3). For organizational
factors, the total burnout score shows significant positive correlations
with various organizational systems: ranking system (r = 0.521*%,
p <0.001), punishment system (r=0.533**, p <0.001), appeal
system (r = 0.503*%, p < 0.001), work rules (r = 0.571**, p < 0.001),
insurance system (r=0.512** p<0.001), and performance
evaluation system (r = 0.534**, p < 0 0.001). These findings suggest
that stricter organizational systems are closely linked to elevated
burnout levels among riders. Regarding occupational factors,
positive correlations are observed between the total burnout score
and: order dispatch mechanism (r = 0.345**, p < 0.001), delivery
route planning (r = 0.522*%, p < 0 0.001), delivery time calculation
(r=0.531**, p < 0 0.001), work monitoring mechanism (r = 0.546**,
p <0 0.001), workflow design (r=0.534**, p<0 0.001), and
workload assignment (r = 0.529**, p < 0.001). This indicates that
algorithm operational challenges significantly contribute to riders’
burnout. In terms of social factors, positive correlations are found
between the total burnout score and key social factors, such as
customer demands (r=0.378**, p <0.001), customer feedback
(r=0.596*%, p < 0.001), and merchant delivery speed (r = 0.589**,
P <0.001). Notably, customer feedback shows the strongest positive
correlation, highlighting the substantial impact of customer
pressures on riders’ burnout. Overall, the analysis demonstrates that
all 15 factors across the organizational, occupational, and social
dimensions are positively associated with riders’ burnout. The
strongest correlation was observed with customer feedback,
indicating its dominant influence on burnout, while the performance
evaluation system shows the weakest correlation, suggesting a
relatively minor impact.

TABLE 3 Correlation analysis of burnout and its factors.

Factors affecting Correlation  Sig. (bilaterally)

burnout coefficient

Ranking system 0.521%% p<0.001
Punishment system 0.533%% p<0.001
Appeal system 0.503%* p<0.001
Work rules 0.571%% p<0.001
Insurance system 0.512%* p<0.001
Performance evaluation system 0.324%% p<0.001
Order dispatch mechanism 0.345%* p<0.001
Delivery route planning 0.522%% p<0.001
Delivery time calculation 0.531%* p<0.001
Work monitoring mechanism 0.546%* p<0.001
Workflow design 0.534°% P <0.001
Workload assignment 0.529%* p<0.001
Customer demands 0.378%* p<0.001
Customer feedback 0.596° P <0.001
Merchant preparation speed 0.589%* p<0.001

Data source: Self-made by the author.
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3.3.2 Multiple linear regression analysis

To further explore the impact of organizational, occupational, and
social factors on riders’ burnout under algorithmic management,
we develop a regression model using the total burnout score as
dependent variable and the aforementioned factors as independent
variables. The results of multiple linear regression analysis are
summarized in Table 4. The adjusted R-squared value of model is
0.593, indicating that 59.3% of the variation in riders’ burnout could
be explained by the model’s independent variables. The adjusted
R-squared value exceeds 50%, indicating strong explanatory power.
Additionally, the Durbin-Watson statistic is 1.923, which is close to
the ideal value of 2, indicating no significant autocorrelation and
satisfying the model’s independence assumption. The model’s overall
p-value is <0.001, indicating that at least one of the independent
variables significantly influences on the dependent variable (burnout).
A further analyzing of the coefficients table shows that the p-values for
organizational, occupational, and social factors are all <0.001,
confirming their significant influence on riders’ burnout. Specifically,
the regression coefficients for organizational, occupational, and social
factors are 0.350, 0.292, and 0.338, respectively. All coefficients are
positive, indicating that organizational, occupational, and social
factors have significant positive impacts on riders’ burnout.

To further analyze the influence of specific factors within each
independent variable on riders’ burnout, we conducted multiple linear
regression analyses for individual indicators. The results are as follows
(Table 5): For organizational factors, the ranking system (f = 0.072,
p =0.021<0.05), punishment system (/3 = 0.086, p = 0.007<0.05), and
work rules (f=0.133, p<0.001), are significantly associated with
riders’ burnout. This indicates that greater difficulty in ranking,
stricter penalties, and more rigid work rules are associated with higher
levels of burnout among riders. Regarding occupational factors, work
monitoring mechanism (f# = 0.135, p < 0.001) and workflow design
(f=0.092, p = 0.003 < 0.05), show significant associations with riders’
burnout. This indicates that extensive monitoring and repetitive
workflows contribute more readily to riders’ burnout. In terms of
social factors, customer feedback (f = 0.208, p < 0.001) and merchant
preparation speed (f = 0.180, p < 0.001) are significantly associated
with riders’ burnout. This indicates that higher frequency of negative
customer reviews and merchant’s slow preparation are linked to
higher burnout levels among riders.

4 Discussion

Our study offers a comprehensive analysis of burnout levels of
food delivery riders in China, identifying various influencing factors
of burnout under algorithm management. The findings indicate that
73.9% of riders experienced moderate burnout, with notable
differences across three dimensions: emotional exhaustion,
depersonalization, reduced personal accomplishment. Through
independent sample T-tests, one-way ANOVA, and multiple
regression analyses, key factors influencing riders’ burnout are
identified, including gender, age, working years, ranking system,
punishment system, work rules, work monitoring mechanism,
workflow design, customer feedback, and merchant preparation
speed. These influencing factors can be categorized into four
dimensions: individual factor, organizational factor, occupational

factor, and social factor. Our study enriches the current studies on
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TABLE 4 Multiple linear regression analysis of burnout among riders.

Non-standardized Standard | t-value Sig. Rsquare AdjustedR Durbin-
coefficient coefficient square Watson
Standard error Beta
(Constant) 0.706 0.069 10.282 <0.001
Organizational factor 0.269 0.018 0.350 14.757 <0.001 ‘ ‘ ‘ 463.023
0.594 0.593 1.923
Occupational factor 0.236 0.020 0.292 12.082 <0.001 ‘ ‘ ‘ p<0.001
Social factor 0.276 0.020 0.338 14.059 <0.001 ‘ ‘ ‘
a. Dependent variable: Total score of burnout

Data source: Self-made by the author.

TABLE 5 Multiple linear regression analysis of factors influencing burnout.

Factors affecting Unstandardized Standardized

Collinearity statistics

burnout coefficients coefficients

B Std. error Beta Tolerance VIF
Ranking system 0.049 0.021 0.072 2.306 0.021 0.415 2.412
Punishment system 0.059 0.022 0.086 2.691 0.007 0.394 2.541
Appeal system 0.029 0.022 0.041 1.347 0.178 0.424 2.357
Work rules 0.094 0.022 0.133 4.234 <0.001 0.406 2.460
Insurance system 0.007 0.022 0.010 0.304 0.761 0.383 2.610
Performance evaluation mechanism —0.003 0.015 —0.005 -0.173 0.863 0.534 1.871
Order dispatch mechanism 0.013 0.014 0.024 0.923 0.356 0.606 1.650
Delivery process planning 0.037 0.021 0.053 1.755 0.080 0.434 2.304
Delivery time calculation 0.019 0.021 0.029 0.910 0.363 0.400 2.500
Work monitoring mechanism 0.095 0.022 0.135 4.409 <0.001 0.426 2.349
Workflow design 0.063 0.021 0.092 3.027 0.003 0.434 2.304
Workload assignment 0.030 0.021 0.044 1.401 0.162 0.403 2.484
Customer requirements 0.019 0.014 0.035 1415 0.157 0.662 1.510
Customer feedback 0.143 0.020 0.208 7.202 <0.001 0.481 2.077
Merchant preparation speed 0.126 0.020 0.180 6.423 <0.001 0.508 1.969
a. Dependent Variable: Total score of burnout

Data source: Self-made by the author.

burnout among food delivery riders, and provides valuable insights
for refining algorithm management strategies on food delivery
platform and alleviating occupational burnout among riders.
Analysis of individual factors shows that, firstly, gender is a key
factor in food delivery riders’ burnout, which is consistent with
previous studies (58, 59). Previous studies suggest that food delivery
work is characterized by intense workloads, strict control, and
demanding physical tasks, and traditionally perceived as “masculine,”
and the structural constraints of algorithmic management further
marginalizes female riders, exacerbating their burnout (60). Our study
further confirms that female riders experience higher levels of burnout
than their male counterparts. The possible reason is that women often
shoulder heavier household responsibilities, increasing their physical
and emotional exhaustion under the dual pressure of work and family.
Moreover, physiological differences make women more susceptible to
fatigue in food delivery work, while gender-specific safety concerns
further exacerbate their anxiety. Secondly, age is another key factor
influencing food delivery riders’ burnout, which is consistent with
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previous studies (61). Previous studies suggest that older riders tend
to experience higher levels of fatigue (36). In contrast, our study
indicates that young, prime-age, and old riders are more likely to
experience burnout, compared to teenagers and middle-aged riders.
The possible reason is that young riders, being new to the workforce,
often struggle to adapt to the fast-paced demands of algorithmic
management, leading to feelings of passivity and restriction and lack
senses of achievement. Prime-age riders face heavy family obligations
and financial pressures, such as child-rearing, aged care, and mortgage
payments, the employment instability and income fluctuations caused
by algorithm management can easily leave them physically and
mentally exhausted (23). Old adult riders, facing declining health and
reduced adaptability to new technologies, experience increased strain
from high-intensity tasks and the pressure to master algorithmic tools,
which contributes to their burnout. Thirdly, working years is a key
factor influencing food delivery riders’ burnout, which is consistent
with previous studies (62). Our study further confirms that riders with
longer service duration exhibit lower levels of burnout. The possible
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reason is that over time, riders gain experience and adapt better to
algorithmic management, allowing them to handle work challenges
more effectively, thereby reducing their burnout levels. These findings
suggest that support measures tailored to address the specific needs of
riders based on gender, age, and working years are required. Providing
gender-friendly supports, job stability initiatives, and career
development programs and job training programs could significantly
alleviate burnout and enhance the well-being of food delivery riders.

Analysis of organizational factors shows that, firstly, ranking
system is a key factor in food delivery riders’ burnout, which is
consistent with previous studies (11, 63). Previous studies suggest that
the algorithm-based ranking systems are highly demanding, often
placing riders in states of tension and anxiety during promotion or
retention process, ultimately leading to a decline in motivation (11).
Our study further confirms that as the difficulties of the ranking
systems increase, so does the level of riders’ burnout. The possible
reason is that the algorithmic ranking system is designed to make
promotion difficult and demotion easy, requiring riders to invest more
times and efforts to maintain or improve their rank and avoid
demotion, these heavy workloads can leave riders physically and
mentally exhausted, diminishing their motivation. Secondly,
punishment system is another key factor in food delivery riders’
burnout, which is consistent with previous studies (5, 31, 34, 35).
Previous studies suggest that algorithm-driven punishment systems
tend to be overly harsh, often causing anxiety, depression, and
insecurity among riders (40). Our study further confirms that harsher
punishments are correlated with higher levels of riders’ burnout. The
possible reason is that the punishment systems prioritize food delivery
efficiency and customer satisfaction at the expense of riders’ needs and
rights. As a result, riders may feel stressed and unfairly treated, leading
to resistance and negative coping behaviors. Thirdly, work rule is a key
factor influencing food delivery riders’ burnout, which is consistent
with previous studies (30). Previous studies suggest that strict
algorithm-based work rules often make riders overly cautious and
fearful of mistakes (12). Our study further confirms that stricter work
rules are associated with higher levels of riders’ burnout. The possible
reason is that rigid work rules constrain how riders carry out their
tasks, trapping riders within the algorithmic guidelines and restricting
their ability to manage their work rhythm and methods. As a result,
riders experience a strong sense of restriction and helplessness, with
reduced work autonomy. These findings suggest that it is of great value
to implement human-centered changes within ranking systems,
protect riders’ rights within punishment systems, and enhance riders’
autonomy and satisfaction within work rules.

Analysis of occupational factors shows that, firstly, work
monitoring mechanism is a key factor in food delivery riders’ burnout,
which is consistent with previous studies (21, 22, 64). Previous studies
suggest that algorithmic management uses comprehensive electronic
monitoring for labor control, which leads to a sense of emotional
exploitation among riders (65). Our study further confirms that the
comprehensive, real-time monitoring on riders work processes
significantly intensifies riders’ burnout. The possible reason is that
algorithmic management uses advanced technological tools for
pervasive monitoring of riders’ activities, effectively depriving them of
work autonomy. The threat of punishment linked to this pervasive
monitoring generates a sense of oppression, leaving riders in a
persistent state of anxiety and stress. Moreover, the continuous
monitoring, collection, and evaluation of personal data—such as riders’
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behaviors, attitudes, and trajectories—could lead to perceived privacy
violations, triggering dissatisfaction, anxiety, and helplessness among
riders. Secondly, workflow design is a key factor in food delivery riders’
burnout, which is consistent with previous studies (50, 51). Previous
studies suggest that algorithm-driven workflows are often simplistic,
repetitive and monotonous, lacking diversities and challenges, which
often results in boredom among riders (50, 51). Our study further
confirms that simplistic, repetitive and monotonous workflows are
more likely to lead to riders’ burnout. The possible reason is that
algorithmic management system breaks down workflows into
standardized, repetitive work steps to maximize food delivery efficiency,
however, such a design also renders the work mechanical and boring,
lacking freshness and challenge, which in turn reduces riders’ sense of
achievement and satisfaction at work. These findings suggest that
minimizing constant monitoring, increasing riders’ autonomy and
flexibility, and strengthening privacy protection measures, could help
alleviate riders’ burnout. Additionally, diversifying task assignments
and implementing job rotation mechanism within workflow design are
of great value, which could potentially reduce monotony and foster a
more stimulating and fulfilling work environment.

Analysis of social factors shows that, firstly, customer feedback is
a key factor in food delivery riders’ burnout, which is consistent with
previous studies (47). Previous studies suggest that riders often
experience stress due to customer reviews (39, 47). Our study further
confirms that customers’ negative feedback significantly increase riders’
burnout. The possible reason is that in customer-centered evaluation
system, algorithmic management prioritizes customer interests and
places unconditional trust in customers’ feedback. As a result, riders
frequently feel unfairly treated and deprived of professional respect,
leading them to develop a sense of resentment and indifference toward
customer. Moreover, algorithmic systems link customer feedback
directly to riders’ performance evaluations, where negative reviews and
complaints result in lower ratings, fewer orders, and reduced income.
This punitive model increases riders’ anxiety (34, 35), compelling them
to suppress their emotions and engage in excessive emotional labor
during interactions with customers to avoid negative feedback.
Secondly, merchant preparation speed is a key factor in food delivery
riders’ burnout, which is consistent with previous studies (46). Previous
studies suggest that delays in food preparation increases riders’ stress
and strain their relationships with merchants (57). Our study further
confirms that merchants’ slow food preparation speed significantly
exacerbates riders’ burnout. The possible reason is that rider’s delivery
time is precisely calculated by algorithms, slow food preparation speed
disrupt the planned delivery timeline and work rhythm. As a result,
riders are forced to complete deliveries within shorter time frames to
avoid penalties for lateness during subsequent delivery stages. This
increases riders’ time pressure and task difficulty, making riders feel
nervous and anxious, further exacerbating conflicts between riders and
merchants. These findings suggest that it is of great value to establishing
an effective appeal system for riders within the customer feedback
process, developing occupational health intervention programs, such
as regular mental health counseling, emotional management training,
as well as introducing a reminder mechanism for food preparation
times and a pre-notification mechanism for food preparation delays.

This study has several limitations. Firstly, although the paper
identifies various factors influencing riders’ burnout, it does not
explore how these factors interact as a system to influence riders’
burnout collectively. Future research should explore the relationships
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and interactions between these factors to clarify the underlying
systemic mechanisms of riders’ burnout. Secondly, the paper uses a
cross-sectional survey design, primarily relying on self-reports and
feedback within a specific social context, which may limit causal
inferences between the variables. Future research could consider
using quasi-experimental and longitudinal designs to track the long-
term impact of algorithmic management on riders’ burnout, offering
clearer insights into the causal relationship between burnout and
algorithms. Lastly, due to different regional cultures, systems, and
economic environments, food delivery riders’ burnout status may
be different in other parts of the world. Given that this paper’s sample
is limited to Chinese riders, the generalizability and applicability of
the findings to other regions may be constrained.

5 Conclusion

Food delivery riders play a crucial role in modern cities around
the world. However, under the stringent control of algorithmic
management, riders find their lives caught in a persistent struggle
between the dominance of algorithmic systems and their desire for
personal autonomy (66, 67). On one hand, riders are compelled to
comply with algorithmic labor controls to sustain their livelihoods
(11); on the other hand, they engage in continuous resistance against
algorithmic management to defend their labor rights (31). This dual
dichotomy, often described as a ‘life against the algorithm, frequently
results in both psychological stress and physical exhaustion, leading
to burnout among food delivery riders.

In this paper, we integrate algorithmic management into the
discourse on food delivery riders’ burnout, and identify the key
contributing factors by drawing on research findings from multiple
countries. Building on this foundation, we conduct a survey of food
delivery riders in China to examine the prevalence of burnout driven
by algorithmic management. The results indicate that riders
experience a moderate level of burnout. Based on the survey results,
we further explore the key factors influencing riders’ burnout from
four dimensions: individual, organizational, occupational, and social.
Our findings indicate that, due to differences in regional cultures,
institutional systems, and economic contexts, the prevalence and
determinants of riders’ burnout may differ across countries. In the
Chinese context, for instance, factors such as age, working years, and
merchant preparation speed are found to significantly impact on
riders’ burnout—factors that differ from the existing research from
other countries. These may be viewed as context-specific phenomena
unique to China. At the same time, through global comparison, our
study also reveals several common factors consistent with findings
from other countries. Specifically, gender (individual factors); ranking
systems, punishment systems, and work rules (organizational factors);
work monitoring mechanisms and workflow design (occupational
factors); and customer feedback (social factors) are all found to
significantly contribute to riders’ burnout. These findings highlight the
shared global challenges in protecting the labor rights and well-being
of food delivery workers, and underscore the urgent need for targeted
interventions in the evolving landscape of the digital economy.

Based on these findings, we propose a series of targeted
intervention measures. These measures include providing tailored
supports based on gender, age, and work experience, as well as
enhancing job security, ensuring job stability and offering career

Frontiers in Public Health

10.3389/fpubh.2025.1531541

guidance. Furthermore, adopting a more human-centric approach in
ranking systems, emphasizing the protection of riders rights within
punishment mechanisms and optimizing work rules to enhance riders’
autonomy and satisfaction could alleviate burnout. Additionally,
reducing excessive monitoring, strengthening privacy protections,
diversifying task assignments, implementing job rotation, establishing
appeal system, developing occupational health intervention programs
and introducing reminder or pre-notification mechanism for food
preparation times are also recommended measures.

These findings not only address the gap of current studies on
algorithmic management and food delivery riders’ burnout, but also
provide theoretical basis and policy recommendations for better
protecting the occupational health of gig workers in the broader
platform economy, considering the increasing digitalization of work
and the precarization of labor relations in the food delivery sector
worldwide. Additionally, these findings offer valuable insights for
improving the efficiency and quality of delivery services on food
delivery platforms.
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