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Abstract
Objectives: Only a few studies have analyzed the health of self-employed workers. This cross-sectional study is the first to
compare health status among craftsmen joiners and paid joiners. Material and Methods: Clinical and paraclinical data
for self-employed craftsmen and employees were collected by occupational health doctors according to a standardized
protocol and compared. Health data and professional status relationships were analyzed by logistic regression. Results:
A total of 171 craftsmen and 196 paid workers were included. Craftsmen had more dermatologic pathologies (odds ratio
(OR) = 2.67, p < 0.05), ear/nose/throat symptoms (OR = 3.38, p < 0.001), pulmonary symptoms (OR = 2.46, p < 0.05),
musculoskeletal symptoms (OR = 3.09, p < 0.001), and abnormal audiogram (OR = 3.50, p < 0.001). The FEV1 was
significantly lower among craftsmen (p < 0.01), independently of tobacco smoke exposure. Conclusions: This survey highlights a high morbidity rate among self-employed craftsmen, suggesting that among woodworkers, professional status can
be a risk factor for health. The preventive medical system for craftsmen has to be rethought to guarantee better safety for
this population.
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INTRODUCTION
Craftsmen represent a significant part (10%) of the wor
king population in France, where self-employed workers,
including craftsmen, are covered by a specific insurance
fund. They do not, however, have a system of preventive
medicine or occupational health services. Hence, data
describing their relative health status are limited. A few
international studies have analyzed the cardiovascular
risk among self-employed workers [1,2], finding a lower
risk compared with staff workers. A US group evaluated all-cause mortality and identified a higher risk of
death among all self-employed workers [3], and a French
study found some associations between specific diseases
and certain occupations among the self-employed [4].

Moroccan [5] and French surveys [6] assessing the occupational health status among only craftsmen and
tradespeople revealed a high prevalence of different pathologies. Indeed, the Moroccan study, based on a population of 449 self-employed workers, reported a high
prevalence of musculoskeletal diseases (67.6%) and of
oral (58.2%) and ophthalmic (46.9%) diseases, among
others. In the French survey, based on a population
of 139 people, the authors reported a general morbidity
rate of 59.7%, among which 19.4% were work-related.
Respiratory dysfunction (19.4%), musculoskeletal and
skin diseases (15.8%), and cardiovascular problems were
the most frequent overall, but musculoskeletal disorders
were the most common work-related problems (5.7%),
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followed by skin, pulmonary, neurologic, and ear/nose/
throat (ENT) troubles (3.6%).
None of these studies, however, have compared self-employed craftsmen and staff workers in the same profession.
We can hypothesize that craftsmen are in poorer health
because they do not receive the same level of prevention
or medical supervision as employees, and because of supplementary occupational constraints related to their professional status. Here, we focus on woodworking because
it represents an important economic sector, with many
workers, and is well known for exposures to many occupational hazards linked to several pathologies [7,8]. Thus,
the aim of this study was to compare the health status of
joiners craftsmen and joiners employees.

MATERIAL AND METHODS
This cross-sectional study was carried out among a po
pulation of joiners in France, from April 2007 to February 2009.
Populations
Joiners craftsmen (known as ‘craftsmen’) are their own employers. They have their own health insurance fund. They
do not have to follow most of the hygiene and security laws.
Moreover, they are not subjected to medical follow-ups
by a company occupational health service. For this study,
they were invited by their health insurance fund to receive
a clinical examination focused on occupational hazards in
the Department of Occupational Diseases of Reims University Hospital. This medical examination was offered to
all active craftsmen currently working in the woodworking
field in 1 region of France (Champagne Ardenne).
The health service which examined craftsmen is the department of occupational diseases of Reims University
Hospital. This health service does not work for a company.
This is a health service which helps other physicians
(specialist, occupational physicians, GP) to determine
356
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etiological diagnosis of any potential occupational disease.
They train the future occupational physicians too, and
conduct research in the field of occupational health.
We compared the data for this group with that of a population of paid workers (known as ‘employees’) in the
same profession, from the same region. The employees
were recruited by occupational health physicians from
woodworking factories from the same region (3 joi
neries, 1 plywood production plant, truckers) and were
seen during a routine medical visit. Employees were
examined by their occupational physicians, who work
in a company occupational health service. This service
has to provide a yearly medical follow-up of all the paid
workers in France.
Each company has its own company-based occupational
physician. The physicians who follow up workers in woodworking companies offered to paid workers a possibility to
participate in this study, according to the same procedure
as for craftsmen. The medical examination of employees
was carried out by their regular occupational physician,
at their company’s occupational health service premises.
Each participant was informed about the purpose of the
study and agreed to participate. The qualified individuals,
both women and men, had to have been exposed for at
least 1 year to wood dust.
The response rate was 39% among the 715 woodworking craftsmen invited to receive the clinical examination
and 100% among the employees (p < 0.0001). There were
only 2 women in the joiners craftsmen group and 15 in the
joiners employees group. Hence, they were excluded from
the analysis. People with related jobs (carpenter, maintenance technician in woodworking, wood cutter, etc.) were
excluded too. After exclusion, 171 joiners craftsmen files
and 196 employees files were analyzed.
Data collection
The consultant filled out the same 3-part questionnaire
for each participant. The first part covered data on sex,
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age, job, duration of occupational exposure, and smoking.
Smoking was defined as active or former smoking.
The second part concerned the medical data: the presence
of functional symptoms and medical examination. The consultant’s search for information included an interview and
a clinical examination that covered the respiratory system
(presence of dyspnea), musculoskeletal system (presence
of joint pain, with location), ENT system (epistaxis, stuffy
nose, or frequent rhinorrhea), and the presence of skin pathology. The occupational origin of the symptoms was not
assessed. The last part of the questionnaire reported the
results of the lung function testing and audiogram. The spirometry was performed with a calibrated device for each
participant. The results were filled in according to age, sex,
ethnicity, weight, and size of the individual. We focused
on the forced vital capacity (FVC) and the forced expiratory volume in 1 s (FEV1). These endpoints were considered abnormal when their values were below 80% of the
theoretical results. Abnormal spirometries were classified
into 3 categories: restrictive syndrome when only forced
vital capacity was under 80%; obstructive syndrome when
only forced expiratory volume was abnormal; and mixed
syndrome when both parameters were abnormal.
The audiogram was also performed with a calibrated device in a soundproof testing room. The audiogram was
analyzed by a trained physician in order to determine if
it would be compatible with a noise-induced hearing loss
(NIHL). Selective 4000 Hz hearing loss is characteristic of
the onset of NIHL, defined here as a hearing loss > 30 dB
(uni- or bilateral) at 4000 Hz without a loss at 8000 Hz [9].
The global morbidity rate was defined by the presence of
at least 1 functional symptom or an abnormal spirometry
or audiogram.
The approval by a medical ethics review board was not
required under French research ethics legislation. The
workers were informed that their medical data would be
used for this study, and that they were free to refuse or
withdraw at any moment.

ORIGINAL PAPER

Statistical analysis
Files with missing data were excluded. We compared
the 2 populations using the student’s t-test for continuous variables. The significance level was set as p < 0.05.
We used the Chi square test for dichotomous categorical
variables (with Yates correction if necessary or the Fisher’s
test). Logistic models were computed in order to provide
the odds ratios between the diseases and the occupational
status (craftsmen or employees). The models were adjusted for category (craftsmen or employees), age, smoking,
and age at the beginning of working as a joiner. Employees were used as the reference category. A “forward-backward” selection procedure was computed for each initial
model. All analyzes were performed with R software and
the EpiCalc package.

RESULTS
Table 1 shows the distribution of the populations in
terms of age, smoking, years of service in the joinery,
and the age when they began to work as a joiner. The
age of the subjects and their years of service in woodworking (as craftsmen or employees) are highly correlated (r = 0.81).
The global morbidity rate of the 2 populations
was 68.8%. This rate among craftsmen was 89.3%, while
it was 52.9% among employees (p < 0.001). Table 2 shows
the distribution of the different diseases locations
in the 2 populations. After adjustment, the prevalence
of each symptom remained statistically higher among
craftsmen (Table 2).
An ethmoid adenocarcinoma was discovered in 1 craftsman. The prevalence of rachis pain (cervical, dorsal and
back pain) and lower limbs pain was significantly higher
among craftsmen, but there was no difference concerning
the upper limbs (Table 3).
The audiogram results differed statistically between
the 2 populations according to the used criteria, with
IJOMEH 2014;27(3)
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Table 1. Demographic characteristics of craftsmen and employees
Craftsmen
(N = 171)

Employees
(N = 196)

p

Age (years) (M±SD)

47.1±8.1

39.9±10.7

< 0.001

Years in joinery (years) (M±SD)

27.1±10.9

18.3±10.7

< 0.001

Age at the beginning as a joiner (M±SD)

20.0±6.8

21.6±6.4

< 0.050

28.7

49.5

< 0.001

Variable

Smoking status: smokers (%)
M – mean; SD – standard deviation.

Table 2. Distribution of diseases among craftsmen and employed male joiners
Craftsmen
(N = 171)
(%)

Employees
(N = 196)
(%)

Dermatology

14.6

5.1

3.18**

2.67*

Dyspnea

15.8

7.7

2.25*

2.46*

Musculoskeletal

63.2

30.6

3.89***

3.09***

ENT

45.6

20.9

3.17***

3.38***

Hearing loss

74.6

35.4

5.36***

3.50***

Spirometry

16.0

11.4

1.48

1.16ns

Morbidity

89.3

52.9

7.42***

6.05***

Disease

OR
crude

adjusteda,b

ns

ENT – ear/nose/throat; OR – odds ratio.
* p < 0.05, ** p < 0.01, *** p < 0.001.
ns – non-significant (p > 0.05).
a
Adjusted for age and smoking.
b
Employees = referent categories.

Table 3. Distribution of joint pain among craftsmen and employed male joiners
Craftsmen
(N = 171)
(%)

Employees
(N = 196)
(%)

Upper limb

34.1

22.4

1.79**

1.41ns

Lower limb

29.3

12.1

3.01***

3.03***

Rachis

15.4

4.3

4.08***

3.03***

Joint pain
location

OR
crude

adjusteda

Adjusted for age.
Other abbreviations as in Table 2.
a

a larger degradation in craftsmen (adjusted odd ratio
(ORa) = 3.29, p < 0.001).
As regards the spirometry results, the mean of the percentage of the predicted (% predicted) FEV1 was lower
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among craftsmen, smokers or non-smokers (p < 0.01)
(Table 4). The mean of the percentage of the predicted
(% predicted) FEV1 was lower only among smoking
craftsmen (p < 0.05). The obstructive syndrome was more
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Table 4. Spirometric parameters’ values among craftsmen and employed male joiners
Craftsmen
(N = 171)
95.2±14.7
91.4±10.5
96.7±15.8
96.5±14.7
93.7±14.5
97.6±16.0

Variable
Predicted FEV1 (M±SD)
smokers
non-smokers
Predicted FVC (M±SD)
smokers
non-smokers

Employees
(N = 196)
103.9±22.3
102.7±22.5
105.1±22.1
101.1±21.1
101.9±21.1
100.2±21.1

p
***
**
**
*
*
ns

FEV1 – forced expiratory volume in 1 s; FVC – forced vital capacity.
Other abbreviations as in Table 2.

Table 5. Distribution of restrictive, obstructive, and mixed syndromes among craftsmen and employed male joiners, at spirometry
Variable

OR

Craftsmen
(N = 171)

Employees
(N = 196)

crude (p)

adjusted (p)a,b

4.7
5.3
5.9

2.1
1.6
7.8

2.35ns
3.56*
0.75ns

2.51ns
3.56ns
0.77ns

Respiratory syndromes
(% of prevalence)
restrictive syndrome
obstructive syndrome
mixed syndrome
Adjusted for smoking.
Other abbreviations as in Table 1 and 2.
a

frequent among craftsmen (crude OR = 3.32, p = 0.03),
but it was no more statistically significant after adjustment
for smoking and the job (ORa = 3.31, p = 0.06) (Table 5).

DISCUSSION
The findings suggest that craftsmen are less healthy than
employees. The craftsmen’s morbidity rate (89.3%) was
higher than that of the employees population (52.9%)
(ORa = 6.05, p < 0.001). We cannot compare this rate
with the findings in the literature because there are no
specific data for woodworking, but our self-employed po
pulation had a very high morbidity rate compared to the
Moroccan and French studies [5,6]. This very high prevalence may be explained by the used criteria.
Joint pain appears to be more frequent in craftsmen, with
the knee and back pain as the predominant locations.

A Swedish survey [10] also found more knee osteoarthritis in wood workers (OR = 2.02, 95% CI: 1.11–3.69),
while the French survey [6] evaluating the health status
of craftsmen among baker-pastry cooks, house painters,
and hairdressers found that the first functional complaint
concerned the musculoskeletal system, with a prevalence
of 5.7%. The Moroccan survey provided a similar result
with a prevalence of 67.6% for the handicraft sector
and 47.2% for self-employed woodworkers [5]. A larger
workload, associated with time constraints, and higher
stress could explain these results. Indeed, craftsmen often work alone and ensure the efficiency of their business
by themselves. Moreover, they often work more hours
per week.
Audiograms were abnormal among craftsmen twice as
much as among employees (ORa = 3.50, p < 0.001).
A Norwegian survey also found higher hearing threshIJOMEH 2014;27(3)
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olds in woodworkers (OR = 1.7, 95% CI: 1.4–2.3) [11].
The greater prevalence of these hearing losses in craftsmen supports the idea of a misuse of protective equipment under an otherwise equal exposure. Two studies
have affirmed that craftsmen engage in a more limited use of collective and individual technical protection [5,12].
On the other hand, spirometry results highlight that craftsmen (smokers or non- smokers) have a lower FEV1. Moreover, we did identify more dyspnea among craftsmen in
our study. However, there were no spirometric syndromes
(restrictive, obstructive or mixed syndromes) after adjustments. In the literature, data are contradictory for this
endpoint [8,13–17]. Some studies suggest an exposureeffect relationship between lung function alteration and
wood dust [8], but others have not found this effect. The
absence of statistical differences in the prevalence of obstructive and restrictive syndromes may be explained by
the fact that the observed prevalence is weak. The power
of this study is probably too weak to allow to highlight
a statistically significant increase of lung diseases. On
the contrary, there is a significant decrease of the FEV1
among craftsmen, independently of a tobacco smoke exposure. This may indicate some differences in occupatio
nal respiratory exposure. The role of the wood dust cannot
be argued. The joiners may use or be exposed to numerous
toxic substances while performing the different tasks. But
this result highlights a lower protection level against respiratory exposures.
There are several important limitations in this study,
which need to be taken into account.
The main limitation is the low response rate among
craftsmen (39%). The recruitment process may have created a selection bias; indeed, based on volunteering for
craftsmen, this recruitment may have selected craftsmen
with health problems. Several factors could explain why
a craftsman has decided or not to come to the medical
check-up proposed by their health insurance fund.
360
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First, craftsmen needed to go to the Reims University
Hospital, which is the only medical center for craftsmen.
This may require a long journey for craftsmen working
in the southern part of the region. They needed more
than 4 h to do the round trip. Thus, they may have declined the invitation for this reason. Second, craftsmen
did not earn money when they came for the medical exa
mination, because they were not working. Third, such
low response rate supports the hypothesis that craftsmen
may have a lower level of medical care, and one reason
for it is the lack of time.
Perhaps the feeling of poorer health could have led craftsmen to take the opportunity of a free medical check-over,
but there are several arguments against it. A medical
examination is free in France. Moreover, the proposed
check-over was preventive, and craftsmen have been informed that they would not be treated for a potential
disease. Consequently, a craftsman with a medical problem would probably prefer to consult a doctor in their own
town than to have the preventive check-over. In addition
to this, the slight decrease of spirometric parameters highlighted in this study would probably not lead to a feeling
of poorer health. Therefore, this feeling was not a major
factor of response to our invitation. It is likely that these
were not craftsmen with health problems who came for
this medical examination, but rather those who lived close
to the hospital. Consequently, the perceived health probably did not induce a major systematic bias of selection.
Another potential bias was an observation bias, because
different occupational health physicians handled the clinical examination within the population. Moreover, the occupational physicians knew the status (craftsmen or employees) of the worker. Nevertheless, the same method of
data collection was used for both populations, with professionals asking closed questions. This form of data collection guarantees a better quality and homogeneity of data,
in contrast to a self-completed questionnaire or a retrospective study based on medical records.
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There are numerous differences between these 2 populations. On average, craftsmen began their self-employment
careers at the age of 40, which could explain their higher
mean age. Most joiners had not practised other jobs before. There are differences in job exposure, too. There is
a large variety of jobs among employees: foremen, forklift
operators, maintenance technicians, joiners. On the other hand, jobs are more homogeneous among craftsmen.
Most of them are joiners. Hence, this study was carried
out among joiners only. Occupational exposures are probably different between employees and craftsmen: rhythms
of the work, loading, alternation of tasks. Some data were
collected during the medical examination in this study.
Unfortunately, these data were not objective enough to
be interpreted. Consequently, the analysis was conducted
in 2 relatively like-for-like jobs: joiner craftsmen and employees.
The selection and observational bias may not be the
only bias in this study. The findings may be influenced
by a healthy worker effect. Moreover, employees who
developed disabling disease or symptoms related to work
tended to leave their company (sometimes following a dismissal) and settle as craftsmen because they could not find
a job in another field of activity. There is certainly a lack of
data concerning the work history and the work conditions
in this study. But these data would be partly subjective. For
example, a craftsman could declare during the medical interview to work 100 h per week. This study design does
not allow to validate such data. In the same way, a worker
could declare the use of personal protective equipment,
even if he usually did not use it. Craftsmen have been invited to participate in this study by their health insurance
fund. It is likely that this recruitment process induced a serious bias concerning this type of subjective data on preventive measures. Consequently, we chose to collect only
some more objective data from medical examination.
More details concerning job exposure would provide very
interesting data. For example, wood dust is well known to
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cause multiple pathologies or symptoms [7,8,10,11]. The
dermatologic, ENT, dyspnea, and rheumatologic symptoms were found with a higher prevalence among craftsmen. However, the aim of this study was not to highlight
that craftsmen are more exposed to wood dust, or another occupational hazard, than employees, but to emphasize that craftsmen are less healthy than employees,
i.e. that the ‘craftsman status’ is a risk factor in itself for
health.
This study design did not allow to determine the causes.
There are several hypotheses that can explain this result.
The first one obviously regards the work conditions. Craftsmen have less restrictive work regulations. Consequently,
prevention, hygiene and safety measures are less developed. They may have less money to invest in security equipment or handling equipment. Moreover, self-employed
people may work longer per week than employed workers.
Another hypothesis is a low access to the preventive and
therapeutic medicine. Craftsmen are not followed up by an
occupational health system. There are few prevention and
no systematic medical examinations by an occupational
physician. Moreover, they may rarely be on a sick-leave
(this is the reason of a potential healthy worker effect in
this study). Craftsmen often work more than 8 h per day.
They may not have enough time to consult a doctor. Overall, self-employed people (such as craftsmen or medical
doctors) are often less medically followed-up.
Few studies have addressed craftsmen, especially in the
context of occupational health. This study comparing
craftsmen and employees from the same profession is the
first of its kind, to our knowledge. Despite its numerous
limitations, it provides some evidence showing that craftsmen are less healthy than employees. Further studies must
be conducted to explore the different factors which could
explain such a difference in health.
These factors include the differences in tasks, occupatio
nal exposures and prevention policies, but some other factors as well. Craftsmen do not benefit from a prevention
IJOMEH 2014;27(3)
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and information system focused on occupational health.
They cannot attend to problems by themselves because
of the lack of time, funding, and knowledge. They might
have some differences concerning the medical care. It is
likely that craftsmen have resorted to the assistance of the
health system less often (sick-leave, medical examination)
than employees.
Further specifically designed studies have to be carried
out. This is essential to understand better why craftsmen
are less healthy than employees, and, what is most important, to propose some efficient solutions to this problem.
Consequently, craftsmen’s insurance fund ought to conduct similar medical examinations, and to promote safety
rules, to better protect craftsmen’s health.
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