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Abstract
Objectives This study aimed to examine the safety and health hazards of motorized couriers and investigate working condi-
tions and driving behavior possibly associated with involvement in road accidents while driving motorcycles or cars. In light 
of the outbreak of COVID-19, the study was aimed to explore factors that affect the couriers’ behaviors related to decreasing 
the risk of contracting an infectious disease.
Methods A sample of 237 Israeli couriers, about half who drove a two-wheeled vehicles and the others who drove cars, 
answered an online survey questionnaire. The questionnaire examined organizational, occupational, and personal factors 
regarding their working conditions, behavior on the road, musculoskeletal disorders, road accidents, and perceptions of and 
compliance with regulations regarding COVID-19. The data were analyzed by multiple regression in SPSS 25, structural 
equation modeling and mediation tests in R 3.6.2.
Results According to the couriers’ self-report, 37% reported musculoskeletal pains at least once a day, 13% of them were 
involved in work-related road accidents and 10% reported feeling stress at least once a week. More than 60% of the couriers 
reported increased stress due to the COVID-19 pandemic. Weekly working hours, shift duration and stress were related to 
involvement in accidents through the mediation of driving while feeling unwell. Reported stress and the weight of parcels 
were related to musculoskeletal pains.
Conclusions The findings suggest that stress and attributes of work overloads experienced by couriers are associated with 
reduced safety and impaired health. Organizational, individual, and societal factors were correlated with the degree to which 
the couriers adhered to COVID-19 regulations. The increased prevalence of new modes of employment relationships in the 
field highlights the importance of research on employment conditions and safety and health aspects related to this occupation.
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Introduction

A couriers’ job is flexible hence, the working conditions 
are varied and depend on the mode of employment, type 
of delivery, and type of employing organization. In recent 
years, this new concept of working based on an online 
“platform” through companies such as Wolt has entered the 
field of deliveries. In this form, the courier is self-employed 
and depends on a marketing platform for work, without 
employer–employee relations. These conditions reduce the 

employer’s responsibility for social benefits or maintenance 
and insurance of the delivery vehicle (Jacobsen Cesko 2020).

Most of the work of couriers takes place outdoors, where 
they are exposed to various environmental conditions such 
as weather, pollution and the risk of accidents. (Canadian 
Center for Occupational Health and Safety 2021). The 
demand for fast deliveries and payment per delivery in 
some modes of employment put extra stress on couriers that 
increases the risk of unsafe behaviors and involvement in 
accidents (Elfering et al. 2015; Nahrgang et al. 2011; Petitta 
et al. 2019).

In addition to extra financial stress and an increase in cou-
riers’ workloads (Palmer 2020), the COVID-19 pandemic 
raised the risk of infection. The virus is transmitted when 
an infected person comes in close contact with another per-
son. Due to their many customers, suppliers, and coworkers, 
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couriers are at higher risk of transmission (World Health 
Organization 2021).

The combination of potential safety and health risks with 
varied terms of employment puts this population at risk of 
inadequate health and safety at work in general and during 
the COVID-19 pandemic in particular. This study was initi-
ated to examine the working conditions of couriers in Israel, 
their safety behaviors and the correlations between them and 
the risk of accidents and health problems.

Safety behavior and risk of physical injury 
and accidents

Couriers are at increased risk of involvement in road acci-
dents because they spend considerable time driving. How-
ever, few studies have been published on this topic. A South 
Korean study analyzed 1,317 injury reports involving motor-
cyclist couriers, including 293 teenagers (22.2%). Most acci-
dents (87.1%) were found to result from violations of traffic 
laws such as speeding, substance use, crossing an intersec-
tion on a red light, or driving in opposing traffic lanes. There 
were more reports of law violations at night and more acci-
dents among teenage couriers (79.5% of all accidents rela-
tive to 22% of the sample) (Byun et al. 2020).

In addition to the risk of being involved in road accidents, 
couriers experience working conditions that may result in 
slip-and-fall accidents. Outdoor work exposes couriers to 
various weather conditions (rain, snow, etc.), and obstacles. 
Limited level of safety management and employee oversight 
makes it difficult to implement protective and preventive 
measures. Forty English postmen were interviewed within a 
few days after involvement in an accident. Falling accounted 
for 85% of all accidents and resulted in the loss of about 35% 
of working days. The mail couriers reported unsafe behav-
iors such as skipping stairs, mainly due to their need to save 
time and shorten the work day. A quarter of respondents 
had worked more than 9 h in each of the two days prior to 
the accident (Haslam and Bentley 1999). Long shifts induce 
fatigue that increases the risk of involvement in accidents 
(Fang et al. 2015). Moreover, the postmen reported time 
pressure. Stressed employees are at increased risk of negli-
gence and involvement in work accidents due to the demand 
for rapid performance, distractions that accompany high 
workloads, and to reduced adherence to work procedures 
in an effort to shorten work processes (Elfering et al. 2015; 
Nahrgang et al. 2011; Petitta et al. 2019). The economic 
situation and terms of employment may drive couriers to 
engage in unsafe and unhealthy behaviors due to time pres-
sure and financial stress that pose extra health and safety 
risks to them and their environment. Reports of an increase 
in deaths among couriers in South Korea due to extreme 
overload of work (Sang-Hun 2020) are one example.

Based on the reviewed literature we hypothesize that:

H1: Working conditions are related to accidents.
H1a: Workload is negatively related to safety behavior 

through the mediation of stress. As such, workload is pos-
itively related to stress and stress is negatively related to 
safety behavior.

H1b: Safety behavior is negatively related to involvement 
in road accidents

Ergonomic risks and musculoskeletal pain

Daily delivery work exposes couriers to ergonomic risks 
that are related to work requirements and may harm their 
health. Couriers can develop musculoskeletal disorders due 
to lifting and carrying parcels and from long driving hours. 
A study conducted in Malaysia found that about 70% of the 
couriers complained of musculoskeletal pain, most com-
monly lower back pain (60.8%). Lower level of education 
and working as a courier for more than 18 months were 
related to more health problems (bin Abu Hanifah 2015). A 
similar correlation between musculoskeletal problems and 
years of exposure was found for many occupations (Erv-
asti et al. 2019). Whether due to physical overload or other 
causes, the relationship between stress and musculoskeletal 
pain has been found in many studies, but the nature of the 
relationship and whether stress increases musculoskeletal 
pain—for example, due to muscle contraction—or musculo-
skeletal pain increases stress due to pain system stimulation 
has not yet been determined (La Porta and Tappe-Theodor 
2020).

We hypothesized the following.
H2: Workload and stress of couriers are positively related 

to musculoskeletal pain.

Risk of infection and transmission of diseases 
and compliance with prevention regulation

Since the outbreak of COVID-19, the demand for couri-
ers has risen. Wolt (Keane 2020), Amazon (Palmer 2020) 
and Uber (Spurk and Straub 2020) took actions to expand 
their delivery activities. Because they are in daily contact 
with numerous clients and coworkers, couriers may get 
infected at work and spread the disease to others (“Can you 
catch COVID-19 from delivered packages” 2020; Nguyen 
and Vu 2020). According to the World Health Organiza-
tion (2021), there is evidence for an increased risk of trans-
mission in occupations that require significant person-to-
person contact. The perceived risk of infection and related 
consequences to infected people and their surroundings are 
expected to be related to more caution and compliance with 
regulation because fear causes more cautious decision-mak-
ing (Tipples 2018). Also as evidenced by a meta-analysis of 
the safety climate literature, safety behavior is a result of the 
combination of management’s commitment to employees’ 
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safety and health, the supervisor’s safety role, the safety 
and health procedures and the individual’s responsibility 
for health and safety (Alruqi et al. 2018).

Based on the reviewed literature, we hypothesized:
H3: factors are associated with compliance with COVID-

19 safety regulations.
H3a: fear of infection is positively related to couri-

ers’ compliance with regulations to prevent the spread of 
COVID-19.

H3b: employers’ perceived efforts to care for couriers’ 
health and perceived customers’ compliance with COVID-
19 prevention regulations are positively related to couri-
ers’ compliance with regulations to prevent the spread of 
COVID-19.

Couriers’ working conditions and hazards are 
rarely studied. The COVID-19 pandemic and the new 
employee–employer relationships that increased working 
with online “platform” raised awareness of the occupation 
and the need to better understand its health risks. This study 
explored the working conditions of couriers in Israel, the 
safety and health risks they encounter, and the association 
between them, including problems arising from their work 
during the COVID-19 pandemic.

Methods

Procedures and participants

An online questionnaire survey was sent to a professional 
survey panel company. The company has a representa-
tive panel of the Israeli population. Based on the compa-
ny’s assessment of the prevalence of couriers in each age 
group the requirement was to include panelists aged 20–30, 
because they comprised the main age group of couriers. 
The first question was a screening question that asked about 
their current occupation. A courier was one option of eight 
occupations. Only participants who indicated that they are: 
1) couriers, 2) signed that they are older than 18, and 3) 
signed their free consent for the participation, received the 
full questionnaire. The link was sent to about 3500 people; 
2142 answered the screening question (61% response rate), 
of which 237 were couriers who answered the full question-
naire. Participants were 155 men (67%) and 82 women, aged 
21–30 (one 40-years-old have passed the screening and was 
also included), with a mean age of 25.2.

Measures

Working conditions

Data were collected on organization type and size, mode of 
employment, supplied equipment and workloads defined as: 

weekly working hours in all jobs, length and distribution of 
shifts and parcel weight. All questions were close ended, and 
adapted from Byun et al. (2020) with relevant changes for 
Israeli labor laws (for example working hours).

The following terms of employment were calculated as 
a sum of responses to three statements: “I receive from the 
workplace payment for sick days," “I receive from the work-
place payment for days off,” and “I receive from the work-
place personal accident insurance.” Scores ranged from 0 
(none) to 3 (all benefits).

Behavioral measures of compliance with safety 
regulations

Indication of careless road behavior was examined by two 
indicators: driving when feeling unwell and using a mobile 
phone while driving. The questions were adapted from 
Klauer et al. (2006).

Driving when feeling unwell was calculated as the aver-
age of responses to two statements asking about driving 
while tired and driving when feeling unwell (for example, 
having a headache) on a scale of 1 (never), 2 (rarely), 3 
(sometimes), and 4 (often). Reliability was good (α = 0.76). 
Two statements dealing with traffic violations relevant to a 
two-wheeled vehicle were eliminated because a two-wheeled 
vehicle was used by only one third of the couriers.

Smartphone use was examined via four statements that 
asked about the frequency of using a mobile phone for talk-
ing or reading and writing messages on a scale of 1 (never), 
2 (on some deliveries), and 3 (on almost all deliveries), with 
good reliability (α = 0.80). A statement that asked about 
using a navigation app was removed because it lowered the 
reliability of the index.

Stress

Stress was assessed by five statements dealing with symp-
toms of stress (sadness, anger, feeling stressed, difficulty 
sleeping, headaches) and the frequency of their occurrence 
in recent months on a scale from 1 (not at all) to 5 (every 
day). The reliability of the index was good (α = 0.86), and 
total scores were calculated as an average. This measure was 
adapted from Goldenhar et al. (2003).

Road accidents

Two questions asked about the number of accidents in which 
participants had been involved in (1) during the last 3 years 
and (2) since the first lockdown in March 2020. Further 
questions dealt with consequences of the accident related to 
health, days off, and economics.
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Musculoskeletal pains

Musculoskeletal pains were examined by eight statements 
taken from a Nordic questionnaire (Kuorinka et al. 1987) 
dealing with the frequency of pain in the back, limbs, and 
joints during deliveries, with responses on a scale of 1 (not 
at all), 2 (once in a while), 3 (once a week) 4 (once in a 
shift), and 5 (several times each shift). The reliability of the 
index was excellent (α = 0.91), and final scores were calcu-
lated as an average.

Number of person‑to‑person contacts

The number of people with whom the courier come in con-
tact during a typical day (colleagues, customers, and sup-
pliers) was measured on a scale of 1 (none), 2 (1–10), 3 
(11–20), and 4 (more than 20). Responses were summarized 
into a single index that indicates the estimated number of 
daily meetings. The scale values range from 3 (no encoun-
ters) to 12 (more than 60 encounters). The index was built 
by the researchers, it was used in prior unpublished study 
(n = 305) and presented good convergent and discriminant 
validity.

Fear of infection

Because the new and unfamiliar situation of the pandemic 
this measure was built by the researchers and involved four 
statements dealing with the extent of the courier’s fear of 
being infected or infecting others (family, customers, and 
coworkers) with COVID-19 on a scale of 1 (not at all 
afraid) to 5 (very afraid). The measure had high reliabil-
ity (α = 0.89), and the average was calculated. Two state-
ments from the measure—fear of being infected and fear 
of infecting family members—were used in a prior study. 
They presented good convergent and discriminant validity 
(Egozi et al. 2020).

Compliance with COVID‑19 regulations

This measure assessed compliance with guidelines for pre-
venting the spread of COVID-19. The index was constructed 
by the researchers from five statements that asked about 
behaviors related to rules such as wearing masks, practic-
ing social distancing, measuring fever, etc. All statements 
were answered on a scale of 1 (fully comply), 2 (partially 

comply), 3 (do not comply) and 4 (irrelevant). Responses 
of “irrelevant” were recoded as missing, and the scale was 
reversed (α = 0.74). All five statements were aggregated 
to the minimum strictness for each statement, such that 
those who indicated in at least one statement that they were 
not compliant received a low compliance score (1), those 
who indicated partial compliance in at least one statement 
received a partial compliance score (2), and those who indi-
cated full compliance in all statements received a full com-
pliance score (3). The measure was used in two prior stud-
ies and presented good convergent and discriminant validity 
(Egozi et al. 2020).

Statistical analyses

Specific statistical tests are presented for each hypothesis test 
in the results section. The statistical tests were performed in 
SPSS 25 and R 3.6.2 with 95% confidence intervals.

Results

Descriptive data

Regarding marital status, 55% were single, 44% were mar-
ried or in a relationship, and 1% were divorced; 78.5% had 
no children. Regarding education, 58% graduated from high 
school, 17% had an occupational professional education 
(occupation certificate), and 25% were students or gradu-
ates of higher education institutions.

Work conditions and job demands

Most of the couriers (71%) were salaried employees in an 
organization, 19% were working with an online platform, 
and 10% were self-employed. About half of the couriers 
(n = 131, 55%) reported that deliveries were their only job, 
whereas 45% (n = 106) were working in delivery as extra job 
(see Tables 1, 2). Couriers who worked more than one job 
worked significantly more hours a week than couriers who 
had one job (χ2 = 10.26, p < 0.05). The types of deliveries 
varied, with 53% delivering ready-made meals and the rest 
delivering other items: groceries, home and office equip-
ment, documents and letters, electronics, textiles, and mis-
cellaneous items. Half of the participants had less than a 
year of experience in deliveries, and for 80%, this was their 

Table 1  Working hours between 
couriers with one or multiple 
jobs

Shift timing Longer than 
8-h shifts

Weekly working hours

Morning Afternoon Night Varies  < 35 35–42 43–50  > 50

One job 23% 22% 5% 50% 17.6% 43% 36% 15% 6%
Two + jobs 16% 21% 6% 57% 12.3% 31% 31% 21% 17%
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first job as a courier. Most of the couriers (67%) had their 
driving license for more than 3 years.

Of those who carried out deliveries in a vehicle they 
owned, 55% did not have their fuel expenses reimbursed; 
for 85.5%, their vehicle insurance was not covered by the 
company. Employment benefits (sick days, vacation days, 
and accident insurance) were not given to 32% of respond-
ents; 41% received some of these benefits, and 27% received 
all these benefits (see Table 3).

Terms of employment were not related to the seniority of 
the courier for all employment types, but they were related to 
weekly working hours. Couriers who worked more than 35 h 
a week received more benefits, and couriers who worked less 
than 20 h a week received the fewest benefits.

Road behavior

The average score for use of a smartphone device was 1.74 
(SD = 0.54), with 60% reporting a low frequency of use and 
7% reporting use during almost all deliveries. For example, 
29% of couriers reported writing a message while driving 
during some deliveries, and 7% sent messages while driving 
during all deliveries.

A second measure of unsafe behavior assessed driving 
while tired or when feeling unwell on a 4-point scale. The 
reported average was 1.86 (SD = 0.76), with 49% reporting 

very low frequency (< 2) and 3% reporting high frequency 
(> 3.5).

Accidents, musculoskeletal pain, and stress

The couriers were asked about the number of accidents in 
which they were involved before and after March 2020 and 
the severity of their injuries. Thirty-one couriers (13%) had 
been involved in accidents in the last 3 years, five of which 
happened since March 2020. Of the 31, eight reported a 
physical injury and five reported financial expenses due to 
treatment following the injury. Twenty-six reported a loss 
of working days and three reported a financial cost incurred 
due to repairs and insurance.

Many couriers (61%) reported rarely or almost never 
feeling musculoskeletal pain during deliveries. The most 
prevalent musculoskeletal pain was lower back pain, which 
22% reported suffering once or multiple times in a shift. 
Additionally, 37% of the couriers reported pain in their limbs 
or back at least once a shift; and 5% suffered from multiple 
musculoskeletal pains. The prevalence of musculoskeletal 
pains for two-wheeled vehicle drivers compared to car driv-
ers is presented in Table 4. Chi-square tests revealed no sig-
nificant difference between the vehicles except for neck and 
nape pains which were more prevalent among car-driving 
couriers (χ2 = 10.28, p < 0.05).

Stress was measured as the mean of five symptoms on a 
5-point scale (1 = not at all to 5 = every day). Mean stress 
was 2.45 (SD = 0.98). About a third of the couriers (38%) 
reported low stress (< 2) and 9% reported high levels of 
stress (> 4: i.e. more than once a week). Relative to the time 
before the COVID-19 pandemic, 60% said their level of 
stress had increased, 38% said their stress had not changed, 
and 2% felt their stress had decreased.

Hypothesis 1 and 2 testing

The first hypothesis was that workload is negatively related 
to safety behavior through the mediation of stress. Correla-
tions between workload measures and stress were tested by a 
linear regression. Only shift duration (β = 0.19, p < 0.05) was 
significantly correlated to stress; other measures of work-
load—weekly working hours (β = 0.00, ns), weekly work-
ing hours in deliveries (β = −0.04, ns), and package weight 
(β = −0.02, ns)—were not significantly correlated.

Table 2  Prevalence of working conditions

Variable %

Package weight
 < 10 kg 77
 10–25 kg 19
  > 25 kg 4

Vehicle
 Bicycle or electric bicycle 23
 Motorcycle 21.5
 Car 48.5
 Van 6
 Other 1

Vehicle ownership
 Self 61
 Company 39

Table 3  Prevalence of employee 
received benefits by type of 
employment

Salaried 
employee (%)

“Platform” partial 
employment (%)

Self-employed 
(%)

Total (%)

Sick days 63 21 10 50
Paid vacation days 59 15 10 46
Accident insurance coverage 65 29 20 54
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In line with Hypothesis 1a, the relationship between 
shift duration and driving while feeling unwell was partially 
mediated by stress, F(2, 234) = 20.73, p < 0.001 (see coef-
ficients in Fig. 1). The indirect effect was 0.03 (0.13 × 0.24). 
A mediation test was done using the mediation function of 
the MBESS library in R (version 3.6.2) with 5,000 boot-
strapped iterations. The unstandardized indirect effect was 
0.03 (p < 0.001; 95% CI 0.01, 0.06). The direct effect of shift 
duration was still significant (coefficient = 0.11, p < 0.01). 
The indirect effect was small. Moreover, weekly working 
hours were not correlated with stress (r = 0.06, ns); thus, 
workload and stress were further tested separately and not 
as mediators related to safe driving behaviors.

Hypotheses 1 and 2 were tested in one combined model 
due to the role of stress as a predictor of accidents and 
musculoskeletal pains. The model was tested by structural 
equation modeling analysis in R (version 3.6.2). The model 
presented good fit indexes and significant correlations 
(χ2 = 9.87, p > 0.05, χ2/df = 1.23, CFI = 0.98, TLI = 0.97, 
RMSEA = 0.03, SRMR = 0.03; (see standardized coefficients  
in Fig. 2). The results show a relationship between unsafe 
behavior measured as driving while feeling unwell and road 
accidents (β = 0.24, p < 0.01), explaining 6% of the variance 

in accident involvement. These results give partial support 
to Hypothesis 1b. Unsafe behavior measured as using a 
smartphone while driving was not related to higher rates 
of involvement in road accidents; 11% of those who almost 
never used a smartphone while driving were involved in road 
accidents, compared to 13% of those who reported using 
smartphone while driving (χ2 < 1.00, ns). Unsafe behavior 
was linked to working longer hours in a week (β = 0.17, 
p < 0.01), shift duration (β = 0.11, p = 0.07), and courier-
reported stress (β = 0.32, p < 0.001).

The second hypothesis was that stress and workload 
are positively related to musculoskeletal pains, and it is 
supported by the results. Stress had a strong correlation 
(β = 0.44, p < 0.001) with musculoskeletal pains, and pack-
age weights were also correlated with musculoskeletal pains 
(β = 0.18, p < 0.01).

Delivering during the COVID‑19 pandemic

Compared to the period before March 2020, 46% of couri-
ers indicated they worked more, 19% worked less, and 35% 
experienced no change during the COVID-19 pandemic. The 
couriers were asked about being supplied with equipment 

Table 4  Prevalence of 
musculoskeletal pains for 
driving vehicle

Not at all (%) Rarely (%) Once a 
week (%)

Once a 
shift (%)

A few 
times a 
shift (%)

Two-wheels (n = 105)
 Shoulders and upper back 38 38 11 5 8
 Lower back 35 40 8 8 9
 Neck and nape 39 41 8 5 7
 Arms and hands 47 28 10 9 6
 Legs and knees 44 26 10 10 10
 Car or van (n = 130)
 Shoulders and upper back 32 39 9 13 7
 Lower back 26 39 9 14 12
 Neck and nape 32 35 17 8 8
 Arms and hands 30 38 9 11 11
 Legs and knees 33 35 12 10 10

Fig. 1  Stress partially mediates 
the relationship between shift 
duration and driving while feel-
ing unwell
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to prevent infection; for 39% of the respondents, their work-
place did not provide masks or gloves, and 38% of couriers 
did not receive means for disinfecting their hands and sur-
faces. Many of the couriers (65%) met more than 20 peo-
ple during a typical workday. The couriers reported how 
much their customers complied with regulations to prevent 
infection. About a fifth (21%) reported full compliance, 74% 
reported partial compliance, and 5% reported no compliance. 
The couriers reported their self-compliance with these regu-
lations: 35% reported full compliance, 38% reported partial 
compliance, and 27% reported no compliance. The couriers 
reported moderate fear of infection (M = 3.02, SD = 1.17; 
on a 5-point scale).

Hypothesis 3

Couriers’ compliance with regulations to prevent the spread 
of COVID-19 was related to their marital status. Couriers 
who were married or in romantic relationships were more 

apt to comply with the regulations (46.6%) than single cou-
riers (26.2%; χ2 = 11.36, p < 0.05). Couriers with children 
also reported higher rates of compliance with the regulations 
(51%) than couriers who were not parents (31%; χ2 = 7.05, 
p < 0.05). The third hypothesis was that couriers’ compli-
ance with COVID-19 prevention regulations is positively 
related to their employer’s compliance, their customers’ 
compliance, and how much they feared of being infected or 
infecting others with the disease. The hypothesis was tested 
by a linear multiple regression in SPSS 25 (see coefficients 
in Table 5).

The model presented in Table 5 with seven personal and 
organizational predictors was significant (F(6, 218) = 9.85, 
p < 0.001) and explained 21% of the explained variance 
in couriers’ compliance with COVID-19 prevention regu-
lations. The results partially support the hypothesis. The 
employers’ efforts to care for the couriers’ health, measured 
as sick days and days off, were positively related to the cou-
riers’ compliance with the regulations (β = 0.14, p < 0.05). 

Fig. 2  Predictors of involvement 
in road accidents and musculo-
skeletal pains

Table 5  Factors related to 
couriers’ compliance with 
COVID-19 prevention 
regulations

Dependent variable: level of couriers’ compliance with COVID-19 prevention regulations
* Significant for p <0 .05

b SE β t p*

Constant 0.229 0.308 0.744 0.458
Age 0.033 0.018 0.112 1.846 0.066
Number of contacts during a shift 0.035 0.028 0.078 1.267 0.206
Compliance of other people with regulations 0.372 0.064 0.359 5.787  < 0.001
Employer provides COVID-19 protective equipment 0.058 0.065 0.058 0.901 0.369
Employer provides benefits (sick days, days off) 0.094 0.043 0.140 2.174 0.031
Personal fear of infection 0.094 0.041 0.140 2.296 0.023
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The employers’ provision of equipment, counter to the 
hypothesis, was not related to the couriers’ compliance with 
the regulations (β = 0.06, ns). The level of compliance with 
the regulations among other people whom couriers met dur-
ing work was positively related to the couriers’ compliance 
(β = 0.36, p < 0.001). The couriers’ personal fear of infect-
ing others or being infected was positively related (β = 0.14, 
p < 0.05) to the couriers’ compliance with the regulations.

Discussion

This study examined the working conditions and related 
safety and health risks of couriers, including risks during the 
COVID-19 pandemic, which increased the demand for cou-
riers and raised their risk of infection. The results indicate 
that stress and work hour overload were correlated with road 
accidents through the mediation of unsafe road behaviors. 
Stress and heavy-weight loads were positively associated 
with musculoskeletal pains. Couriers’ adherence to health 
regulations during the COVID-19 pandemic was positively 
predicted by their perceptions of customers’ adherence, their 
fear of infection and the benefits they received from their 
employers.

Work overload, stress, safety behavior, 
and accidents

Thirteen percent of the couriers (n = 31) had been involved 
in road accidents during deliveries in the last 3 years, but 
only five accidents had occurred in the last 6  months. 
Although too small for analysis, these figures do not suggest 
a change in the rate of accidents during the pandemic. Two 
factors were found to be associated with less safe driving 
behavior: (a) workload measured as weekly working hours 
and average shift length and (b) stress. Stress, as opposed 
to what was hypothesized, did not mediate the relationship 
between workload and unsafe driving behavior. But deliver-
ing while not feeling well mediated the relationship between 
workload and stress increasing the risk of being involved in 
an accident. These findings are consistent with past research 
that found stress and fatigue can lead to failure to identify 
risk factors, poor decisions, and less safe behaviors, hence 
increased risk of involvement in an accident (Day et al. 
2012; Smith et al. 2018).

Unsafe behaviors, such as smartphone use while driv-
ing, were not found to be related to a higher risk of being 
involved in an accident. This is in contrast to the research 
hypothesis that was based on a meta-analysis indicating 
risker driving behaviors while texting (Caird et al. 2014) and 
studies showing a higher chance of involvement in various 
accidents such as falls, injuries, collisions, or road accidents 
among young people predisposed to smartphone addiction 

(Kim et al. 2017). The lack of correlation may be due to 
the fact that the couriers were asked about accidents in the 
last 3 years and road behavior in a non-overlapping period. 
It is possible that couriers who had an accident changed 
their safety behavior on the road. Also, the study by Kim 
and colleagues (2017) found that the risk of addiction and 
accidents was higher among those who used their phone for 
entertainment, whereas we did not examine propensity for 
addiction and asked only about using navigation and com-
munication apps.

We found no significant relationship between workplace 
size and working conditions and involvement in road acci-
dents. This is in contrast to findings of a study on courier 
work in Korea, which found an increased risk for accident 
during night shifts (Byun et  al. 2020). However, in the 
Korean study, the couriers were younger, including some 
younger than 16 years old, some of whom did not have a 
driving license, used mainly two-wheeled vehicles, and 
worked mainly during evening and night shifts. In our study, 
the participants were older less than half of them used two-
wheeled vehicles, and only 6% always worked night shifts.

Work overload, stress and musculoskeletal pains

Another research hypothesis dealt with the relationship 
between working conditions and physical pain. The study 
focused on young couriers, most of whom had been work-
ing for a year or less and 60% of them did not or only rarely 
suffered from pain. Although musculoskeletal disorders 
increase with long-term exposure to physical work (Erv-
asti et al. 2019), our results suggest that even during this 
brief employment, stress and parcel weight were associated 
with musculoskeletal pains. This finding is backed up by 
many studies that have established a relationship between 
stress and pain; although the nature of the relationship is not 
yet fully understood—i.e., whether stress causes pain, pain 
causes stress, or they share a common factor such as genetics 
(Crofford 2015). A meta-analysis that examined the develop-
ment of pain in people who reported high levels of stressors 
and high perceived stress in their lives did not find sufficient 
evidence that stress causes musculoskeletal pain (Buscemi 
et al. 2019). Contrary to our hypothesis, no relationship was 
found between the length of working hours, what hours of 
the day they worked, or the type of vehicle they drove and 
musculoskeletal pains (except pains in the neck and nape 
which were more prevalent among car drivers). This may 
be due to the relatively short trips they make. Sekkay et al. 
(2018) found more back pain among gas delivery workers 
who travel long distances compared to those who take mul-
tiple short trips. Among the couriers in our study, few made 
long-distance deliveries and therefore, no conclusion can be 
drawn as to the effect of travel range on pain.
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Deliveries during the COVID‑19 pandemic

The last research hypothesis was that a relationship exists 
between the working conditions and the couriers’ compli-
ance with COVID-19 prevention regulations. The COVID-
19 pandemic has caused changes in the work of couriers 
and the risks they face. The changes varied—some reported 
an increase in workload or worsening conditions, and some 
noted a decrease in the volume of work. This change was 
related to their stress, increasing whether their workload 
increased or decreased compared to couriers who did not 
experience change. Most couriers reported an increase in 
their sense of stress during the COVID-19 period. The cou-
riers’ fear of infection was not found to be related to stress. 
However, couriers who encountered more coworkers and 
customers who did not comply with COVID-19 prevention 
rules reported higher stress. This stress may have stemmed 
from ancillary fears such as possible isolation or fines that 
would cause negative personal and economic consequences, 
as reported by healthcare providers who raised concerns of 
financial prices they might need to pay if they are infected 
(Kumar et al. 2020) or fear regarding the risk they pose to 
their communities (Taylor et al. 2020).

Married couriers and couriers with children reported 
greater compliance with infection prevention rules than 
single or childless couriers. Understandably and accord-
ingly, the more the couriers reported fear of being infected 
or infecting others, the more they followed the regulations 
intended to prevent infection. Support for this evidence 
regarding the fear of getting infected or infecting family 
members can be found in a study with healthcare workers 
during the pandemic (Kumar et al. 2020). The strongest cor-
relation was found with the perceived behaviors of others. 
The more the couriers reported that customers and cowork-
ers they encountered during deliveries complied with the 
regulations, the more the couriers themselves complied with 
the regulations a result that can be explained by group norms 
and conformity (Packer et al. 2021).

At the organizational level, the more the employer was 
perceived as caring about the couriers’ social and employ-
ment-related rights, the more the couriers complied with 
COVID-19 regulations. A content analysis of Facebook 
posts of Polish couriers using the Glovo app supported the 
importance of these benefits and health protection equip-
ment for couriers (Polkowska 2020). It is necessary to exam-
ine working conditions and type of employment in future 
studies due to the minority of participants who used an 
online “platform” in our study.

Limitations

This preliminary research lacks comparative information 
for other periods without the restrictions of the pandemic, 

increased unemployment, and health concerns about infec-
tion at work that have characterized the pandemic. Its main 
limitation, however, is its focus on limited age group. This 
is likely why relatively few participants reported pains and 
accidents, making it difficult to establish valid relationships 
among the factors examined. Despite these limitations, the 
findings indicate important relationships that reinforce the 
need to explore this industry deeper to determine domains 
that need to be emphasized in occupational guidance and to 
protect safety and health among couriers. Further research is 
needed to examine a broader scope of risk factors involved 
in the couriers' job that were beyond the realm of this study 
including other classes of work accidents and exposure to 
air pollution

Conclusions and contributions

This study found the working conditions of couriers to be 
associated with their safety behavior, and their safety and 
health. Stress and work overload were associated with 
reduced safety behavior and increased risk of involvement 
in accidents. Stress and heavy-weight loads were associated 
with increased musculoskeletal pains. This study contrib-
utes to the understanding of how behavioral factors play a 
role at times of increased need for compliance based on the 
combination of organization, individual and societal factors 
that were correlated with the degree to which the couriers 
complied with COVID-19 regulations. This study is the first 
of its kind in Israel, and one of few around the world. The 
rise of various delivery and employment modes in the field 
highlights the importance of research on employment con-
ditions needed to promote the safety and health of those 
engaged in this occupation.
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