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ABSTRACT

Introduction In view of the debate about biomechanical and toxic factors in Dupuytren's
disease, we aimed to describe its relationship with certain occupational factors and alcohol
intake and smoking.

Method Subjects in the French GAZEL cohort answered a questionnaire in 2012 included
self-reported Dupuytren's disease, such as disabling Dupuytren's disease (including surgery).
In 2007, self-assessed lifetime occupational biomechanical exposure was recorded (carrying
loads, manipulating a vibrating tool, climbing stairs), as well as alcohol intake, smoking and
diabetes mellitus. Analyses were performed on high alcohol intake, smoking and duration of
relevant work exposure, stratified by gender for both outcomes.

Results A total of 13,587 subjects answered the questionnaire in 2012 (73.7% of the
questionnaire sent) and constituted the sample (10,017 men and 3,570 women, aged from 64
to 73 years; mean age for men 68 years and for women 65 years). Among men age, diabetes,
heavy drinking and over 15 years of manipulating a vibrating tool at work were significantly
associated with Dupuytren's disease; except for diabetes, the association with these factors
was stronger for disabling Dupuytren's disease (or surgery). Among the 3,570 women
included, 160 reported Dupuytren's disease (4.5%). The number of cases in the group of
women was too low to reach conclusions, although the findings seemed similar for age,
diabetes and vibration exposure.

Conclusion In this large French cohort study, Dupuytren's disease in men was associated with
high levels of alcohol consumption and exposure to hand-transmitted vibration. It is likely

that the same applied to women.
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ARTICLE SUMMARY
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10 e The longitudinal study confirmed that Dupuytren's disease in men was associated with
12 high levels of alcohol consumption and exposure to hand-transmitted vibration in this
14 large French cohort study, adjusted for age and diabetes.

e Although this is one of the first studies to analyze risk factors for women, the number

19 of cases was too small to draw conclusions, though they appeared similar.

23 STRENGTHS AND LIMITATIONS OF THIS STUDY

e The study had limitations: self-reported diagnosis, possible residual confounding
28 (genetic factors mainly).

30 e Strengths of our study came from the longitudinal design, the relatively large size of

32 the cohort, women included.
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Dupuytren's disease is characterized by chronic contracture of the (fourth and fifth) fingers of
the hand toward the palm, usually accompanied by thickening of the palmar skin.!"! It has a
clear genetic background.* ™

Since its description by Guillaume Dupuytren in 1831 following Henry Cline Sr. and Sir
Astley Cooper, there has been controversy regarding biomechanical work exposure which
might contribute to the development of this disorder.”! An exhaustive review and a meta-
analysis was conducted to address this controversy, and concluded that there is good evidence
of an association between vibration exposure and Dupuytren's disease.[”! However, recent
opinion still considers that occupational exposure, including vibration, is not a risk factor for
Dupuytren's disease in manual workers.!"**) These authors argued there are still conflicting
results and that evidence is based only on two longitudinal studies. The roles of alcohol

[9,10

consumption and smoking are also a matter of debate,”'”) although one large longitudinal

study found a clear relationship between such exposure and Dupuytren's disease.!'
We used data from the GAZEL cohort study to describe the prevalence of Dupuytren's

disease, and to analyze its association with certain risk factors, including exposure to

vibration, alcohol intake and smoking.

METHODS

Population

The GAZEL cohort is made up of employees of Electricité de France (EDF) and Gaz de
France (GDF), the French national utility for energy production and distribution. The
company employs workers in various trades and of different socioeconomic status. At
baseline in 1989, the cohort included 20,625 volunteers and 18,428 followed, men then aged

4
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40-50 and women 35-50 years. In January of each year since then, the participants have
completed a general self-administered questionnaire about their lifestyle, health, and

occupational situation.!'”

In the present study, we included only the subjects who answered the 2012 GAZEL

questionnaire (which included a question about Dupuytren's disease).

Potential risk factors

Information on gender and age (at 2012), was collected through the general questionnaire.
Occupational risk factors were assessed in the 2007 questionnaire. Data on nine different
types of biomechanical exposure were available, including the number of years of exposure
during their working lives. In this study of Dupuytren's disease, we analyzed the potential role
of manipulating a vibrating tool. As information about forceful activity was not available,
carrying loads was considered to be a proxy for forceful work and was also taken into
account. Climbing stairs, an irrelevant exposure for Dupuytren's disease, was also used as a
‘control exposure’ to check the lack of relationship. For these variables, three categories were
considered for men based on duration of exposure: i.e. never exposed, exposed but for less
than 15 years, and exposed for 15 years or more. In the view of the number of exposed
women in the cohort, the exposure for women was only considered as yes or no. In addition,
at inception of the cohort in 1989, a ‘yes or no’ question about manipulating vibrating tools

was also available, and computer work was used as control exposure.

Data for alcohol consumption were available for each year since 1992, and three categories
were also considered on the basis of the distribution observed. Only heavy drinkers were
taken into account based on the results of a previous study:''*) less than 3 glasses aday of any
alcohol, 3 to 4 glasses of wine or beer, and 5 or more glasses of wine/beer or 3 glasses or

more of spirits a day. If a subject had increased his alcohol consumption between 1992 and
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2012, the highest category was taken into consideration. Data on smoking had been collected
at inception in 1989 and grouped in three categories and: nonsmoker or former smoker, 1 to
20 cigarettes/cigars or pipes, over 20 cigarettes/cigars or pipes per day. As for alcohol
consumption, the highest smoking category was taken into consideration, if the subject had

increased consumption during the study period.

Diabetes mellitus was self-reported every year fron 1989.

Outcomes

When assessed in 2012, a specific question on Dupuytren's disease was asked: “ 1) Have you
ever had Dupuytren’s disease (thickening of the palmar skin, nodes or contracture of the
fourth fingers of the hand)? ; 2) if yes, do you have any limitation from it? 3) Have you had

surgery for it?”.

We considered two outcomes, i.e. Dupuytren's disease (yes or no) based on the answer to the
first question; and a three category variable: no Dupuytren's disease (reference), Dupuytren's
disease without surgery and without limitations, Dupuytren's disease with surgery or

limitation.

Analyses

Univariate and multivariate analyses were stratified on gender for both outcomes. For the
multinomial regression model, all the variables were included, except ‘control exposure’
variables. Statistical Analysis Software was used for all statistical analyses (SAS, v9.3, SAS
Institute Inc, Cary, NC, USA). Associations were considered statistically significant if the p-

value was less than 0.05.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 19

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeiBollqig sousby 1e GZoz ‘ZT aung uo /wod fwg uadolway:dny wolj pspeojumod "#T0Z Arenuer 6Z U0 ¥TZy00-£T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

Page 7 of 19 BMJ Open

RESULTS

The 13 587 subjects who answered the GAZEL questionnaire in 2012 constituted the sample

©CoO~NOUITA,WNPE

10 (10,017 men and 3,570 women). The participation rate was 73.7% (18,428 questionnaires sent
12 in 2012). Subjects were aged from 59 to 73 years (mean age 68 years for men and 65 years for

14 women).

17 Of the 10,017 men included, 839 reported Dupuytren's disease (8.4%), including 342 who
reported surgery or limitations (3.4%). Age, diabetes mellitus, heavy drinking and over 15

22 years of manipulating a vibrating tool at work were significantly associated with self-reported
24 Dupuytren's disease, with a dose-effect relationship (Table 1). Similar results were found

26 when a yes/no question was used at the inception of the cohort in 1989. As expected, none of
28 the ‘control exposure’ variables were associated with Dupuytren's disease. Reported durations
of exposure of carrying loads and smoking habits were not found to be associated with

33 Dupuytren's disease. The associations were stronger when considering disabling Dupuytren's

35 disease (or surgery) than for Dupuytren's disease without reported surgery or disability (Table
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37 2). Figure 1 show a clear dose effect in relation to duration of exposure, with a 5 year step.

40 Of the 3,570 women included, 160 reported Dupuytren's disease (4.5%), including 78 who
reported surgery or limitations (2.2%). Associations were found to be weak and questionable,
45 although age, diabetes and vibration exposure were still significant (Tables 3 and 4); however,

47 only small numbers of women were in the heavy drinking and occupationally exposed groups.
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The study confirmed that Dupuytren's disease in men was associated with high levels of
alcohol consumption and exposure to hand-transmitted vibration in this large French cohort
study, adjusted for age and diabetes, whereas smoking habits and other types of occupational
exposure were not. Although this is one of the first studies to analyze risk factors for women,

the number of cases was too small to draw conclusions, though they appeared similar.

The study had various limitations. The diagnosis was self-reported, without confirmation of
any physical examination by a physician. However, Dupuytren's disease is easily diagnosed,
with no major differential diagnoses. The lack of confirmation possibly led therefore to an
underestimation of the disorder, but this was probably limited considering that the prevalence
of this disorder in the study was comparable with information available for the same age
category in the general population.’) A possible residual confounding effect should also be
discussed: information regarding genetic factors, such as family history of Dupuytren's
disease, hand trauma, epilepsy and anticonvulsant drug intake, that are considered to be
associated with Dupuytren's disease, was not available. However, an association between

these factors and vibration exposure and alcohol intake seems unlikely.

One of the strengths of our study is the relatively large size of the cohort. Since we had only
one measure of Dupuytren's disease in 2012, i.e. the number of reported cases of Dupuytren's
disease, we studied factors associated with prevalent cases. However, assessment of work
exposure five years before evaluation of the outcome, and the regular evaluation of alcohol
intake and smoking throughout the follow-up period enabled us to be confident about the
associations observed, that were confirmed by information collected at inception, i.e. 23 years

before.
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One important finding was confirmation of the association between alcohol consumption in
men with Dupuytren's disease, with a dose-response relationship.""'*'* The association with

reported limitations (or surgery) was interesting because this has been described many times

©CoO~NOUITA,WNPE

10 by clinicians but never reported in large cohort studies.!"! Diabetes seemed to be related to the
12 occurrence of Dupuytren's disease and not with limitations in men, but interestingly was
14 associated with limitations in women. Smoking and heavy smoking were not found to be
16 associated with Dupuytren's disease, which was unexpected considering the possible ischemic
etiology of Dupuytren’s disease and some recent studies.'"'" Lack of relationship was
21 possibly due to the limited number of very heavy smokers (61 men and 26 women smoked 2

23 packs/day or more).

In terms of occupational exposure, only vibration was found to be related to Dupuytren's

30 disease. Previous studies have showed that high cumulative work exposure to vibration

[

32 (intensity x duration) was associated with Dupuytren’s disease.'>'> ¥ Although exposure to

34 vibration during working life was self-reported, it corresponded to specific exposure with a
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36 probably low memory effect. Hand-vibration transmitting tools in our cohort were mostly
screw tools, common drills and (infrequently) pneumatic drills, where strenuous hand grip
41 increase vibration damage. The role of high levels of vibration exposure is plausible,
43 especially as a result of the local hypoxia and chronic ischemia hypothesized in Dupuytren’s
45 contracture.””! Similar magnitudes of strength of association found in published studies
support the plausibility of a causal relationship.l”! Carrying loads was studied because, with

50 some tasks, such exposure is associated with manual work, and heavy forceful exposure
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52 during the working life was not available in the GAZEL cohort. However, no relationship was

54 found here.
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In addition to the well-established genetic factors, and despite the limitations discussed, this
study emphasized the roles of occupational hand-transmitted vibration exposure and alcohol
consumption in Dupuytren's disease. The question of compensation in some cases following
documented high levels of exposure should be reviewed, as should improvement of working

conditions with a view to prevention.
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N (total) n % Odds ratio (univariate analyses) Odds ratio (multivariate analysis)*
Age? 1.03 [ 1.01; 1.06] 1.03 [ 1.00; 1.06]
Diabetes
No 8581 692 8.06 1 1
Yes 1436 147 10.24 1.30 [ 1.08; 1.57] 1.31 [ 1.07; 1.60]
Smoking habits (pack/day)**
Non-smoker (or former smoker) 6055 488 8.06 1 1
Smoker < 1 2670 229 8.58 1.07 [ 0.91; 1.26] 1.05[0.88; 1.24]
Smoker >1 1246 117 9.39 1.18 [ 0.96; 1.46] 1.05[0.83; 1.32]
Drinking habits (glass/day)**
<3 2551 174 6.82 1 1
3or 4 glasses of wine /beer 4864 411 8.45 1.26 [ 1.05; 1.52] 1.22 [1.01; 1.48]
>5 glasses of wine/beer or >3 2577 249 9.66 1.46 [ 1.19; 1.79] 1.36 [1.10; 1.69]
glasses of spirits
Carrying loads (assessed in 2007),
number of years of exposure
No 6812 565 8.29 1 1
1 to 15 years 1026 89 8.67 1.05[0.83; 1.33] 0.95[0.74; 1.22]
>15 years 1393 129 9.26 1.13[0.92; 1.38] 0.91[0.71; 1.16]
Climbing stairs (assessed in 2007),
number of years of exposure
No 7281 618 8.49 1
1 to 15 years 810 63 7.78 0.91[0.69; 1.19]
>15 years 1147 102 8.89 1.05[0.85; 1.31]
Manipulating vibrating tools
(assessed in 2007), number of
years of exposure
No 7630 614 8.05 1 1
1 to 15 years 772 76 9.84 1.25[0.97; 1.60] 1.25[0.95; 1.65]
>15 years 781 88 11.27 1.45[1.15; 1.84] 1.52 [ 1.15; 2.02]
Carrying loads (assessed in 1989)
No 8888 737 8.29 1
Yes 1129 102 9.03 1.10[ 0.88; 1.36]
Manipulating vibrating tools
(assessed in 1989)
No 9278 760 8.19 1
Yes 739 79 10.69 1.34 [ 1.05; 1.71]
Comp work (as: din 1989)
No 5270 444 8.43 1
Yes 4747 395 8.32 0.99 [ 0.86; 1.14]

* (s3gv) Jnauadns juswaublasug

Table 1. Univariate and multivariate analyses of Dupuytren’s disease (yes versus no) and available factors assessed
in the previous period in men.

Data in bold: p<0.05) ,* model included all variables shown, **maximum consumption reached, 2 age as continuous variable, OR
associated with an increase of one unit
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1 Dupuytren’s disease without limitations or surgery Dupuytren’s disease with limitations or surgery
2 N n % Odds ratio (univariate Odds ratio (multivariate n % Odds ratio (univariate Odds ratio (multivariate
3 (total) analyses) analysis)* analyses) analysis)*
4 Age? 10017 496 495 1.01[0.98;1.04] 1.00 [ 0.97; 1.04] 343 342  1.07]1.03; 1.11] 1.07 [ 1.03; 1.11]
Diabetes
5 No 8581 405 472 1 1 287 334 1 1
6 Yes 1436 91 6.34  1.38[1.09; 1.74] 1.41 [ 1.10; 1.82] 56 390 1.19[0.89; 1.60] 1.18[0.87; 1.59]
7 Smoking habits (pack/day)**
Non-smoker (or former smoker) 6055 292 482 1 1 196 324 1 1
Smoker < 1 2670 132 494 1.03[0.83;1.27] 1.04 [ 0.83; 1.30] 97 3.63 1.13[0.88; 1.45] 1.06 [ 0.81; 1.37]
Smoker >1 1246 68 5.46 1.15[0.88; 1.51] 1.06 [ 0.79; 1.43] 49 393  1.23[0.90; 1.70] 1.04 1 0.74; 1.46]
loDrinking habits (glass/day) **
113 2551 103 4.04 1 1 71 278 1 1
q30r4 glasses of wine /beer 4864 264 543 1.37[1.08; 1.73] 1.32 [ 1.03; 1.68] 147  3.02 1.11[0.83;1.47] 1.091 0.81; 1.47]
5 glasses of wine/beer or >3 glasses of spirits 2577 125 485 1.24[0.95; 1.62] 1.12 [0.84; 1.50] 124 481 1.78[1.32;2.40] 1.71 [ 1.25; 2.33]
1 4'Carrying loads (assessed in 2007), number
'of years of exposure
15No 6812 350 5.14 1 1 215 3.16 1 1
16l to 15 years 1026 48 4.68 0091[0.67;1.25] 0.88 [ 0.63; 1.22] 41 4.00 1.27[0.90; 1.79] 1.06 [ 0.73; 1.52]
15 years 1393 61 438 0.86[0.65; 1.14] 0.79 [ 0.56; 1.09] 68 488 1.56[1.18;2.07] 1.08 [ 0.76; 1.52]
18Climbing stairs (assessed in 2007), number
of years of exposure
[§ 7281 358 492 1 260 357 1
201 to 15 years 810 42 5.19  1.05[0.75; 1.45] 21 2.59 0.72[0.46; 1.13]
21>15 years 1147 58 5.06 1.03[0.78; 1.37] 44 3.84 1.08[0.78; 1.50]
22Manipulating vibrating tools (assessed in
2007), number of years of exposure
23No 7630 377 494 1 1 237 311 1 1
241 to 15 years 772 38 492 1.02[0.72; 1.43] 1.05 [ 0.72; 1.52] 38 4.92  1.62[1.14; 2.30] 1.56 [ 1.07; 2.29]
2515 years 781 40 512 1.07[0.77;1.50] 1.20 [ 0.81; 1.78] 48 615 2.05[1.49;2.82] 1.98 [ 1.34; 2.91]
2¢eCarrying loads (assessed in 1989)
27N0 8888 437 492 1 300 338 1
Yes 1129 59 5.23  1.07[0.81; 1.42] 43 3.81 1.14[0.82; 1.58]
28Manipulating vibrating tools (assessed in
291989
30No 9278 453 488 1 307 331 1
31Yes 739 43 5.82  1.23[0.89; 1.69] 36 4.87 1.51[1.06; 2.16]
3 omputer work (assessed in 1989)
0 5270 262 497 1 182 345 1
33Yes 4747 234 493 0.99[0.83;1.19] 161 3.39  0.98[0.79; 1.22]
34 Table 2. Univariate and multivariate analyses of Dupuytren’s disease (without limitations or surgery, with limitations or surgery, compared with
gg reference class: no Dupuytren’s disease) and available factors assessed in the previous period in men.
g; Data in bold: p<0.05,* model included all variables shown, **maximum consumption reached, 2 age as continuous variable, OR associated with an increase of
39 one unit
40
a1 14
42
43
44
45
46 ‘sa1bojouyo9) fefl uPELEe SFIRNRN Y ‘6 Gl BEH PRE IS0 Po1e(5 1 653R AL} Bl s e B Kdds Aq perdeloid
47 * (s39gV) Jnaiadns 1uswaublasug
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W
<
1 N (total) n % Odds ratio (univariate analyses) Odds ratio (multivariate analysis)* ‘5
2 Age? 3570 160 448 1.05 [ 1.01; 1.09] 1.05 [ 1.01; 1.10] B
>
3 Diabetes -
4 No 3252 140 431 1 1 9
5
©
6 Yes 318 20 6.29 1.49 [ 0.92; 2.42] 1.71 [ 1.04; 2.81] =
7 Smoking habits (pack/day)** §
8 [¢°]
9 Non-smoker (or former smoker) 2626 115 4.38 1 1 S‘
10 Smoker < 1 711 34 478 1.10 [ 0.74; 1.62] 1.16 [ 0.76; 1.77] ‘,ﬂ
T o
11 Smoker >1 187 8 428 0.98 [ 0.47;2.03] 0.96 [ 0.43;2.11] P .:
12 Drinking habits (glass/day)** 2 g
13 g i
14 <3 2423 103 425 1 1 o %
<
15 3or 4 glasses of wine /beer 843 39 4.63 1.09 [ 0.75; 1.59] 0.83[0.54; 1.27] o '8
o
>
16 >5 glasses of wine/beer or >3 271 17 6.27 1.51 [ 0.89; 2.56] 1.17[0.64;2.12] S N
17 glasses of spirits =. 8
Q
18 Carrying loads (assessed in = S
19 2007) = 9
20 No 2995 131 437 1 % N
N
21 Yes 151 1 7.28 1.72[0.91; 3.25] 2 9
22 Climbing stairs (assessed in QN
= ©
23 2007) g &
24 No 3024 137 453 1 cm3
o E=
Sg Yes 116 6 5.17 1.15[ 0.50; 2.66] 2] %3
27 Manipulating vibrating tools %‘g B
28 (assessed in 2007) ~ (‘BD E
29 No 3163 142 4.49 1 1 =3 o
oS
30 Yes 4 2 50.0 21.28 [ 2.98; 152.19] 17.17 [ 2.35; 125.62] = o g
X c >
31 Carrying loads (assessed in e}
1989) S0
32 a=a
33 No 3433 153 4.46 1 al®
[T
34 Yes 137 7 5.11 1.15[0.53;2.51] 533
W
35 Manipulating vibrating tools 3 m i
36 (assessed in 1989) g@ =
37 No 3555 159 447 1 @ - 2
o
38 Yes 15 1 6.67 1.53[0.20; 11.67] >
= 3
39 Comy work (as din o S
40 1989) g @
41 No 885 39 441 1 e o
42 o 3
43 Yes 2685 121 451 1.02[0.71; 1.48] =R
o
[72])
= 3
44 3
45 ) =]
46 - &
o [
47 S 3
48 Table 3. Univariate and multivariate analyses of Dupuytren’s disease (yes versus no) and available factors assessed in the 3 3
49  previous period in women. e N
20 . . . . . . . 5 O
51  Data in bold: p<0.05,* model included all variables shown, **maximum consumption reached, > age as continuous variable, OR @
92 associated with an increase of one unit S
53 e
54 2
55 @
56 =
57 &
58 15 8
59 g
60 o
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1
2 Dupuytren’s disease without limitations or surgery Dupuytren’s disease with limitations or surgery
3 N n % Odds ratio (univariate Odds ratio (multivariate n % Odds ratio (univariate Odds ratio (multivariate
A (total) analyses) analysis)* analyses) analysis)*
5Age2 3570 82 2.30 1.04[0.98; 1.09] 1.04[0.98; 1.10] 78 2.18 1.06 [ 1.01; 1.12] 1.07 [ 1.01; 1.13]
Diabetes
6No 3252 75 2.31 1 1 65 2.00 1 1
TYes 318 7 220  0.97[0.45;2.13] 1.18 [ 0.53; 2.61] 13 4.09 2.09 [ 1.14; 3.83] 2.27[1.22; 4.24]
8Smoking habits (pack/day)**
ONon-smoker (or former smoker) 2626 62 2.36 1 1 53 2.02 1 1
18moker < 1 711 16 225  0.96[0.55;1.67] 0.99 [0.54; 1.82] 18 2.53 1.26 [ 0.73; 2.16] 1.36 [ 0.76; 2.41]
1§moker >1 187 3 1.60  0.68[0.21;2.19] 0.78 [0.24; 2.55] 5 2.67 1.32[0.52; 3.35] 1.15[0.41; 3.27]
1Drinking habits (glass/day)**
1 2423 51 2.10 1 1 52 2.15 1 1
1%94 glasses of wine /beer 843 23 2.73 1.30[0.79; 2.14] 1.06 [ 0.60; 1.87] 16 1.90 0.89 [ 0.50; 1.56] 0.63[0.33; 1.20]
1%5 glasses of wine/beer or >3 glasses of spirits 271 8 2.95 1.43[0.67;3.05] 1.30 [ 0.57; 3.00] 9 3.32 1.58 [ 0.77; 3.25] 1.04 [ 0.46;2.39]
limbing stairs (assessed in 2007)
1Ro 3024 69 228 1 68 225 1
1¥es 116 2 1.72  0.76 [ 0.18; 3.14] 4 3.45 1.54[0.55;4.31]
18 anipulating vibrating tools (assessed
1% 2007)
260 3163 70 2.21 1 1 72 2.28 1 1
es 4 1 25.00 21.57 [ 1.93; 240.79] 18.69 [ 1.61; 216.66] 1 25.00 21.00 [ 1.88; 234.10] 15.87 [ 1.36; 184.70]
2(13arrying loads (assessed in 1989)
o 3433 78 2.27 1 75 2.18 1
2%8es 137 4 2.92 1.29[0.47; 3.59] 3 2.19 1.01[0.31; 3.24]
ZQ{anipulating vibrating tools (assessed
2;'13 1989)
0 3555 81 2.28 1 78 2.19 1
26cs 15 1 6.67  2.99[0.39;23.05] 0 0.00 0.00 [ 0.00; I]
2€omputer work (assessed in 1989)
280 885 20 226 1 19 2.15 1
2Yes 2685 62 2.31 1.02[0.61; 1.70] 59 2.20 1.02[0.61; 1.73]
30

3% able 4. Univariate and multivariate analyses of Dupuytren’s disease (without limitations or surgery, with limitations or surgery, compared to reference class: no
3Pupuytren’s disease) and available factors assessed in the previous period in women.

34

3Bata in bold: p<0.05,* model included all variables shown, **maximum consumption reached, ? age as continuous variable, OR associated with an increase of one unit
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Association between work exposure, alcohol intake, smoking and Dupuytren’s disease in a

large cohort study (Gazel) =>STROBE Statement
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Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the

title or the abstract Yes

(b) Provide in the abstract an informative and balanced summary of

what was done and what was found Yes
Introduction
Background/rationale 2 Explain the scientific background and rationale for the

investigation being reported Yes
Objectives 3 State specific objectives, including any prespecified hypotheses Yes
Methods
Study design 4 Present key elements of study design early in the paper Yes
Setting Describe the setting, locations, and relevant dates, including

periods of recruitment, exposure, follow-up, and data collection Yes
Participants 6 (a) Give the eligibility criteria, and the sources and methods of

selection of participants. Describe methods of follow-up Yes

(b) For matched studies, give matching criteria and number of

exposed and unexposed N/A
Variables 7 Clearly define all outcomes, exposures, predictors, potential

confounders, and effect modifiers. Give diagnostic criteria, if

applicable Yes
Data sources/ measurement 8* For each variable of interest, give sources of data and details of

methods of assessment (measurement). Describe comparability of

assessment methods if there is more than one group Yes
Bias 9 Describe any efforts to address potential sources of bias Yes
Study size 10 Explain how the study size was arrived at N/A

(multipurpose
cohort)

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If

applicable, describe which groupings were chosen and why Yes
Statistical methods 12 (a) Describe all statistical methods, including those used to control

for confounding Yes
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ABSTRACT

Introduction In view of the debate about biomechanical and toxic factors in Dupuytren's
disease, we aimed to describe its relationship with certain occupational factors, alcohol intake
and smoking.

Method Subjects in the French GAZEL cohort answered a questionnaire in 2012 including
self-reported Dupuytren's disease (yes/no), and as disabling Dupuytren's disease (including
surgery). In 2007, self-assessed lifetime occupational biomechanical exposure was recorded
(carrying loads, manipulating a vibrating tool, climbing stairs), as well as alcohol intake,
smoking and diabetes mellitus. Analyses were performed on high alcohol intake, smoking and
duration of relevant work exposure, stratified by gender for both outcomes.

Results A total of 13,587 subjects answered the questionnaire in 2012 (73.7% of the
questionnaire sent) and constituted the sample (10,017 men and 3,570 women, aged from 64
to 73 years; mean age for men 68 years and for women 65 years). Among men age, diabetes,
heavy drinking and over 15 years of manipulating a vibrating tool at work were significantly
associated with Dupuytren's disease; except for diabetes, the association with these factors
was stronger for disabling Dupuytren's disease (or surgery). Among the 3,570 women
included, 160 reported Dupuytren's disease (4.5%). The number of cases in the group of
women was too low to reach conclusions, although the findings seemed similar for age,
diabetes and vibration exposure.

Conclusion In this large French cohort study, Dupuytren's disease in men was associated with
high levels of alcohol consumption and exposure to hand-transmitted vibration. It is likely

that the same applied to women.
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ARTICLE SUMMARY

e The longitudinal study confirmed that Dupuytren's disease in men was associated with

©CoO~NOUITA,WNPE

10 high levels of alcohol consumption and exposure to hand-transmitted vibration in this
12 large French cohort study, after adjustment for age and diabetes.

14 e Although this is one of the first studies to analyze risk factors for women, the number
of cases was too small to draw conclusions, though associations appeared similar to

19 those observed in men.

23 STRENGTHS AND LIMITATIONS OF THIS STUDY

e The study had limitations: self-reported diagnosis, possible residual confounding
28 (genetic factors mainly).

30 e Strengths of our study came from the longitudinal design, the relatively large size of

32 the cohort, women included.
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Dupuytren's disease is characterized by chronic contracture of the fourth and fifth fingers of
the hand toward the palm, usually accompanied by thickening of the palmar skin.!"! It has a
clear genetic background.* ™

Since its description by Guillaume Dupuytren in 1831 following Henry Cline Sr. and Sir
Astley Cooper, there has been controversy regarding biomechanical work exposure which
might contribute to the development of this disorder.”! An exhaustive review and a meta-
analysis was conducted to address this controversy, and concluded that there is good evidence
of an association between vibration exposure and Dupuytren's disease.'*”) However, some
authors still consider that occupational exposure, including vibration, is not a risk factor for

[1,8,9

Dupuytren's disease in manual workers.!"®° These authors argued there are still conflicting

results and that evidence is based only on two longitudinal studies. The role of alcohol

[9,10

consumption and smoking are also a matter of debate,”'”) although one large longitudinal

study found a clear relationship between such exposure and Dupuytren's disease.!'
We used data from a large cohort study to describe the prevalence of Dupuytren's disease, and

to analyze its association with certain risk factors, including exposure to vibration, alcohol

intake and smoking.

METHODS

Population

The GAZEL cohort is made up of employees of Electricité de France (EDF) and Gaz de
France (GDF), the French national utility for energy production and distribution (GAZEL
stands for GAZ and ELectricité). The company employs workers in various trades and of

different socioeconomic status. At baseline in 1989, the cohort included 20,625 volunteers,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 38

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeiBollqig sousby 1e GZoz ‘ZT aung uo /wod fwg uadolway:dny wolj pspeojumod "#T0Z Arenuer 6Z U0 ¥TZy00-£T0Z-uadolwa/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

Page 5 of 38 BMJ Open

o
=
(&
% g
3 men then aged 40-50 and women 35-50 years, and 18,428 are still followed up. In January of 2
4 7]
5 each year since then, the participants have completed a general self-administered =
6 =2
; questionnaire about their lifestyle, health, and occupational situation.!?! %
o
9 7
12 In the present study, we included only the subjects who answered the 2012 GAZEL T o
o =
12 . L . . g @
13 questionnaire (which included a question about Dupuytren's disease). g 2
14 z =
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16 Potential risk factors § z
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18 Information on gender and age (in 2012), was collected through the general questionnaire. ‘% ®
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20 Occupational risk factors were assessed in the 2007 questionnaire. Data on nine different 2 E
21 =)
>
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o
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;g during their working lives (carrying loads, bending trunk, drive a vehicle, kneeling, climbing § m2
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27 stairs, climbing ladder, working with arm over the shoulder, carrying load on the shoulder, FaN
28 RS
29 manipulating a vibrating tool). In this study of Dupuytren's disease, we analyzed the potential g3 9
30 DwE
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g; role of manipulating a vibrating tool. As information about forceful activity was not available, o 29
SN
c
gi carrying loads was considered to be a proxy for forceful work and was also taken into %,; 2
(]
35 o : 3m3
36 account. Climbing stairs, an irrelevant exposure for Dupuytren's disease, was also used as a 202
37 Q- 'Z
38 ‘control exposure’ to check the lack of relationship. For these variables, three categories were > g
39 5 3
40 considered for men based on duration of exposure: i.e. never exposed, exposed but for less = g
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. . r 3
jé than 15 years, and exposed for 15 years or more. In view of the number of exposed women in ga’ =
o
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44 : 4 : : 5 2
45 the cohort, the exposure for women was only considered as yes or no. In addition, at inception 3 o
Q
46 : : o 5 €
47 of the cohort in 1989, a ‘yes or no’ question about manipulating vibrating tools was also S 3
48 2 B
49 available, and computer work was used as control exposure. S IS
° 3
9'_3'_
52 Data for alcohol consumption were available for each year since 1992, and three categories Z
53 @
]
2‘51 were also considered on the basis of the distribution observed. Only heavy drinkers were 3
@
O
gs taken into account based on the results of a previous study:!'*) less than 3 glasses a day of any §
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alcohol, 3 to 4 glasses of wine or beer, and 5 or more glasses of wine/beer or 3 glasses or
more of spirits a day. If a subject had increased his alcohol consumption between 1992 and
2012, the highest category was taken into consideration. Data on smoking had been collected
at inception in 1989 and grouped in three categories : nonsmoker or former smoker, 1 to 20
cigarettes/cigars or pipes, over 20 cigarettes/cigars or pipes per day. As for alcohol
consumption, the highest alcohol-intake category was taken into consideration if the subject

had increased consumption during the study period.

Diabetes mellitus was self-reported every year from 1989.

Outcomes

In 2012, a specific question on Dupuytren's disease was asked: ““ 1) Have you ever had
Dupuytren’s disease (thickening of the palmar skin, nodes or contracture of the fourth finger
of the hand)? ; 2) if yes, do you have any limitations because of it? 3) Have you had surgery

for it?”.

We considered two outcomes, i.e. Dupuytren's disease (yes or no) based on the answer to the
first question; and a three category variable: no Dupuytren's disease (reference), Dupuytren's
disease without surgery and without limitations, Dupuytren's disease with surgery or

limitations.

Analyses

Univariate and multivariate analyses were stratified on gender for both outcomes. For the
multinomial regression model, all the risk factors previously described were included, except

‘control exposure’ variables. Statistical Analysis Software was used for all statistical analyses
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(SAS, v9.3, SAS Institute Inc, Cary, NC, USA). Associations were considered statistically
significant if the p-value was less than 0.05. Odds ratios (OR) and their 95% confidence

intervals were computed.

©CoO~NOUITA,WNPE

Authorization from the appropriate ethics committee was obtained (« Comité Consultatif

13 National d'Ethique pour les Sciences de la Vie et de la Santé »).

18 RESULTS

20 The 13 587 subjects who answered the GAZEL questionnaire in 2012 constituted the sample
(10,017 men and 3,570 women). The participation rate was 73.7% (18,428 questionnaires sent
o5 in 2012). Subjects were aged from 59 to 73 years (mean age 68 years for men and 65 years for

27 women).

30 Of the 10,017 men included, 839 reported Dupuytren's disease (8.4%), including 342 who
32 reported surgery or limitations (3.4%). Age, diabetes mellitus, heavy drinking and over 15

34 years of manipulating a vibrating tool at work were significantly associated with self-reported
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Dupuytren's disease, with a dose-effect relationship (Table 1). Similar results were found

39 when a yes/no question was used at the inception of the cohort in 1989. As expected, none of
41 the ‘control exposure’ variables were associated with Dupuytren's disease. Reported durations
43 of exposure to carrying loads and smoking habits were not found to be associated with
Dupuytren's disease. The associations were stronger when considering disabling Dupuytren's
48 disease (or surgery) than for Dupuytren's disease without reported surgery or disability (Table

50 2). Figure 1 show a clear dose effect in relation to duration of exposure, using a 5-year step.
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53 Of the 3,570 women included, 160 reported Dupuytren's disease (4.5%), including 78 who

55 reported surgery or limitations (2.2%). Associations were found to be weak, although age,
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diabetes and vibration exposure were still significant (Tables 3 and 4); however, only a small

number of women were heavy drinkers or occupationally exposed.

DISCUSSION

The study confirmed that Dupuytren's disease in men is associated with high levels of alcohol
consumption and exposure to hand-transmitted vibration in this large French cohort study,
after adjustment for age and diabetes, whereas smoking habits and other types of occupational
exposure were not. Although this is one of the first studies to analyze risk factors among
women, the number of exposed cases was too small to draw any conclusion, although

associations appeared similar to those observed in men.

The study had some limitations. The major limitation came from the fact that the diagnosis
was self-reported, without any confirmation by physical examination by a physician. In most
cases, Dupuytren's disease is easily diagnosed, with no major differential diagnoses, although
it might be previous hand trauma, camptodactyly, tendovaginitis stenosans in a fixed flexion
position for example. In addition, we considered the 4™ digit only.'"" This lack of
confirmation may have led to an underestimation of the prevalence of the disorder but it was
probably limited, considering that the prevalence of this disorder in our study was comparable
with that observed for the same age category in the general population.”'*! A possible
residual confounding effect should also be discussed: information regarding genetic factors,
such as family history of Dupuytren's disease, hand trauma, epilepsy and anticonvulsant drug
intake, that are considered to be associated with Dupuytren's disease, was not available.
However, an association between these factors and vibration exposure and alcohol intake

seems unlikely.
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One of the strengths of our study is the relatively large size of the cohort. Since we had only

one measure of Dupuytren's disease in 2012, i.e. the number of reported cases of Dupuytren's

©CoO~NOUITA,WNPE

10 disease, we studied factors associated with prevalent cases. However, assessment of work
12 exposure five years before evaluation of the outcome, and the regular evaluation of alcohol
14 intake and smoking throughout the follow-up period enabled us to be confident about the
16 associations observed. Those were confirmed by information collected at inception, i.e. 23

years before.

23 One important finding was confirmation in a large study of the association between alcohol

25 consumption and Dupuytren's disease among men, with a dose-response relationship.!''+'*!¢!

Although we might discuss the arbitrary cut off,!'the association with reported limitations (or
30 surgery) was a new finding because it has been described by clinicians before, but rarely

1,18,19]

32 reported in large cohort studies.! Diabetes seemed to be related to the occurrence of

34 Dupuytren's disease but not with limitations in men. Interestingly, it was associated with
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36 limitations in women. Ever smoking and heavy smoking were not found to be associated with
Dupuytren's disease, which was unexpected considering the possible ischemic etiology of
41 Dupuytren’s disease, and the contrary findings in some recent studies.!'"'® Absence of a
43 relationship could be due to thesmall number of very heavy smokers (61 men and 26 women

45 smoked 2 packs/day or more).

50 In terms of occupational exposure, only vibration was found to be related to Dupuytren's
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52 disease. Previous studies have shown that high cumulative occupational exposure to vibration

[

54 (intensity x duration) was associated with Dupuytren’s disease.!'>****! Although exposure to

56 vibration during the working life was self-reported, it corresponded to a very specific
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exposure, probably with a low memory effect (workers tend to remember correctly this type
of precise exposure). Hand-vibration transmitting tools in our cohort were mostly screw tools,
common drills and (infrequently) pneumatic drills, where strenuous hand grip increases
vibration damage. The role of high levels of vibration exposure is plausible, especially as a
result of the local hypoxia and chronic ischemia hypothesized in Dupuytren’s contracture."
Similar figures for the strength of the association found in published studies support the
plausibility of a possible causal relationship.!” Carrying loads was studied because, with some
tasks, such exposure is associated with manual work, and heavy forceful exposure during the

working life was not available in the GAZEL cohort. However, no relationship was found

here.

In addition to the well-established genetic factors, and despite the limitations discussed, this
study emphasized the role of occupational hand-transmitted vibration exposure and alcohol
consumption in Dupuytren's disease. The question of compensation in some cases with
documented high levels of exposure should be reviewed, as should improvements of working

conditions with a view to prevention.

10
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induced white finger among quarry drillers and stonecarvers. Italian Study Group on Physical
35 Hazards in the Stone Industry. Occup.Environ.Med. 1994;51(9):603-611.
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©
<
<
3
0]
3

. N Odds ratio (multivariate analysis =
N (total) n % Oddsoratlo (unlvarl?te analyses, logistic model, [95% confidence %
[95% confidence intervals]) . -
intervals]))* -5
Age? 1.03 [ 1.01; 1.06] 1.03 [ 1.00; 1.06] g_
Diabetes g
>
No 8581 692 8.06 1 1 o
Yes 1436 147 10.24 1.30 [ 1.08; 1.57] 1.31 [ 1.07; 1.60] &
(=Y
Smoking habits (pack/day)** U o
o P
Non-smoker (or former smoker) 6055 488 8.06 1 1 = B
[} [}
Smoker < 1 2670 229 8.58 1.07[ 0.91; 1.26] 1.05[0.88; 1.24] g o
3
Smoker >1 1246 117 9.39 1.18 [ 0.96; 1.46] 1.05[0.83; 1.32] g >
3 @
Drinking habits (glass/day)** ko) ?l\)
<
<3 2551 174 6.82 1 1 = _
w
3or 4 glasses of wine /beer 4864 411 8.45 1.26 [ 1.05; 1.52] 1.22 [1.01; 1.48] _E '8
>5 glasses of wine/beer or >3 2577 249 9.66 1.46 [ 1.19; 1.79] 1.36 [1.10; 1.69] g %
glasses of spirits g '_;
Carrying loads (assessed in 2007), 5 g
number of years of exposure Q o
No 6812 565 8.29 1 1 o ©
- (]
1 to 15 years 1026 89 8.67 1.05[ 0.83; 1.33] 0.95[0.74; 1.22] S m g
c
>15 years 1393 129 9.26 1.13[0.92; 1.38] 0.91[0.71; 1.16] ? 2 o
= 0
Climbing stairs (assessed in 2007), LN
number of years of exposure % (-DD 8
No 7281 618 8.49 1 o3>
-~ D
1 to 15 years 810 63 7.78 0.91[0.69; 1.19] S 2 g
oWn
>15 years 1147 102 8.89 1.05[ 0.85; 1.31] 5% =]
o
Manipulating vibrating tools % (—_E g_
(assessed in 2007), number of 2o o
oS o
years of exposure o= =
No 7630 614 8.05 1 1 5’%8
1 to 15 years 772 76 9.84 1.25[0.97; 1.60] 1.25[0.95; 1.65] 3 m 3
ERZES
>15 years 781 88 11.27 1.45[ 1.15; 1.84] 1.52 [ 1.15; 2.02] ‘g v-g
Carrying loads (assessed in 1989) E(> §
No 8888 737 8.29 1 F"; 'c—?-
Yes 1129 102 9.03 1.107 0.88; 1.36] 5 ©
=
Manipulating vibrating tools Qo o
(assessed in 1989) % §
No 9278 760 8.19 1 a g
%
Yes 739 79 10.69 1.34 [ 1.05; 1.71] § i
= o
Comp work (as d in 1989) ) z
o <
No 5270 444 8.43 1 g g
>
Yes 4747 395 8.32 0.99 [ 0.86; 1.14] S5 R
o N
o
e 8
g 5
Table 1. Univariate and multivariate analyses of Dupuytren’s disease (yes versus no) and available factors assessed 2
. . . . >
in the previous period in men. N
o
Data in bold: p<0.05 ,* model included all variables shown, **maximum consumption reached, 2 age as continuous variable, OR ;
associated with an increase of one unit =5
=
Q
14 3
=
Q
[
@
. . . . . . o
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1 Dupuytren’s disease without limitations or surgery Dupuytren’s disease with limitations or surgery
2 N n % . .. Odds ratio (multivariate analysis n % . .. Odds ratio (multivariate
3 tota Ot o wnvarats s, i ol 50 contens Ot e Aty o mods, 5%
intervals]))* confidence intervals]))*
4 Age? 10017 496 495 1.01[0.98;1.04] 1.00 [ 0.97; 1.04] 343 342 1.07[1.03; 1.11] 1.07 [ 1.03; 1.11]
5 Diabetes
6 No 8581 405 472 1 1 287 334 1 1
Yes 1436 91 634 1.38[1.09; 1.74] 1.41 [ 1.10; 1.82] 56 3.90 1.19[0.89; 1.60] 1.18 0.87; 1.59]
Smoking habits (pack/day)**
Non-smoker (or former smoker) 6055 292 482 1 1 196 324 1 1
9O Smoker < 1 2670 132 494 1.03[0.83;1.27] 1.04 [ 0.83; 1.30] 97 3.63 1.13[0.88; 1.45] 1.06 [ 0.81; 1.37]
1 OSmoker >1 1246 68 5.46 1.15[0.88; 1.51] 1.06 [ 0.79; 1.43] 49 393  1.23[0.90; 1.70] 1.04 1 0.74; 1.46]
1lDrinking habits (glass/day)**
< 2551 103 4.04 1 1 71 278 1 1
1230r4 glasses of wine /beer 4864 264 543  1.37[1.08; 1.73] 1.32 [ 1.03; 1.68] 147  3.02 1.11[0.83;1.47] 1.091 0.81; 1.47]
135 glasses of wine/beer or >3 glasses of spirits 2577 125 485 1.24[0.95; 1.62] 1.12 [0.84; 1.50] 124 481 1.78[1.32;2.40] 1.71 [ 1.25; 2.33]
14Carrying loads (assessed in 2007), number
1 5pf years of exposure
16No 6812 350 5.14 1 1 215 3.16 1 1
1 to 15 years 1026 48 4.68 091[0.67;1.25] 0.88 [ 0.63; 1.22] 41 4.00 1.27[0.90; 1.79] 1.06 [ 0.73; 1.52]
>15 years 1393 61 438 0.86[0.65;1.14] 0.79 [ 0.56; 1.09] 68 488 1.56[1.18;2.07] 1.08 [ 0.76; 1.52]
18Climbing stairs (assessed in 2007), number
1 f years of exposure
[§ 7281 358 492 1 260 357 1
1 to 15 years 810 42 5.19  1.05[0.75; 1.45] 21 2.59 0.72[0.46; 1.13]
2115 years 1147 58 506 1.03[0.78;1.37] 44 384 1.08[0.78; 1.50]
anipulating vibrating tools (assessed in
232007), number of years of exposure
2/4No 7630 377 494 1 1 237 3.1 1 1
| to 15 years 772 38 492 1.02[0.72;1.43] 1.05[0.72; 1.52] 38 492 1.62[1.14;2.30] 1.56 [ 1.07; 2.29]
>15 years 781 40 5.12  1.07[0.77;1.50] 1.20 [ 0.81; 1.78] 48 615 2.05[1.49;2.82] 1.98 [ 1.34; 2.91]
2 6Carrying loads (assessed in 1989)
No 8888 437 492 1 300 338 1
28Yes 1129 59 5.23  1.07[0.81; 1.42] 43 3.81 1.14[0.82; 1.58]
29Manipulating vibrating tools (assessed in
3011\]989)
0 9278 453 488 1 307 331 1
3lyg 739 43 582 1.23[0.89;1.69] 36 4.87 1.51[1.06;2.16]
32Computer work (assessed in 1989)
3No 5270 262 497 1 182 345 1
34Yes 4747 234 493 0.99[0.83;1.19] 161 3.39  0.98[0.79; 1.22]
35 Table 2. Univariate and multivariate analyses of Dupuytren’s disease (without limitations or surgery, with limitations or surgery, compared with
36 reference class: no Dupuytren’s disease) and available factors assessed in the previous period in men.
37
38 Data in bold: p<0.05,* model included all variables shown, **maximum consumption reached, ? age as continuous variable, OR associated with an increase of
39 one unit
40
a1 15
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y - — -
N (total) n %o 0dds ratio (univariate analyses, Od(!s Fatlo (multlvannate analysis o
o . logistic model, [95% confidence
[95% confidence intervals]) X ©
intervals]))* g
Age? 3570 160 4.48 1.05 [ 1.01; 1.09] 1.05 [ 1.01; 1.10] =
Diabetes 3
No 3252 140 431 1 1 'g
=2
Yes 318 20 6.29 1.49 [ 0.92; 2.42] 1.71 [ 1.04; 2.81] =
Smoking habits (pack/day)** g
o
Q
Non-smoker (or former smoker) 2626 115 4.38 1 1 n
(=Y
Smoker < 1 711 34 4.78 1.10[ 0.74; 1.62] 1.16 [ 0.76; 1.77] —O-? S
Smoker >1 187 8 4.28 0.98 [ 0.47; 2.03] 0.96[0.43;2.11] § Q
Drinking habits (glass/day)** g g
<
<3 2423 103 4.25 1 1 o 'g
o
3or 4 glasses of wine /beer 843 39 4.63 1.09 [ 0.75; 1.59] 0.83 [ 0.54; 1.27] S ?l\)
= o
>5 glasses of wine/beer or >3 271 17 6.27 1.51[0.89; 2.56] 1.17[0.64; 2.12] o B
glasses of spirits = &
Carrying loads (assessed in = E
2007) o N
c
No 2995 131 437 1 s 35
> S
Yes 151 11 7.28 1.72 [ 0.91; 3.25] «Q N
= ©
Climbing stairs (assessed in S
2007) S m g
®>S <
No 3024 137 4.53 1 wond
= 0
Yes 116 6 5.17 1.15[ 0.50; 2.66] LN
o 250
Mampula{mg vibrating tools 8 SN
(assessed in 2007) o .
=R
No 3163 142 4.49 1 1 -9
oWn
Yes 4 2 50.0 21.28 [ 2.98; 152.19] 17.17 [ 2.35; 125.62] =5 g
Lo
Carrying loads (assessed in g_ C__I; 8_
1989) ol o
No 3433 153 4.46 1 a1
D >o
Yes 137 7 5.11 1.15[ 0.53; 2.51] gﬁB
> =0
Manipulating vibrating tools 5'32 -
(assessed in 1989) «Q - -i
No 3555 159 447 1 2 g
Yes 15 1 6.67 1.53[0.20; 11.67] 5_ gl
=
Comy work (as. din 5 g
1989) Qe T
No 885 39 4.41 1 g §
o (@]
Yes 2685 121 4.51 1.02 [ 0.71; 1.48] ) g
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Table 3. Univariate and multivariate analyses of Dupuytren’s disease (yes versus no) and available factors assessed in the g ™
. . . =. o
previous period in women. N
oo
Data in bold: p<0.05,* model included all variables shown, **maximum consumption reached, 2 age as continuous variable, OR Z
associated with an increase of one unit e
3
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=
Q
16 £
=
Q
[
@
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1
2 Dupuytren’s disease without limitations or surgery Dupuytren’s disease with limitations or surgery
3 N n % Odds ratio (univariate Odds ratio (multivariate analysis n % Odds ratio (univariate Odds ratio (multivariate
4 (total) analyses, [95% confidence logistic model, [95% confidence analyses, [95% confidence analysis logistic model, [95%
intervals]) intervals]))* intervals]) confidence intervals]))*
OAdge’ 3570 82 2.30 1.04 [ 0.98; 1.09] 1.04 [ 0.98; 1.10] 78 2.18 1.06 [ 1.01; 1.12] 1.07 [ 1.01; 1.13]
BDiabetes
7No 3252 75 2.31 1 1 65 2.00 1 1
Yes 318 7 2.20 0.97[0.45;2.13] 1.18 [ 0.53; 2.61] 13 4.09 2.09 [ 1.14; 3.83] 2.27 [ 1.22; 4.24]
9Sm0king habits (pack/day) **
n-smoker (or former smoker) 2626 62 2.36 1 1 53 2.02 1 1
moker < 1 711 16 2.25 0.96 [ 0.55; 1.67] 0.99 [0.54; 1.82] 18 2.53 1.26 [ 0.73;2.16] 1.36 [ 0.76; 2.41]
moker >1 187 3 1.60 0.68[0.21;2.19] 0.78 [0.24; 2.55] 5 2.67 1.32[0.52;3.35] 1.15[0.41;3.27]
rinking habits (glass/day) **
1 2423 51 2.10 1 1 52 2.15 1 1
144 glasses of wine /beer 843 23 2.73 1.30 [ 0.79; 2.14] 1.06 [ 0.60; 1.87] 16 1.90 0.89 [ 0.50; 1.56] 0.63[0.33; 1.20]
15 glasses of wine/beer or >3 glasses of spirits 271 8 2.95 1.43[0.67;3.05] 1.30 [ 0.57; 3.00] 9 3.32 1.58 [ 0.77; 3.25] 1.04 [ 0.46;2.39]
16limbing stairs (assessed in 2007)
1¥fo 3024 69 2.28 1 68 2.25 1
es 116 2 1.72 0.76 [ 0.18; 3.14] 4 345 1.5410.55;4.31]
%ﬂnipulating vibrating tools (assessed
2007)
o 3163 70 2.21 1 1 72 2.28 1 1
2Y¥es 4 1 25.00 21.57[1.93; 240.79] 18.69 [ 1.61; 216.66] 1 25.00 21.00 [ 1.88; 234.10] 15.87 [ 1.36; 184.70]
26arrying loads (assessed in 1989)
oHo 3433 78 2.27 1 75 2.18 1
es 137 4 2.92 1.2910.47; 3.59] 3 2.19 1.01 [ 0.31; 3.24]
2 anipulating vibrating tools (assessed
2f 1989)
280 3555 81 2.28 1 78 2.19 1
2Yes 15 1 6.67 2.99 [ 0.39; 23.05] 0 0.00 0.00 [ 0.00; 1]
Zﬁomputer work (assessed in 1989)
[ 885 20 2.26 1 19 2.15 1
2965 2685 62 2.31 1.02[0.61; 1.70] 59 2.20 1.02[0.61; 1.73]
30
31

3%able 4. Univariate and multivariate analyses of Dupuytren’s disease (without limitations or surgery, with limitations or surgery, compared to reference class: no
gﬁupuytren’s disease) and available factors assessed in the previous period in women.

ggata in bold: p<0.05,* model included all variables shown, **maximum consumption reached, ? age as continuous variable, OR associated with an increase of one unit
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ABSTRACT

Introduction In view of the debate about biomechanical and toxic factors in Dupuytren's
disease, we aimed to describe its relationship with certain occupational factors, and-alcohol
intake and smoking.

Method Subjects in the French GAZEL cohort answered a questionnaire in 2012 ineluded

including self-reported Dupuytren's disease_(yes/no), steh—and as disabling Dupuytren's

disease (including surgery). In 2007, self-assessed lifetime occupational biomechanical
exposure was recorded (carrying loads, manipulating a vibrating tool, climbing stairs), as well
as alcohol intake, smoking and diabetes mellitus. Analyses were performed on high alcohol
intake, smoking and duration of relevant work exposure, stratified by gender for both
outcomes.

Results A total of 13,587 subjects answered the questionnaire in 2012 (73.7% of the
questionnaire sent) and constituted the sample (10,017 men and 3,570 women, aged from 64
to 73 years; mean age for men 68 years and for women 65 years). Among men age, diabetes,
heavy drinking and over 15 years of manipulating a vibrating tool at work were significantly
associated with Dupuytren's disease; except for diabetes, the association with these factors
was stronger for disabling Dupuytren's disease (or surgery). Among the 3,570 women
included, 160 reported Dupuytren's disease (4.5%). The number of cases in the group of
women was too low to reach conclusions, although the findings seemed similar for age,
diabetes and vibration exposure.

Conclusion In this large French cohort study, Dupuytren's disease in men was associated with
high levels of alcohol consumption and exposure to hand-transmitted vibration. It is likely

that the same applied to women.
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11 e The longitudinal study confirmed that Dupuytren's disease in men was associated with
high levels of alcohol consumption and exposure to hand-transmitted vibration in this
large French cohort study, after adjustedment for age and diabetes.

e Although this is one of the first studies to analyze risk factors for women, the number
of cases was too small to draw conclusions, though they-associations appeared similar

20 to those observed in men.

24 STRENGTHS AND LIMITATIONS OF THIS STUDY

26 e The study had limitations: self-reported diagnosis, possible residual confounding
28 (genetic factors mainly).

30 o Strengths of our study came from the longitudinal design, the relatively large size of

32 the cohort, women included.
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Dupuytren's disease is characterized by chronic contracture of the (fourth and fifth) fingers of
the hand toward the palm, usually accompanied by thickening of the palmar skin."! It has a
clear genetic background.*™

Since its description by Guillaume Dupuytren in 1831 following Henry Cline Sr. and Sir
Astley Cooper, there has been controversy regarding biomechanical work exposure which
might contribute to the development of this disorder.” An exhaustive review and a meta-
analysis was conducted to address this controversy, and concluded that there is good evidence
of an association between vibration exposure and Dupuytren's disease.!*”) However, reeent
opintensome authors still considers that occupational exposure, including vibration, is not a
risk factor for Dupuytren's disease in manual workers."*) These authors argued there are still
conflicting results and that evidence is based only on two longitudinal studies. The roles of

[9,10]

alcohol consumption and smoking are also a matter of debate, although one large

longitudinal study found a clear relationship between such exposure and Dupuytren's
disease.!'!]
We used data from the-GAZEEa large cohort study to describe the prevalence of Dupuytren's

disease, and to analyze its association with certain risk factors, including exposure to

vibration, alcohol intake and smoking.

METHODS

Population

The GAZEL cohort is made up of employees of Electricité de France (EDF) and Gaz de
France (GDF), the French national utility for energy production and distribution (GAZEL

stands for GAZ and ELectricité). The company employs workers in various trades and of

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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different socioeconomic status. At baseline in 1989, the cohort included 20,625 volunteers,

men then aged 40—50 and women 35-50 years, and 18,428 are still followed up;men-then

aged-40—-50-and-wemen35—-50-years. In January of each year since then, the participants have

completed a general self-administered questionnaire about their lifestyle, health, and

occupational situation.!'”

In the present study, we included only the subjects who answered the 2012 GAZEL

questionnaire (which included a question about Dupuytren's disease).

Potential risk factors

Information on gender and age (atin 2012), was collected through the general questionnaire.
Occupational risk factors were assessed in the 2007 questionnaire. Data on nine different
types of biomechanical exposure were available, including the number of years of exposure

during their working lives_(carrying loads, bending trunk, drive a vehicle, kneeling, climbing

stairs, climbing ladder, working with arm over the shoulder, carrying load on the shoulder

manipulating a vibrating tool). In this study of Dupuytren's disease, we analyzed the potential

role of manipulating a vibrating tool. As information about forceful activity was not available,
carrying loads was considered to be a proxy for forceful work and was also taken into
account. Climbing stairs, an irrelevant exposure for Dupuytren's disease, was also used as a
‘control exposure’ to check the lack of relationship. For these variables, three categories were
considered for men based on duration of exposure: i.e. never exposed, exposed but for less
than 15 years, and exposed for 15 years or more. In the view of the number of exposed
women in the cohort, the exposure for women was only considered as yes or no. In addition,
at inception of the cohort in 1989, a ‘yes or no’ question about manipulating vibrating tools

was also available, and computer work was used as control exposure.
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Data for alcohol consumption were available for each year since 1992, and three categories
were also considered on the basis of the distribution observed. Only heavy drinkers were
taken into account based on the results of a previous study:!"*) less than 3 glasses a day of any
alcohol, 3 to 4 glasses of wine or beer, and 5 or more glasses of wine/beer or 3 glasses or
more of spirits a day. If a subject had increased his alcohol consumption between 1992 and
2012, the highest category was taken into consideration. Data on smoking had been collected
at inception in 1989 and grouped in three categories and: nonsmoker or former smoker, 1 to
20 cigarettes/cigars or pipes, over 20 cigarettes/cigars or pipes per day. As for alcohol
consumption, the highest smeking-alcohol-intake category was taken into consideration; if the

subject had increased consumption during the study period.
Diabetes mellitus was self-reported every year fren-from 1989.
Outcomes

When-assessed-inln 2012, a specific question on Dupuytren's disease was asked: “ 1) Have
you ever had Dupuytren’s disease (thickening of the palmar skin, nodes or contracture of the
fourth fingers of the hand)? ; 2) if yes, do you have any limitations frem-because of it? 3)

Have you had surgery for it?”.

We considered two outcomes, i.e. Dupuytren's disease (yes or no) based on the answer to the
first question; and a three category variable: no Dupuytren's disease (reference), Dupuytren's
disease without surgery and without limitations, Dupuytren's disease with surgery or

limitations.

Analyses
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Univariate and multivariate analyses were stratified on gender for both outcomes. For the

multinomial regression model, all the variables-risk factors previously described were

included, except ‘control exposure’ variables. Statistical Analysis Software was used for all
statistical analyses (SAS, v9.3, SAS Institute Inc, Cary, NC, USA). Associations were

considered statistically significant if the p-value was less than 0.05-and-confidence-interval-at

95%with-its-eddsratio(OR). Odds ratios (OR) and their 95% confidence intervals were
computed.
Authorization from the appropriate ethics committee serewas obtained (« Comité Consultatif - { Formatted: English (U.S.)
\{\\ \[ Formatted: English (U.S.)
National d'Ethique pour les Sciences de la Vieetde la Sant¢»). N { Formatted: English (U.S.)
AN \\\{ Formatted: English (U.S.)
\\\{ Formatted: English (U.S.)
{Formatted: English (U.S.)
RESULTS

The 13 587 subjects who answered the GAZEL questionnaire in 2012 constituted the sample
(10,017 men and 3,570 women). The participation rate was 73.7% (18,428 questionnaires sent
in 2012). Subjects were aged from 59 to 73 years (mean age 68 years for men and 65 years for

women).

Of the 10,017 men included, 839 reported Dupuytren's disease (8.4%), including 342 who
reported surgery or limitations (3.4%). Age, diabetes mellitus, heavy drinking and over 15
years of manipulating a vibrating tool at work were significantly associated with self-reported
Dupuytren's disease, with a dose-effect relationship (Table 1). Similar results were found
when a yes/no question was used at the inception of the cohort in 1989. As expected, none of
the ‘control exposure’ variables were associated with Dupuytren's disease. Reported durations
of exposure efto carrying loads and smoking habits were not found to be associated with
Dupuytren's disease. The associations were stronger when considering disabling Dupuytren's

disease (or surgery) than for Dupuytren's disease without reported surgery or disability (Table
8
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2). Figure 1 show a clear dose effect in relation to duration of exposure, with-using a 5--year

step.

Of the 3,570 women included, 160 reported Dupuytren's disease (4.5%), including 78 who
reported surgery or limitations (2.2%). Associations were found to be weak-and-questionable,

although age, diabetes and vibration exposure were still significant (Tables 3 and 4); however,

only a small numbers of women were in-the-heavy-drinking-and oceupationally-exposed

greups_heavy drinkers or occupationally exposed.

DISCUSSION
The study confirmed that Dupuytren's disease in men was-is associated with high levels of
alcohol consumption and exposure to hand-transmitted vibration in this large French cohort

study, after adjustedment for age and diabetes, whereas smoking habits and other types of

occupational exposure were not. Although this is one of the first studies to analyze risk factors
fer-among women, the number of exposed cases was too small to draw any conclusions,

although they-associations appeared similar to those observed in men.

The study had varieus—some limitations. The major limitation came from the fact that the

diagnosis was self-reported, without any confirmation ef-anyby physical examination by a
physician. Hewewverln most cases, Dupuytren's disease is easily diagnosed, with no major

differential diagnoses, although it might be previous hand trauma, camptodactyly

tendovaginitis stenosans in a fixed flexion position for example.; Iin addition, ef-we alse

therefore-to an underestimation of the prevalence of the disorder; but this-it was probably

limited, considering that the prevalence of this disorder in the-our study was comparable with
9
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information-availablethat observed for the same age category in the general population.f‘fl—sflf?’lf
A possible residual confounding effect should also be discussed: information regarding
genetic factors, such as family history of Dupuytren's disease, hand trauma, epilepsy and
anticonvulsant drug intake, that are considered to be associated with Dupuytren's disease, was
not available. However, an association between these factors and vibration exposure and

alcohol intake seems unlikely.

One of the strengths of our study is the relatively large size of the cohort. Since we had only
one measure of Dupuytren's disease in 2012, i.e. the number of reported cases of Dupuytren's
disease, we studied factors associated with prevalent cases. However, assessment of work
exposure five years before evaluation of the outcome, and the regular evaluation of alcohol
intake and smoking throughout the follow-up period enabled us to be confident about the
associations observed.; that-Those were confirmed by information collected at inception, i.e.

23 years before.

One important finding was confirmation in a large study of the association between alcohol

consumption im—men—withand Dupuytren's disease_among men, with a dose-response

11,13.16

relationshi fH314] Although we might discuss the arbitrary cut off,m]Ighe association
p

with reported limitations (or surgery) was interesting-a new finding because this-it has been

described many-times-by clinicians_before, but neverrarelystightly reported in large cohort
studies, =M Diabetes seemed to be related to the occurrence of Dupuytren's disease ané

W SZOEER DRIV MY MY e Y T Y I Y A AP R 2 BIORANy -

but not with limitations in men.; buat—iInterestingly, it was associated with limitations in
women. Ever Ssmoking and heavy smoking were not found to be associated with Dupuytren's

disease, which was unexpected considering the possible ischemic etiology of Dupuytren’s

10
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relationship was-pessiblycould be due to the-timitedsmall number of very heavy smokers (61

men and 26 women smoked 2 packs/day or more).

In terms of occupational exposure, only vibration was found to be related to Dupuytren's

disease. Previous studies have showed-shown that high cumulative wesk—occupational

exposure to vibration (intensity x duration) was associated with Dupuytren’s disease,'**"

ZIES - Although exposure to vibration during_the working life was self-reported, it

corresponded to a very specific exposure, with-a-probably with a low memory effect (workers

remind—welltend to remember correctly this type of precise exposure). Hand-vibration

transmitting tools in our cohort were mostly screw tools, common drills and (infrequently)
pneumatic drills, where strenuous hand grip increases vibration damage. The role of high
levels of vibration exposure is plausible, especially as a result of the local hypoxia and
chronic ischemia hypothesized in Dupuytren’s contracture.”! Similar magnitades-offigures for
the strength of the association found in published studies support the plausibility of a possible
causal relationship.!” Carrying loads was studied because, with some tasks, such exposure is
associated with manual work, and heavy forceful exposure during the working life was not

available in the GAZEL cohort. However, no relationship was found here.

In addition to the well-established genetic factors, and despite the limitations discussed, this
study emphasized the roles of occupational hand-transmitted vibration exposure and alcohol
consumption in Dupuytren's disease. The question of compensation in some cases fellowing
with documented high levels of exposure should be reviewed, as should improvements of

working conditions with a view to prevention.

DATA SHARING
11
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There is no additional data available
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47 Table 1. Univariate and multivariate analyses of Dupuytren’s disease (yes versus no) and available factors assessed
i@ 8he previous period in men.

a in bold: p<0.05} ,* model included all variables shown, **maximum consumption reached, 2 age as continuous variable, OR
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