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The objectives of the study were to explore the employment factors associated with long working hours,
known as a risk factor for various health outcomes. The study relied on the national representative data
of the 2013 French working conditions survey and a study sample of 23,378 full-time employees. Long
working hours were defined by the threshold of 48 hours a week following the European Working Time
Directive. The prevalence of long working hours was higher among men (13.5%) than among women
(8.5%). Employees of the private sector, with permanent work contract, in small companies, and men in
the services had a higher prevalence of exposure. This prevalence increased with educational and
occupational levels. Our findings may help decision-makers to define preventive strategies. More
research is needed to improve our knowledge of the employment factors associated with long working
hours, as there may be strong differences between countries.

© 2023 The Authors. Published by Elsevier B.V. on behalf of Occupational Safety and Health Research
Institute, Korea Occupational Safety and Health Agency. This is an open access article under the CC BY-
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Over the last decades, growing attention has been paid to the
effects of long working hours on health. The definition of this
exposure may vary in the literature and according to country. Using
the threshold of 55 hours a week, the prevalence of exposure to
long working hours was found to be 5.1% in 35 countries in Europe
and 3.5% in the 28 European Union (EU) countries in 2015 [1].
Furthermore, there were strong differences between European
countries, and France had exactly the same prevalence of exposure
than the 28 EU countries [1]. However, these prevalences of
exposure in Europe were lower than the prevalences observed in
other continents [2]. Indeed, the European Working Time Directive
(2003/88/EC) states that “Member States shall take the measures
necessary to ensure that, in keeping with the need to protect the
safety and health of workers, (...) the average working time for each
seven-day period, including overtime, does not exceed 48 hours.”
Long working hours are the second most frequently studied psy-
chosocial work stressor, after job strain, in association with health
outcomes [3]. A meta-review based on literature reviews with
meta-analysis showed the effects of long working hours on various
health outcomes, including coronary heart disease, stroke, and
depression [3] (all references quoted in this meta-review are pro-
vided in the Supplementary Material). However, authors under-
lined that the effects may not always be consistent and may differ

between subgroups of the working population [4]. In addition, the
issue of long working hours appears to be a pertinent concept
among the population working full time only. Indeed, among the
population working part-time, the exposure to long working hours
is much less prevalent if not non-existent.

In the epidemiological literature, the topic of long working
hours is related to the identification of the threshold beyond which
working hours may have an impact on health outcomes. As an
example, the study by Conway et al. [5] suggested that this
threshold was 52 hours a week in the US working population. Some
literature reviews based on meta-analyses reported that long
working hours defined by the threshold of 55 hours a week were a
significant risk factor for cardiovascular diseases, including coro-
nary/ischaemic heart diseases and stroke [6], and depressive
symptoms [7]. Other reviews showed that long working hours
defined by the threshold of 40 hours a week were associated with
pregnancy outcomes among women [8]. Studies provided support
for dose-response associations between long working hours and
various outcomes; the higher the threshold, the stronger the as-
sociation with the outcome [9—12]. Consequently, there has been
no consensual threshold to define long working hours to date, as
firstly there may be dose-response associations, and secondly, the
threshold may vary according to the studied health outcome.
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Although long working hours may be considered as a major
psychosocial work stressor, the literature is lacking to identify the
exposed subgroups of workers. Indeed, some previous results are
available on overtime [13,14] and on usual working hours a week
[15—17], but not on long working hours strictly speaking. The three
concepts are in fact very different in nature. Usual working hours a
week are defined by the number of hours worked usually a week.
Overtime is defined by working hours beyond contractual hours,
which are 40 hours a week for full-time employment in most Eu-
ropean countries. Consequently, the available literature for over-
time and usual working hours is not strictly informative for long
working hours. This lack appears damaging in a preventive point of
view, as no information is provided to help decision-makers to
orient preventive policies toward highly exposed subgroups of the
working population and prevent health-related consequences. The
objectives of the study were to identify the employment factors
associated with long working hours using national representative
data. Our major hypotheses were that men and high-skilled occu-
pations were more likely to be exposed to long working hours than
women and low-skilled occupations.

The study was based on the national representative data of the
2013 French working conditions survey. This probability-based
survey was set up by the French Ministry of Labour (DARES). The
survey was approved by French Ethics Committees (CNIL no 2012-
288 and CNIS no 2010-245/D130). For more information about the
French working conditions survey, the references of our previous
publications can be found in the Supplementary Material. The
survey included a national sample of 33,673 workers (participation
rate: 74%) who were selected randomly using a two-stage sampling
design. First households were selected from the Census randomly,
and then one worker was selected randomly by the interviewer
using the Kish method if there were more than one worker within
the household. For the present study, the population of interest was
the national French population of employees working full time in
their main job. Working hours were measured using one item
about the number of hours usually worked a week. The threshold to
define long working hours was 48 hours a week following the
European directive. The employment factors studied in association
with long working hours were as follows: occupation, economic
activity of the company, public/private sector, company size, i.e., the
number of employees in the company, and temporary/permanent
work contract. Covariates included gender, age, and educational
level. More information about the studied variables are provided in
the Supplementary Material (Appendices 1-3). All data were
collected using an in-person interview.

The statistical analyses were done using weighted data to take
participation and marginal calibration into account (Appendix 4). A

description of the study sample was done, and comparison be-
tween genders was tested using Rao-Scott chi-square test. The as-
sociations between each employment factor and long working
hours were tested using the same test. These associations were also
studied using weighted logistic regression models, with a Horvitz—
Thompson-type robust sandwich estimator of standard errors, to
test gender-related interactions with each employment factor. If an
interaction was significant, the results were presented for each
gender separately, if not, the results were presented for the whole
study sample. Sensitivity analyses included additional adjustment
for age and the study of all employment factors together in asso-
ciation with long working hours. The statistical software was R
4.2.2.

The survey sample included 33,673 workers. Among them, non-
working people, self-employed workers, employees over 65, part-
time employees, and employees with missing data were excluded,
leaving a study sample of 23,378 employees working full time in their
main job, aged 15-65, and working at the time of the survey, i.e.,
11,928 men and 11,450 women. The selection and description of the
study sample are shown in Supplementary Figure S1 and Table S1. The
prevalence of exposure to long working hours, using the threshold of
48 hours a week of the European directive, was higher among men
(13.5%) than among women (8.5%). The study of the associations of
each employment factor and long working hours is presented in
Supplementary Table S2. There was no gender-related interaction
with age, public/private sector, and temporary/permanent work
contract in association with long working hours. The results are thus
presented in Fig. 1 for both genders together. The prevalence of long
working hours was higher among employees over 30, employees
working in the private sector, and employees with a permanent work
contract (Fig. 1). There were significant gender-related interactions
with educational level, company size, occupation, and economic ac-
tivity in association with long working hours; consequently, the re-
sults are presented for men and women separately in Figs. 2—4.
University-level employees had the highest prevalence of long
working hours for both genders. However, a marked educational
gradient was observed among men, but was not observed among
women (Fig. 2). There was no difference according to company size
among men, whereas among women, employees working in small
and large companies had a higher prevalence of long working hours
than those in medium companies (Fig. 2). Strong occupational gra-
dients were found in the prevalence of long working hours from low-
skilled to high-skilled occupations, although there were some ex-
ceptions and some differences between genders. Various groups of
professionals and drivers were particularly exposed to long working
hours for both genders, as well as personal service workers for
women (Fig. 3). There were significant differences in the prevalence of

Subgroup Nobs  Nexposed Prevalence [95% CI]  P-Value
Gender <0.001
Men 11928 1372 P 13.5[12.4-14.7]
Women 11450 750 P 85[7.5-95]
Age (years) 0.047
<30 3030 202 | = | 9.1[7.3-11.1]
[30-40[ 5727 501 e — 11.7[10.1-13.4]
[40-50[ 7395 699 P 12.4[11.0-14.0]
>=50 7226 720 e 11.7 [10.5-13.0]
Public/private sector <0.001
Public 9642 744 P 9.0[8.1-9.9]
Private 13736 1378 f—e— 121 [11.2-13.1]
Permanent/temporary work contract <0.001
Permanent 21348 1986 f—e—q 12.2[11.3-13.1]
Temporary 2015 135 )—'!—| . i ; . 57[44-71]
4 6 8 10 12 14 16

Prevalence (%)

Fig. 1. Weighted prevalence of exposure to long working hours (>48 h/week) according to gender, age, public/private sector, and permanent/temporary work contract among the

study sample.
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Men
Subgroup Nobs  Nexposed Prevalence [95% CI]  P-Value
Educational level <0.001
None 1212 46 — ] 46[3.0-6.5)
< Adevel 4584 335 e 93[7.8-109]
Adlevel 1988 181 | 11.7[91-14.7]
University 4121 807 I | 21.4[19.2-23.8]
Company size 0.996
1-49 2463 204 I 14.0[11.8-16.4]
50-499 1732 229 | 13.9 [11.5-16.5]
500 ormore 7159 812 | 13.9[12.3-15.6]
I T T T T 1
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Prevalence (%)
Women
Subgroup Nobs  Nexposed Prevalence [95% CI]  P-Value
Educational level <0.001
None 846 35 e 6.3[3.9 9.4]
< Adlevel 3430 144 f—a—] 58[44-74]
Adlevel 2169 78 foom 45[3.4-59)
University 5191 493 e 1.7 [10.1-13.5]
Company size 0.004
1-49 1909 165 e 105[8.4-12.9]
50-499 1356 54 b 50[34-71]
500 or more 7768 518 | — 8.9[7610.2)
T T T T T 1
0 5 10 15 20 25

Prevalence (%)

Fig. 2. Weighted prevalence of exposure to long working hours (>48 h/week) according to educational level and company size among men and among women.

long working hours between major economic activities, but these
differences were not the same for men and women (Fig. 4). Female
agricultural employees had the lowest prevalence of exposure (null).
The highest prevalence of long working hours was found among male
employees in various groups of services and in transportation/storage
and among female employees in some groups of services and
manufacturing (chemicals, electricity/gas). The sensitivity analyses
showed that additional adjustment for age did not change the results.
The study of all factors together (Supplementary Tables S3-S4)
showed that the magnitude of the associations was reduced for
educational level, the association became non-significant for age, and
employees working in small companies had a higher prevalence of
long working hours than the other employees for both genders.

Our findings showed that long working hours were particularly
prevalent in some subgroups of full-time employees defined by

Men
Subgrow Nobs  Nexposed Prevalence [95% G P-Value
Oceupation (4 groups) <0001
I workers as b 64[53-78]
Clerks/senvice wor e 12 el 66[52.62)
sociat professionalstechnicians a2 ot 102[83.124)
Managers/professionsls B m ——i 330[297365)
Occupation (14 groups) <0001
ks 199 5 bed 17105-39
Unsoled bue collr workers @5 15 bed 231143
Techncians 048 41 el 34[22.50)
Saies wor 21 5 — 37(12.84
Pubic servce clerks and workers 115 (oo 7115591
Sialed bue col 04 179 ! 74[61-89)
Teaching, heakn, and publc service associate professionals 979 —— 5514
Agrcutusal worke 71 —_— 94[37-185
Personal senice workers o 19 —— 123[65204)
n 6 65 —— 136(89-196]
Business and admiiiraton assocate professionals 6 101 —— 178[127.237)
Professionals working partally s sef.empioyed 2 4 I —] 182[39-440]
Publc service, teaching, science, and culural pofessionals 1085 270 e 244[183:300]
Business, admastuabon, and engneenng professionals 1424 495 — 70(28413)
Occupation (25 groups) <0001
Sl ndustial workers w1 m 10(05-17
Unsiled ndustrl workers 2 6 fed 13[04-32)
199 5 b 17(05-39)
Techncians 048 a1 e 34[22.50)
Sales workers 221 5 — 371284
Unsidled craft workers w s b 37[13.81)
Stilled crat workers 2% 3 o] 39[24.59]
Publc serviceclerks and personal care workers g 2 bt 16[26.73]
Sidled handing, storage and transport workers. 383 7 [ 53(18.11 1
ieath and social work associte professonals s % ——t 86[45.145
Agrcutusal workers w1 bt 94[37.185
Frmry, secondary, and vocatona educaton teachers % 2 —— 96[33:20 1
Protecte senvees workers: mon —1 97(71128
Publc servce associate pofessionals T s 8(27.229
Personal servce workers 11 19 ———i 236520
o6 6 ] 136[89-196)
and agminitraton assaciate professionals & 01 I 178[127-237)
Professionals working partally a5 seltemploy 2 4 —_— 182(39-44
Public servce prol w0 & — 185(14.1.236)
rmaton and cutura pofessionals 81 1 [ . 262(99489)
Teaching and science protessionais o7 [ r— 2722203291
Diver 04 18 —— 301[247358]
Engneering pofessionls w20 [—— 2226 4.38.4)

Business and admavstraton o 430[372400]

0 5 10 15 2 2B 0 % 40 45 0 6 60
Prevalence (%)

men, private sector, permanent work contract, small companies,
and services (men only). The prevalence of long working hours
increased with educational and occupational levels.

Our study included the following strengths. The sampling pro-
cedure of the survey, the large sample size, and the use of weights
made the data nationally representative, and the results could thus
be extrapolated to the national population of employees. Gender
differences were explored. The study focused on employees, and
self-employed workers were excluded because of strong differ-
ences in work status and legislation [18]. Various employment
factors and various detailed levels of the classifications for occu-
pation and economic activity were used. Our study was thus one of
the first to identify the detailed groups of occupations and eco-
nomic activities highly exposed to long working hours in France.
Our analyses included statistical tests as well as the calculation of

Women
Subgroup Nobs  Nexposed Prevalence [95% ] P-Valve
Occupation (4 groups) <0001
Blue colar workers 798 i 21(06-52)
Associate professenalsiechncians a0 1 Foi 53(43.65)
Clerks/senvice workers st 224 o 61[49.7.4)
fessonals o a F——i 25[19022)
Occupaton (14 groups) 0001
Unstiled bue collar workers ) o s o0
tural 3 0 00
Sales works 552 5 e 13[03-33)
Publc service clerks and workers. w2 2% e 14[07.24)
Clerks %6 b 18(04-48)
Technicians 174 7 ——i 42[158
Staed bue colar workers 23 ] e 42[11102)
Business and admnstraton associate professionals o5 4t o 5(29.85)
6 — 58[14145]
Teaching, heath, and pubic senice associate professonals 2652 138 o 60(46.77]
Professionals working partaly as sef.empo 4 e — 182(46360)
Publc servce, leaching, scince, and culuralprofessionals 1062 169 —— 189[145-24.1)
Personal senvice workers 0 185 —e—i 235[191.283]
Business, admasiration, and engneerng professionals o5 1% —e— 20[20831.7)
Occupation (25 groups) <0001
Stated ndustial workers 194 0o . 00
Skied handing, storage and ransport workers o . 00
shlled industial worker: 240 0o . 00
Unsidled craft workers. 0w 00
Agricutural workers 39 0o . 00
Publc service clerks and personal care workers, an 2 e 12(05.23)
Sales workers. 62 5 e 13(03.33)
Clerks 8 ke 18(04-48)
Skied craft workers 3 b 32(07-85)
Technicians 174 7 — 42(15.8
Pubic servce associate professionals 534 " —— 43[15.92)
Business and administratn associate professionals 85 4t o] [29-6
Health and social work associate professionals ot T e 46[12.65)
Protecive senvces workers. 8t 5 —— 51[13126]
Foremen & 4 58[14.445]
Primary, secondary, and vocational education teachers. o7 & i 97(65126]
‘and science professionals &9 110 [ 163(116.195)
Professionas warking partaly as sel-employed 38 4 162(46-360]
Engineerng profess 1 2 188(116:278)
Pubic servce professionals %: % [ 204[142277)
Personal senvice wor 70 15 bei 2a5[191.283)
Business and adminstraton professionals ;e 286[223.355)
Iformaton and cuturalprofessionals 81 13 200(115687)
Drvers u 5 b . > 404[138814)

0 5 10 15 2 25 W 3% 0 45 N0 5 6
Prevalence (%)

Fig. 3. Weighted prevalence of exposure to long working hours (>48 h/week) according to occupation among men and among women. Notes: Occupational groups are presented in
increasing order of exposure prevalence. One occupational group was not presented in the figures because of very low sample size (Clergy).
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Subgroup Nobs  Nexposed Prevaence [96% G| P-Vae
Economic actty (4 groups) <0001
« e % Fod 77157101
Wanufactu s 28 [ 97(78117]
Agrculure B 10 e 105(46-194)
Senvces w8 1010 tel 163(147-179)
Economic actuiy (17 grovps) <0001
beverages, ] ey 76148118
Constrction e % e 77(57-101]
Wanutacture of ransport equpment ®0 2 e 89(42.158)
Manufacture of electncal lectronic and compuer products, and machinery 2w x —e—i 93[40.154]
Marufacture of other industnl products 158 108 e 96(68128]
B educaton, W tef 96(83111]
Agrculure,foresty and ishing 19 105[46.194]
Mg ang supp, ®w —e—i 133(81199)
w1 et 138[105.176]
Other service actvies mw ® e 62(87.262]
formabon and comemuscation E ] ——i 184(109280)
Accommodaton and food servce actes. us 4 boe 192130266
T 13 .t 217[166274)
Financial and nsurance actbes m s 25(149315)
Transportabon and sor mo 10 P 250[201304)
Reale w2 251[155.%6]
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21 [ e 37(11-8
Actwiies of extraterrtoral orgarisaons and bodies. ) 1 4 53(02249)
Marufacture of machinery and equpment ne.c. w2 e 58(28.101
Manufacture of wood and paper, and pnting w2 ey 70{31.132
and other non-metalic m B 73(24-159)
beverages, x 3 ot 7846118
Construction 206 % Foi 2757101
Wanufacture of chemicals and chemcal products oo et 80(32.158
wor 1 Fef 80(62.102
3 3 [ r— 89(20229
E 4 —— 89[42.158
adequpment 402 38 ——t 97 (47171
Manufacture of texties, wearng appare, eather products, and footwear 2 5 boey 98(30219
Admanistrative and support servce acties ®? B —— 102(62-154
Educaton & 0 e 104(78134
Agrculure,forestry and fishing w1 e 105[46.194
and repai mooe e 10[5419
Other service activies w1 —e—o 110(55189
Telecommunications. % 9 e 114[45222
Watersupply, sewerage, wasle management and emedaion acties ) —e—it 12958234
repai n W0 et 138[105.176)
Electricty, gas, team and ax condioning supply Wz P 4 141(67-245)
Actiies o househokds 7 8 —— 153(63288]
Human heath actes @ e 166(129208)
Manufacture of compute, electionc, and optcal products % n . i 167(52355)
Sputer programeming w2 T 168(92269]
6 1 b . 1 184(69.356)
Accommodation and food senvce acies. us 4 e 192[130266)
Arts, entertanment, and recreation actiies W ] 208(77402)
Financol and nsurance actbes m s ey 25(149315)
Publishing, programmng and broadcasting acties. il 1 [ . 1 249(80499]
Transportation and storage ™o e —— 250[20130.4
Real estate achviies w2 ey 251(155.366)
Screntic research and development 2 ® —_ 3100174473
egaland accountng, management consutancy, archéectural and engieenny, efc ") [ERE 31219 5449
Other scentiic andtechrical actvies © % e 350216503
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Fig. 4. Weighted prevalence of exposure to long working hours (>48 h/week) according to economic activity among men and among women. Notes: Economic activities are
presented in increasing order of exposure prevalence. Two economic activities were not presented in the figures because of very low sample size (manufacture of coke and refined

petroleum products, as well as mining and quarrying).

confidence intervals making our interpretation of the differences in
the prevalence of exposure between subgroups cautious. Further-
more, we also performed a multivariate analysis to take all
employment factors simultaneously into account. Long working
hours were defined using the European directive (48 hours a week).
This choice was based on several points: (1) this threshold is likely
to be pertinent for European countries, (2) there was no scientific
consensus in the literature, (3) there may be dose-response asso-
ciations between long working hours and health outcomes, and (4)
the choice of a higher threshold would have led to a lower statis-
tical power in our study. Indeed, as the weekly working hours are
35 hours a week for full-time employment in France, the prevalence
of more than 55 hours a week, for example, was very low in our
study (3.8% among men, and 2.4% among women). The following
limitations should be mentioned. The study of a more restrictive
definition of long working hours was difficult. We studied long
working hours in the main job and not for all jobs, this may have led
to underestimate the prevalence of exposure, but this underesti-
mation was likely to be very low as only 3.2% of the study sample
had more than one job. Our study had a cross-sectional design and
no causal inference could be made. However, this design was
adequate for such a study of exposure prevalence. We did not
control for multiple testing as our study was exploratory. We did
not study other aspects of working time such as shift or night work.

Our study may be one of the first studies to explore the
employment factors associated with long working hours, the
seldom available literature focusing on overtime and usual working
hours a week. Overtime and usual working hours a week are not
identical to the definition of long working hours according to the
European directive (48 hours a week). The comparison of our re-
sults with the literature was thus very difficult. Our gender-related
results were in line with previous findings on overtime and usual
working hours [13—17], as men were more likely to be exposed to
long working hours, and also overtime and longer usual working
hours a week, than women. This gender difference was observed in
France and Europe. The increasing prevalence of long working
hours with occupational levels echoed the occupational differences
found in overtime and usual working hours a week in France and

Europe [13—17]. In France, employees in small companies had a
higher prevalence of overtime [14] and longer usual working hours
a week [15], in line with our results on long working hours. Em-
ployees working in the private sector were found to have longer
usual working hours than those in the public sector in France [15],
which was also consistent with our findings on long working hours.
However, in France, the highest prevalence of overtime [14] and the
longest usual working hours a week [15,16] were observed in the
construction sector. In addition, in Europe [13], the associations
with overtime might differ from one country to another, for
example, for public/private sector or economic activity.

Long working hours defined using the European directive was
an exposure with a substantial prevalence, especially among men
in France. It should be mentioned that this definition referred to an
absolute limit for weekly hours (48 hours a week), i.e., to working
hours beyond a limit that should not be exceeded according to the
directive, except derogations. Long working hours, compensated or
not, are in general synonymous of workload and work intensity
[13]. In our study, the prevalence of long working hours was higher
among some subgroups of the working population of employees,
and this may guide prevention policies to reduce this exposure and
prevent health-related consequences. Nevertheless, more research
is needed as there may be strong differences in legislation between
countries and consequently in the prevalence of exposure to long
working hours and in the variation of this prevalence according to
subgroups between countries.
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