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a b s t r a c t
Objectives: Disc-related sciatica (DRS) is a signiﬁcant and costly health problem in the working population.
The aim of this pilot study was to assess the feasibility of a surveillance system for DRS using hospital
databases for lumbar disc surgery (LDS).
Methods: A total of 272 inpatients (119 men and 153 women) living in a French region and discharged
in 2002–2003 from a spine center of a large University Hospital following LDS were compared with
demographic and socioeconomic data on the population of the same region. Medical and occupational
histories were gathered using a mailed questionnaire. The age-adjusted relative risks and population
attributable fraction of risk (PAF) were calculated in relation to occupations and industries.
Results: Information on employment was available for the 75 women and 71 men. The risk of LDS varied
according to occupations and industries. PAFs ranged between 30% (12–48) for male blue collar workers
and 22% (4–40) for female lower white collar workers. PAFs ranged between 7 and 17% in the economic
sectors at high risk.
Conclusion: The surveillance of LDS can identify occupations and industries at risk.
© 2010 Société française de rhumatologie. Published by Elsevier Masson SAS. All rights reserved.

1. Introduction
Disc related sciatica (DRS) is a frequent public health problem
leading to major socioeconomic costs. Its prevalence is estimated
to be about 5 to 10% of that of low back pain [1], but wide variations in point prevalence (ranging from 1.6 to 13%) and lifetime
incidence (ranging from 12 to 43%) have been reported depending
on the deﬁnition used and the population involved [1–3]. Although
not caused only by work, DRS represents a major proportion of low
back work-related diseases in France, as in many other countries
[1,3,4], with about 2500 cases receiving compensation every year
in France. Despite the high burden of disease, no French surveillance data on work-related musculoskeletal disorders (MSDs) were
available for the working population before 2002, except for Workers’ Compensation claim statistics. The French Institute for Public
Health Surveillance, therefore, implemented a multilevel epidemiological surveillance system for work-related MSDs in the Pays de la
Loire region (5% of the French working population) [5]. Information
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on the work-relatedness of herniated discs is still limited. Several
individual characteristics (e.g., weight, height, smoking habits and
genetic factors) are known to increase the risk of disc herniation [4],
as are also occupational risk factors, such as high physical workload, manual material handling, working in a ﬂexed or twisted
trunk position or with arms above shoulder level [4–7], driving
and exposure to whole-body vibrations [8–11]. Since genetic factors and many individual risk factors for sciatica are not or are less
modiﬁable than workplace factors, information about the occupations and industries in which workers develop sciatica is essential
to target prevention strategies in the population.
We have previously reported results of the surveillance of carpal
tunnel syndrome in the French general population that provided
useful information on the attributable risk of CTS according to
occupation and helped policy makers to target preventive intervention programs [5]. The second stage of the multilevel surveillance
program was the implementation of a sentinel event system for the
surveillance of DRS [5]. Among the potential sources of information,
workers’ compensation data was impaired by considerable underreporting and did not allow precise assessment of DRS [12]. Neither
the cases of DRS diagnosed in primary care settings nor DRS with
disc herniation conﬁrmed by CT-scan or MR imaging were system-
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atically registered in France. The main source of usable information,
therefore, appeared to be the French hospital database (PMSI) that
systematically registers hospital discharges for DRS. However, the
coding of hospital stays for conservative treatment of DRS may be
imprecise, depending on the coding strategy for non-speciﬁc and
speciﬁc DRS followed by rheumatologists. Hospital discharges following lumbar disc surgery performed in specialized spine centers
thus appeared to be the best available sentinel event for the surveillance of DRS. Using the PMSI database for 2003, the annual rate of
lumbar disk surgery (LDS) was estimated at 60 per 100,000 persons
in the French general population (72 per 100,000 for men and 49
per 100,000 for women), with slight variations between regions
[French Institute for Public Health Surveillance, data not published].
These estimates were in line with those reported in the USA and
Nordic countries [13–16]. We conducted a pilot study in the general
population of one district of the region to evaluate the feasibility of
the surveillance system for LDS before its extension to the whole
region. Our aim in this study was to describe the surveillance system and its ability to assess the risk and the attributable fraction of
risk of LDS according to occupation categories and industry sectors.
2. Methods
2.1. Protocol
2.1.1. Population
The population base for this study was deﬁned as all residents of the Loire-Atlantique region between the ages of 20–59
[307,822 women (49.8%) and 309,861 men (50.2%)]. According to
French National Institute of Statistics and Economic Studies (INSEE)
census of 1999, the economic structure was diversiﬁed and was
similar overall to that of most French regions, except Paris – Îlede-France. The annual rates of disc surgery were 66 per 100,000
for men and 49 per 100,000 for women in this region [data not
published].
2.1.2. Inclusion and data collection procedure
The pilot study was undertaken in the spine clinics of the University Hospital of Nantes (one of the four spine centers of the
region) that performs about 38% of the lumbar disc surgery for the
region’s inhabitants (36% for men and 43% for women) [data for
the years 2002–2003]. We limited the study to patients residing
in the catchment area hospitalized between 1st January 2002 and
31st December 2003 (hospital admission dates).
The standardized medical outcome summaries entered on the
PMSI database for each hospital stay for LDS were collected. This
summary contains administrative data (name, sex, birth date and
dates of hospital admission/discharge) and main clinical information, such as main diagnosis, comorbidities and medical or surgical
procedures coded according to the International Classiﬁcation of
Diseases, 10th revision (ICD 10th) and the French classiﬁcation of
surgical procedures. From this database, we ﬁrst extracted the hospital admissions of subjects aged 20 to 59 having undergone lumbar
or sacral discectomy for disc-related radiculopathy in the spine
center during the study period. Admissions for the following diagnoses were selected: ICD-10th codes M511 (lumbar and other disc
disorders with radiculopathy), M512 (other speciﬁed intervertebral disc displacement), M518 (other speciﬁed intervertebral disc
disorders) and M519 (intervertebral disc disorders, unspeciﬁed).
Hospital admissions were eligible for the study only if the surgical
procedure included conventional lumbar discectomy or microendoscopic lumbar discectomy. Patients were deﬁnitively included
only if they had not undergone previous back surgery. Each eligible
patient was informed of the study by his surgeon and received a
consent form and a questionnaire by mail. Information was col-
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lected on medical and surgical history and employment history
(industry, occupation and description of tasks throughout employment).
2.2. Analysis
Each occupation throughout employment was coded with the
two-digit (31 classes studied) French classiﬁcation of occupations
(PCS codes). The analysis was performed on the occupation at the
time of LDS. Age- and gender-speciﬁc annual incidence rates were
computed for employed patients according to each occupational
category (or industry sector), with the number of patients having
undergone LDS in 2002 or 2003 as numerator. The denominator was
the number of persons of the same age, gender and occupational
category (or industry sector) in the general population of the LoireAtlantique region. Denominator computation was performed with
the database of the last available INSEE census (1999) at the time of
the study, assuming that the general population remained stable.
The age-adjusted relative risks (RR) of LDS according to occupation category (or industry sector) were computed using the
Mantel-Haenszel method with the whole sample of subjects
included in the study as reference, whether they were employed at
the time of LDS or not. The non-working subjects included subjects
who had never worked, mainly women, pensioners, and all unemployed subjects at the time of LDS. The population attributable
fraction of risk (PAF [%]) to work in the occupation category under
consideration was subsequently computed using the following formula:
PAF = Pe (RR − 1)/ [Pe (RR − 1) + 1]

(1)

The PAF takes into consideration the proportion of subjects in
the general population (Pe [%]) and represents the proportion of
cases of LDS in the whole population for each gender, which could
theoretically be avoided if the occupation category under consideration did not expose a worker to an excess risk of LDS [17].
3. Results
A total of 272 inpatients (119 men and 153 women) were
included in the pilot study. Their mean age was 42.2 years
(SD = 10.2) without differences between genders. The response rate
to the mailed questionnaire was higher for men than for women
(59.7% vs 49.1%, P < 0.01). Responders were older than the others
(43.4 years [SD = 9.5] vs 40.4 [SD = 10.5], P < 0.05). Information on
employment was available for the 75 women and 71 men, but not
for the non-responding patients.
Mean age did not differ between genders. Fifty-four women and
62 men were employed at the time of the lumbar disc surgery,
and 21 women and 9 men were unemployed. The mean length of
employment in the last job was high (12.4 years, SD = 10.7), without difference between genders. Most men (97%) and women (87%)
had had the same job for the preceding 5 years. If not, most workers
remained in the same industry sector or occupation category.
Cases of LDS were identiﬁed in 24 occupation categories (out
of a total of 31 represented in the region), mainly government
employees, nurses, employees in commerce for women and skilled
and unskilled industrial blue collar workers, drivers and skilled
craft workers for men. No signiﬁcant excess risk of LDS was
observed for farmers, craftsmen, salesmen and managers, or for
professionals of both genders (Table 1). In contrast to men, excess
risk of LDS was observed in female technicians and intermediate occupations (RR = 2.1). Lower grade services, sales and clerical
white-collar workers were at high risk of LDS (RR = 1.8 for women
and RR = 3.6 for men). High risk in blue-collar workers (RR = 2.4)
occurred only for men. The more detailed 2-digit classiﬁcation of
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Table 1
Incidence, age-adjusted relative risks and population attributable risk fractions of lumbar disc surgery (PAF) according to occupation category in the general populationa .
Pe (%)b

n

Age-adjusted RR [CI 95%]c

PAF (%) [range]d

Women
1. Farmers
2. Craftswomen, saleswomen and managers
3. Upper white-collar and professionals
4. Technicians and intermediate occupations
43. Intermediate occupations in health and social work
5. Lower white-collar workers
52. Employees of government and public services
56. Personal service employees
6. Blue-collar workers

1.1
2.4
5.3
11.7
4.5
32.5
11.1
7.9
6.5

0
0
6
14
7
30
16
7
4

–
–
2.5 [1.0–5.9]
2.1 [1.1–4.0]
2.9 [1.3–6.4]
1.8 [1.1–3.1]
2.7 [1.5–4.7]
1.9 [0.8–4.2]
–

–
–
–
12 [2–26]
8 [1–20]
22 [4–40]
16 [5–29]
–
–

Men
1. Farmers
2. Craftsmen, salesmen and managers
3. Upper white-collar and professionals
4. Technicians and intermediate occupations
5. Lower white-collar workers
6. Blue-collar workers
62. Skilled manufacturing workers
64. Drivers
67. Unskilled manufacturing workers

2.5
6.2
11.8
22.0
8.3
30.5
8.8
3.4
5.1

0
6
6
7
8
34
12
7
7

–
2.2 [0.9–5.2]
0.8 [0.4–2.0]
0.6 [0.3–1.4]
3.6 [1.6–8.5]
2.4 [1.4–4.0]
2.5 [1.3–4.7]
3.9 [1.8–8.8]
3.9 [1.6–9.6]

–
–
–
–
18 [5–38]
30 [12–48]
11 [3–24]
9 [3–21]
13 [3–31]

a

Patients employed at time of lumbar disc surgery (54 women and 62 men, missing occupational category for one man).
Pe (%): percentage of the general population of the region in this occupation.
c
RRs were computed when at least ﬁve cases were diagnosed, with the whole sample of subjects, employed or unemployed during the year of lumbar disc surgery as
reference group; 95% conﬁdence interval.
d
This range was computed using the lower and higher limits of the conﬁdence interval of the RR of LDS in equation (1) (See the text for details).
b

occupations showed that the excess risk for the male blue collar workers mainly involved routine occupations, such as skilled
(RR = 2.5) and unskilled manufacturing workers (e.g., packers and
machine operators) (RR = 3.9), and drivers (RR = 3.9). The high
risk among female intermediate occupations in health and social
work mainly involved nurses (RR = 2.9). The risk was also high
for lower-grade white-collar employees, mainly employees of
government and public services, (e.g., nurses’ aides and hospi-

tal cleaners) (RR = 2.7) and personal services (e.g., personal care
workers) (RR = 1.9). The PAF of LDS was 30% [12–48] for male
blue-collar workers, suggesting that about 30% of the cases occurring in this category of workers could theoretically be avoided
if the excess risk of LDS could be eliminated. The PAF for male
and female lower white-collar workers and female intermediate
occupations were 18 [5–38], 22 [4–40] and 12% [2–26], respectively.

Table 2
Incidence, age-adjusted relative risks and population attributable risk fractions of lumbar disc surgery (PAF) according to industry sector in the general populationa .
Pe (%)b

n

Age-adjusted RR [CI 95%]c

PAF (%) [range]d

Women
Agriculture, forestry and ﬁshing
Manufacturing industries
Construction
Wholesale and retail trade
Hotels and restaurants
Transport, storage and communication
Financial intermediation activities
Temporary work and services to industry
Public administration
Education
Human health and social activities
Personal services activities

1.8
6.1
0.7
8.3
2.6
2.8
2.1
6.3
6.8
6.9
13.8
3.4

0
6
0
5
4
2
0
2
4
8
21
1

–
3.7 [1.5–9.3]
–
1.4 [0.9–3.6]
–
–
–
–
–
2.1 [1.0–4.5]
2.5 [1.5–4.3]
–

–
14 [3–34]
–
–
–
–
–
–
–
7 [9–19]
17 [6–31]
–

Men
Agriculture, forestry and ﬁshing
Manufacturing industries
Construction
Wholesale and retail trade
Hotels and restaurants
Transport, storage and communication
Financial intermediation activities
Temporary work and services to industry
Public administration
Education
Human health and social activities
Personal services activities

4.0
18.2
7.8
10.5
2.1
6.4
1.9
10.1
6.0
3.9
3.7
2.3

2
15
8
5
1
11
2
4
4
2
5
1

–
1.3 [0.7–2.4]
2.0 [1.0–4.4]
1.6 [0.6–4.0]
–
2.6 [1.3–4.9]
–
–
–
–
6.1 [2.2–16.6]
–

–
–
8 [0–21]
–
–
9 [2–20]
–
–
–
–
16 [4–36]
–

a

Patients employed at time of lumbar disc surgery (54 women and 62 men, missing industry sector for one woman and two men).
Pe (%): percentage of the general population of the region in this occupation.
c
RRs were computed when at least ﬁve cases were diagnosed, with the whole sample of subjects, employed or unemployed during the year of lumbar disc surgery as
reference group; 95% conﬁdence interval.
d
This range was computed using the lower and higher limits of the conﬁdence interval of the RR of LDS in equation (1).
b
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Individuals who had undergone LDS worked in 35 different
industry sectors (out of a total of 58 represented in the region).
The construction (RR = 2.0), transport (RR = 2.6) and human health
and social work (RR = 6.1) sectors were at high risk of LDS for men
and the sectors at risk for women were the manufacturing industries (RR = 3.7), wholesale and retail trade (RR = 1.4), human health
and social work (RR = 2.7) and education (RR = 2.1) sectors (Table 2).
The PAFs of lumbar disc surgery ranged between 7 and 17% in
these high risk sectors for women and between 8 and 16% for
men.
4. Discussion
This pilot study showed the feasibility of a surveillance system
for DRS in the general population-based on the registration of hospital discharge following LDS. Wide variations in the relative risks of
LDS according to occupations and industry sectors were observed,
suggesting that such a system might help policy makers to target preventive measures for occupations and industry sectors at
high risk. The population studied included all inhabitants of the
region, whether working or not, and covered all occupations and
industry sectors. Hospitalization for LDS registered in the French
hospital information system (PMSI) was chosen as sentinel event
for herniated discs in the absence of accurate administrative information for sciatica requiring conservative treatment. We, therefore,
studied the hospital discharges following disc surgery registered
in the PMSI database of a large university hospital, which covers
almost 99% of all hospital discharges with high accuracy compared
to hospital patients’ records.
The outcome chosen for surveillance (i.e., DRS requiring disc
surgery) is better deﬁned than signs of radiculopathy assessed
by the questionnaire used [3]. However, one essential question
is whether this event reﬂects the incidence of DRS in the population, since the numbers of patients suffering from DRS and not
undergoing surgery for disc herniation cannot be established in
France. Back surgery rates are known to vary between countries
and even regions for several reasons [16], including lack of scientiﬁc
evidence, ﬁnancial incentives and disincentives for surgical intervention, differences in clinical training, professional opinion and
patients’ preferences [15]. The level of education and the socioeconomic status may have intervened [15,18]. It is possible that manual
workers in our study encountered more difﬁculties in coping with
back pain at work, and this may have led to increased use of health
care and surgical treatment [6,15,18,19]. Another possible bias may
have been in workers’ perceptions of their working conditions as
poor, thus leading to greater probability of medical consultation
or even surgical treatment [8]. Socioeconomic differences in how
physicians evaluate patients’ needs for surgery can lead to a bias
in medical decisions [20], but it has been shown that differences
in severe back pain according to socioeconomic class were not due
to socioeconomic differences in healthcare use [21]. Nevertheless,
the rates of disc surgery computed in the region used for this pilot
study were close to those in France (data not shown), suggesting
that no particular features of healthcare use or medical practice
could explain our results.
It should be pointed our that work exposure was appraised at the
levels of industry and job-title, without in-plant job analysis, and
therefore, no precise assessment of the actual exposure to biomechanical and psychosocial risk factors of DRS was undertaken. The
collection and coding of occupational and economic activity information was based on detailed information about employment and
tasks using methodology comparable to that of the INSEE census.
Classiﬁcation bias was minimized by the high proportion of patients
being actively employed at the time of the surgical intervention
and the length of service in the most recent job. Moreover, where
occupational changes occurred during the 5-year period before
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surgery, there were very few shifts from one occupational category
(or industrial sector) to another.
In this pilot study, we restricted the investigation of the surveillance protocol to only one spine center. This may have led to an
underestimation of the incidence of LDS, despite its wide catchment area. No signiﬁcant age differences were observed between
patients included in the study and those treated surgically in the
other four spine centers, and thus estimates of relative risk of
LDS according to age should be unbiased even if the incidence
was underestimated. Women were overrepresented in our study,
possibly explained by the higher inclusion of nurses and nurses’
aides working in the University Hospital. This was observed in
Finnish health care workers [15] and could have led to overestimation of the risk for hospital employees and the health
sector. The low participation rate overall (57%), with differences
between genders, might have introduced a selection bias, and
we cannot exclude the possibility of selection bias of patients
according to employment status or occupational class. Nevertheless, the University Hospital is the largest spine center in the
region and receives patients from all towns and socioeconomic categories. Thus, selection bias alone would probably not explain our
results.
The computation of the PAFs assumed several hypotheses,
namely a causal relationship between the occurrence of lumbar
disc herniation (and lumbar disc surgery) and work exposure. The
reference group was enlarged to the whole sample of subjects,
which underestimated the age-adjusted RRs and the PAFs of LDS
in speciﬁc industries and occupation categories, because the comparison group included a substantial proportion of industrial and
occupational groups at signiﬁcantly high risk of LDS. The lack of statistical power due to the small number of incident cases reduced the
accuracy of estimates of RR and PAF, and some industries and occupations associated with lower RR might not have been identiﬁed.
Analyses took into account age and gender, but not other potential
confounding factors related to occupational and non-occupational
risk factors for DRS [15,18]. In particular, no information was available on non-occupational physical activities, such as housework,
second jobs, non-professional driving, leisure and sports activities.
Some of these (e.g., housework for women) may be more prevalent in categories with the lowest incomes, and, therefore, be a
confounding factor for the association between LDS and lowergrade occupations. However, except for sex and age, which were
taken into account in the analyses, non-occupational causes of sciatica seem unlikely to play a major role as confounding factors
[3,6,22].
These preliminary ﬁndings were in line with the epidemiological literature on DRS. The excess risk of LDS for lower occupational
categories (blue collar workers for men and lower services, sales,
and clerical white collar workers for women) is consistent with the
occupational category distribution of severe low back pain leading
to hospitalization or back surgery [6,11,15,23]. Our results conﬁrm
the excess risk of sciatica previously reported in industrial workers, material handlers, machine operators [24,25], drivers [3,9,10]
nurses and nurses’ aides [26], and service and nursing home workers [27]. The sectors highlighted by this study are in accordance
with previous studies [2,14,27].
To our knowledge, very little has been published on the population attributable fraction of disc-related sciatica and nothing on
the PAF of LDS. The estimates we computed are in line overall with
those reported by the WHO Global Burden of Disease project for
low back pain [7% (21–41)] [28]. Assuming that other risk factors
remain unchanged and that there is a causal relationship between
work exposure and sciatica, the population attributable fractions of
sciatica to work in high risk occupations should reveal the proportion of sciatica cases that might be prevented following reduction
of risk in the workplace [17]. This indicator is useful from a public
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health viewpoint to help policy makers to implement preventive
measures. This pilot study demonstrates the feasibility of a surveillance program using LDS as sentinel event for DRS in the general
population. This system could provide information on the distribution of LDS according to occupations and industry sectors and
the work-related PAF in the general population. Such information
would be valuable for public policy.
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