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Abstract
Purpose

To assess the association of physical job demands (PJD) with physical/cognitive functional limitations, and the role of adverse health

behaviors, obesity, and socio-demographic factors as confounders for those associations.

Methods

The sample included 3,368 active subjects aged 18 64 years, randomly selected from North-eastern France. Subjects completed a–
post-mailed questionnaire. PJD score was defined as the product of years of employment with the cumulative number of a wide range

of high job demands. Data were analyzed through the logistic regression models.

Results

The physical and cognitive functional limitations affected 16.9  and 28.6  of subjects respectively. A strong relationship was found% %
between PJD and physical functional limitation: significant OR adjusted for all the factors studied 1.41 for PJD1-29, 1.72 for

PJD30-99, and 2.57 for PJD 100, vs. PJD0; and between PJD and cognitive functional limitation: OR 1.28 for PJD1-29, 1.60 for≥
PJD30-99, and 2.00 for PJD 100, vs. PJD0. Adverse health behaviors, obesity and job category were modest confounders of those≥
associations.

Conclusions

This study identified a wide range of job demands and individual characteristics related to physical/cognitive functional limitations.

Prevention should aim at improving working conditions and adverse health behaviors.
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Introduction

Chronic illness and functional limitations are highly prevalent conditions in the European Union, and their incidence continues to rise

due to an ageing population ( ; ). In 2003, the European Union for the Improvement of Living andCongdon et al. 2004 Barbotte et al. 2001 

Working Conditions estimated that one in six of the working age population had a chronic illness or functional limitation, and a

work-limiting one for one in eight ( ). Most functionalEuropean Foundation for the Improvement of Living and Working Conditions 2003 

limitations arise during the working years, and progressively impact on the workers  capacity to do their job, leading to recurrent’
absenteism, and in the extreme to dismissal and exclusion from the labour market. Within the context of the European Year of People with

Disabilities 2003 ( ), there was a growing interest inEuropean Foundation for the Improvement of Living and Working Conditions 2003 

supporting the participation of people with illnesses and functional limitations in working life, both in order to promote social inclusion

and to meet the demand for labour ( ). For this purpose,European Foundation for the Improvement of Living and Working Conditions 2004 

there is an urgent need to identify the factors which elevate the risk of developing functional limitations, and design preventive

interventions targetted at the ones which are modifiable.

Although chronic diseases are prominent among the causes of functional limitations, it is likely that working conditions play a

significant role. A wide range of job demands such as awkward posture, heat, cold, work in adverse climate, working on a production line,

vibrating platform or vibrating hand tools daily affect a number of categories of workers (manual workers, craftsmen, farmers, tradesmen,

and clerks, etc.) ( ; ; ; ) and can have a high impact onChau et al. 2007 CNAMTS 2002 Lapeyre-Mestre et al. 2004 Smith and Veazie 1998 

physical and mental health and functional limitations. Those occupational adversities have been found to favor smoking, occupational

injury, fatigue, sleep disorders, anxiety, cardiovascular disease, and premature mortality ( ; ; Bourgkard et al. 2008 Chau et al. 2008a Chau

; ; ), and can thus alter living conditions and quality of life. Their impact on healthet al. 2008b Chau et al. 2008c Lorhandicap group 2004 
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and functional limitations is bound to increase in the next few years, because of a longer duration of work exposure in relation with the

lengthening of working life driven by the rise of life expectancy ( ).INSEE 2001 

The pathways leading from adverse working conditions to functional limitations may be quite diverse. First, stress and the physical

demands of the job may elevate the risk of occupational injuries, smoking, fatigue, sleep disorders, anxiety, certain diseases

(musculoskeletal disorders, cardiovascular disease, for example), physical, sensorial and intellectual impairments and especially the

ensuing physical and cognitive functional limitations ( ; ; ; ; Chau et al. 2005a Chau et al. 2005b Chau et al. 2008a Chau et al. 2008b Chau

; ; ). Second, work strain favours using psychotropic medication (et al. 2008c CNAMTS 2002 Lorhandicap group 2004 Lapeyre-Mestre et

; ) that is associated with injuries in the workplace, alters health status, increases the risk of cancer,al. 2004 Lorhandicap group 2004 

injury, and obesity, and deteriorates quality of life ( ; ; ; ).Baumann et al. 2007 Bhattacherjee et al. 2007 Chau et al. 2008b Khlat et al. 2008 

Third, strenuous work is associated with harmful health behaviors (initiating smoking, smoking more intensively) and obesity (Chau et al.

; ), which in the short term may elevate the risk of injuries ( ; ; 2008c Lalluka et al. 2008 Chau et al. 2002 Chau et al. 2004 Chau et al.

; ; ; ), and in the long term are major determinants of chronic diseases and2005a Chau et al. 2008b Gauchard et al. 2003 Khlat et al. 2008 

functional limitations ( ; ; ; ; Baumann et al. 2007 Bourgkard et al. 2008 Caille et al. 2003 Dahlgren and Whitehead 2006 Diderichsen et al.

; ; ). Fourth, adverse working conditions may directly entail the deterioration of a worker s1997 Flegal et al. 2005 Zhang and Reisin 2000 ’
functional ability ( ; ).Chau et al. 2005a European Foundation for the Improvement of Living and Working Conditions 2003 

When investigating the relation of working conditions to functional limitations, one aspect which deserves proper attention is the role

of socioeconomic position. Indeed, people with physically demanding jobs were also lower socioeconomic positions and at the same time

have harder living conditions and poorer health ( ; ). Socioeconomic position mayBaumann et al. 2007 Dahlgren and Whitehead 2006 

therefore confound the association between functional limitations and working conditions, and has to be accounted for in order to explore

the intrinsic influence of working conditions on functional limitations.

To our knowledge, no investigation has been conducted to date in the economically active population on the respective roles of

physical job demands and adverse health behaviours in functional limitations. The purpose of the present study is to assess among the

economically active population aged 18 64 years from north-eastern France: (1) the association of cumulated physical job demands during–
the working life with physical and cognitive functional limitations and (2) the potential mediating role of obesity, smoking, heavy alcohol

consumption and socioeconomic position in those associations. This work is an original study because it focused on physical and cognitive

functional limitations, and that functional limitations are a stage after disease occurring, which favours occupational injury, leads to altered

living conditions and quality of life, and death.

Materials and Methods
Study design

The initial sample consisted of everyone aged 15 years or more living in 8,000 randomly selected households in the Lorraine region of

north-eastern France (2.3 million inhabitants). Only households with a telephone were eligible.

Before the initial survey, a 3-month media campaign (television, print, and radio) was conducted in order to raise awareness. The

investigation was approved by the , and written informed consent was obtained fromCommission Nationale d Informatique et Libert s ’ é
respondents.

The study protocol included: (a) request of participation by means of a questionnaire to ascertain the number of people in the

household, then (b) three sendings out standardized auto-questionnaires with a covering letter and a pre-paid envelope to reply at

one-month interval. When the number of individuals was unknown, two questionnaires were sent first, and a complementary one was sent

later. The standardized auto-questionnaires were completed by the subjects themselves.

Measures

The questionnaire included: birth date, sex, height, weight, educational level, occupation (coded according to the Insee classification,

Paris, 1983), smoking habit, alcohol abuse, living alone, years of employment during the working life, physical job demands, and

reported-functional limitations (according to the WHO international classification ( ).Organisation Mondiale de la Sant  1988 é

Concerning the physical job demands, 12 items were selected, with the following question Please indicate the high job demands for“
your work : hammer, vibrating platform, pneumatic tools, other vibrating hand tools, handling objects, awkward posture, machine tools,”
pace of working, working on a production line, standing about and walking, heat, and cold (Yes/No) ( ; Bourgkard et al. 2008 Chau et al.

; ; ). Those physical job demands showed satisfactory unidimensionality. Indeed, the2005a Chau et al. 2008b Lorhandicap group 2004 

principal component analysis showed that those job demands are unidimensional: the first eigenvalue (2.19) is much higher than the 2nd 

and the 3 eigenvalues (0.56 and 0.30). The summary scale, called cumulated physical job demands (PJD) was defined as the product ofrd 

years of employment during the working life with the cumulative number of high physical job demands (range 0 to 12).
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The following categories of functional limitations were considered:

Physical with 20 items: Self-care (2 items: dress yourself, including typing shoelaces and doing buttons; shampoo your hair), arising (2

items: stand up from a straight chair; get in out of bed), Eating (3 items: cut your meat; lift a full cup or glass to your mouth; open a new

milk carton), walking (2 items: walk outdoors on flat ground; climb up five steps), hygiene (3 items: wash and dry your body; take a tub

bath; get on and off the toilet), reach (2 items: reach and get down a 2.5 kg object from just above your head; bend down to pick up

clothing from the floor), grip (3 items: open car doors; open jars which have been previously opened; turn faucets on and off), and

activities (3 items: run errands and shop; get in and out of a car; do chores such as vacuuming or yardwork); and

Cognitive functional limitations with 4 items: concentration/attention, orientation, problem-solving, and memory.

The subjects were asked the following: Indicate the response which corresponds to your abilities during the 8 last days for the‘
following activities . The response was: without difficulty / with some difficulty / with much difficulties / unable to do . For each category’ ‘ ’ ’ ’ ’ ’ ’ ’
of functional limitation (physical or cognitive) a subject was considered with a functional limitation when he/she had responded with‘
some difficulty , with much difficulties  or unable to do  for at least one of the items concerned.’ ‘ ’ ‘ ’

Seven occupational categories were considered: upper professionals (intellectual professionals, upper managerial staff and

administrators, medical doctors, independent professionals, engineers), intermediary professionals (managerial staff, school teachers,

skilled technicians, foremen, medical and social workers), manual workers (skilled manual workers, farm workers, semi-skilled manual

workers and unskilled manual workers), clerks, farmers (farm managers), craftsmen/tradesmen (independent shop or business owners), and

other employed people and unknown ( ; ; ). Unemployed were categorizedBhattacherjee et al. 2007 Bourgkard et al. 2008 INSEE 2001 

according to their last job, considered as the best reflection of their current situation. Educational level was categorized into primary“
school only  versus secondary or above .” “ ”

Obesity was defined as body mass index 30 kg/m . Alcohol abuse was determined using the DETA questionnaire (at least two≥ 2 

positive responses to four items: (i) consumption considered excessive by the subject; (ii) consumption considered excessive by people

around the subject, (iii) subject wishes to reduce consumption, and (iv) consumption on waking) ( ; Bourgkard et al. 2008 Guilbert et al.

; ).2001 Khlat et al. 2008 

Sample

Of the 8,000 households included in the sample, mailings to 193 (2 ) were lost (due to addressing error or death). Of 7,807%
households contacted, 3,460 (44.3 ) participated (all eligible members of the family took part in 86  of those). In total, 6,234 subjects% %
completed a questionnaire; 18 were of unknown sex or age, leaving 6,216 subjects. The distributions of the sample gathered according to

age and sex are close with those of the Lorraine population ( ) ( ). The present study focused on the subpopulation ofINSEE 1993 Table 1 

3,368 economically active (either employed or looking for work) subjects aged between 18 and 64 years.

Statistical analysis

The outcome variables were physical and cognitive functional limitations. This study examined the associations between those

dependent variables with physical job demands, and its change when adjusting for the risk factors: age, sex, obesity, smoking, alcohol

abuse, low educational level, living alone, and job category. The age was categorized into 5 groups: 18 29, 30 39, 40 49, 50 59, and 60.– – – – ≥
For the job category, 7 groups were considered: upper professionals; intermediate professionals; manual workers; clerks; farmers;

craftsmen and tradesmen; and other professionals and unknown category. First, the associations between each factor and each type of

functional limitation was assessed via crude odds ratios (OR) and 95  confidence intervals (95  CI). For the job demands, the PJD score% %
was divided into four categories: 0, 1 29, 30 99, and 100. Two rounds of logistic regression analyses were carried out: We first examined– – ≥
the association between PJD and each type of functional limitation, adjusting for age and sex (model 1). Next, we added in the logistic

model obesity, smoking, alcohol abuse, low educational level, living alone, and job category (model 2). The extent of the difference

between the estimates arising from the two analyses was interpreted as reflecting the role of those factors in explaining the relationship

between the functional limitation and PJD.

Results

The characteristics of the study sample are in . The sample included 3,368 subjects (1,799 men and 1,569 women), whoTable 2 

belonged to the following groups: upper professionals 13.4 , intermediary professionals 9.4 , manual workers 26.5 , clerks 34.8 ,% % % %
farmers 1.8 , craftsmen and tradesmen 2.1 , and others or unknown 12.0 . The people with low educational level (primary school)% % %
represented 18.4 , the obese subjects 6.4 , the current smokers 34.2 , the subjects having reported alcohol abuse 9.0 , and those living% % % %
alone 9.0 .%



Job and functional limitations

Int Arch Occup Environ Health . Author manuscript

Page /4 11

The subjects suffering from physical functional limitation represented 16.9  and those suffering from cognitive functional limitation%
28.6 ; 6.6  had physical disability only, 18.4  had cognitive disability only, and 10.2  had both physical and cognitive disabilities.% % % %
Cumulating several functional limitations were also common: 5.3 , 3.0  and 6.4  of subjects had 1, 2, and 3 or over physical functional% % %
limitations, respectively; and 13.0 , 8.1  and 7.6  of subjects had 1, 2, and 3 or over cognitive functional limitations, respectively.% % %

Expectedly all three types of functional limitations were strongly related to age. Men suffered less than women from all those

functional limitations. Obesity was associated with physical functional limitation. Alcohol abuse and low educational level were associated

with both physical and cognitive functional limitations. Living alone was linked with cognitive functional limitation only. Compared to

upper professionals, a higher frequency for both physical and cognitive functional limitations was found for all categories of workers

except for physical functional limitation among intermediate professionals. Every job demand considered affected between 1.5  and 27.3%
 of subjects. Nearly all job demands were related to cognitive functional limitation (crude ORs between 1.21 and 2.74). Only using%

vibrating hand tools, handling objects, cold environment, awkward posture, working on a production line, and standing about and walking

were significantly related to physical functional limitation (crude ORs between 1.35 and 1.94). The results obtained with the principal

component analysis shows that these job demands are unidimensional and thus validate the calculation of cumulated job demands (PJD).

Note that 33.1  of subjects had PJD1-29, 14.7  PJD30-99, and 3.3  PJD 100.% % % ≥

The results of two rounds of analyses are presented in . The first round estimated age and sex-adjusted odds-ratios for variousTable 3 

PJD levels, using the PJD0 as the reference, and the second round provided odds ratios adjusted for the same variables, with in addition

obesity, smoking, alcohol consumption, educational level, living alone and job category as covariates, in order to investigate the role of

those factors in explaining the associations between PJD and each category of functional limitation. We found a dose-response association

of PJD with physical functional limitation (ORa adjusted for age and sex 1.39, 1.80 and 2.98 for PJD1-29, PJD30-99, and PJD 100,≥
respectively, vs. PJD0) as well as with cognitive functional limitation (ORa adjusted for age and sex 1.32, 1.82 and 2.55 for PJD1-29,

PJD30-99, and PJD 100, respectively, vs. PJD0). We failed to find the individual factors studied in mediating those associations. Among≥
the covariates obesity had significant ORa for physical functional limitation only whereas alcohol abuse and low educational level had

significant ORa for both physical and cognitive functional limitations. Living alone had a significant ORa for cognitive functional

limitation only. Regarding job category, the ORa were markedly lower than the crude ORs when controlling for all covariates, especially

for manual workers, farmers, craftsmen and tradesmen, and also but less for clerks.

The relationships between PJD and those functional limitations were clearly stronger when we considered cumulating several

functional limitations. The ORa adjusted for all factors studied for PJD 100, vs. PJD0, was 3.34 for 3 or more physical functional≥
limitations and 2.93 for 3 or more cognitive functional limitations ( ).Table 4 

Discussion

The present study demonstrates that the physical and cognitive functional limitations were common and that they were strongly related

to cumulated physical job demands during the working life. Smoking, alcohol abuse and obesity were included in the analysis to assess

their potential mediating role in the association, and education, living alone and job category were included as potential confounders. We

found a strong relationships between the cumulated job demands and both physical and cognitive functional limitations, and those were not

or very slightly mediated by individual factors such as age, sex, obesity, smoking, alcohol abuse, and neither were they confounded by low

educational level, living alone and job category.

The selection bias of the sample would be small. Indeed, the households possessing a telephone represented 96 , and those having%
confidential addresses represented only 16 . According to our discussions before the survey with several associations for persons with%
disability, this list is not likely to be related to health status or life conditions. The proportion of subjects who participated among those

contacted was similar with that reached for surveys with mailed questionnaire in France ( ; ).Alonso et al. 2004 Lorhandicap group 2000 

The distributions according to age and sex of the sample are close with those of the Lorraine population. The quality of the filling in of the

questionnaire was very good (non-responses for various items <4 ). Although this study was conducted on a large sample, the%
interpretation of the results needs some caution due to the presence of a possible selection bias and the use of an auto-questionnaire.

However, self-administered occupational health history questionnaire is reliable and valid ( ). The majority of studies relyLewis et al. 2002 

on self-report as a measure of disability ( ). The non-response bias in mailed health surveys is small (Newman and Brach 2001 Etter and

; ). The use of a self-administered questionnaire based on self-reported responses would be appropriate forPernejer 1997 Kant et al. 2003 

assessing functional limitations as consequences of diseases or ageing ( ). As previously mentioned, all factors studied wereOMS 1988 

validated and used in other studies ( ; ; ; Guilbert et al. 2006; Bourgkard et al. 2008 Chau et al. 2005a Chau et al. 2008b Guilbert et al. 2001

; ). The physical job demands were those reported as highly demanding by the subjects, and have been used elsewhere (Khlat et al. 2008 

; ; ; ). The calculation of the score PJD was validBourgkard et al. 2008 Chau et al. 2005a Chau et al. 2008b Lorhandicap group 2004 

because the physical job demands considered were unidimensional The occupational exposure was therefore underestimated because

moderate occupational hazards were excluded. Furthermore, many hazards, for example chemical hazards, dust, etc. were not considered (
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). It should be noted that most subjects generally have one main job during their working life, so they should be awareTeschke et al. 2002 

of their job demands. Given the large number of statistical tests carried out, type I error may be a concern, but it has to be pointed out that

most tests were significant at the 1  level, with very large odds ratios estimates.%

We found that the ORa adjusted for PJD and other factors were markedly lower than the crude ORs for various job groups (except for

intermediate professionals), especially for manual workers, for both physical and cognitive functional limitations. The same pattern was

found for educational level and, to a lesser extent for living alone for cognitive functional limitation. This finding was expected because

the PJD concerned most jobs, but more particularly manual workers and the least educated. It should be noted that people with lower

levels of occupational standing, and particularly manual workers, are less educated and have fewer material resources, and that this profile

is associated with poorer health due to the co-occurrence of many factors: unfavourable health behaviors, poor nutrition, occupational

hazards, altered living conditions, low income, low educational level, lack of physical activity, barriers to health care (Baumann et al. 2007

; ; ; ; ). In this sense, our findings illustrate the role ofDahlgren and Whitehead 2006 Lochner et al. 2001 Marchand et al. 2003 Mejer 2004 

lifestyle factors and adverse working conditions in explaining social inequalities in health ( ; ; Huisman et al. 2008 Sekine et al. 2006 

).Warren et al. 2004 

Our study found strong relationships between PJD and both physical and cognitive functional limitations, and those associations

remained when controlling for sex, age, obesity, smoking, alcohol abuse, educational level, living alone and job category. The physical job

demands considered were found to be related to premature mortality ( ) and also smoking, fatigue, sleep disorders,Bourgkard et al. 2008 

anxiety, occupational injury, certain diseases (musculoskeletal disorders, cardiovascular disease, for example), physical, sensorial and

intellectual impairments ( ; ; ; ; ), whichChau et al. 2005a Chau et al. 2005b Chau et al. 2008b Chau et al. 2008c Lorhandicap group 2004 

may favour both physical and cognitive functional limitations. found a hazard ratio of 1.82 of all-causeKristal-Boneh et al. (2000) 

mortality in workers with a high physical workload compared with the others. We found that the higher prevalence associated with PJD is

slightly confounded by smoking, alcohol abuse, low educational level, and job category. These results are consistent with the findings of 

who stated the high total burden of diseases of tobacco and alcohol in the European Union (respectively 9.0  andDiderichsen et al. (1997) %
8.4 ; 3.6  for work environment). As already mentioned, job demands could favour drug use that has a great role in disease burden (% %

). In France, one-third of the working population smokes and uses medications or other legal psychoactiveDahlgren and Whitehead 2006 

substances in order to cope with work-related difficulties, and such use is more common in manual workers ( ; Chau et al. 2008c 

). Intake of drugs is a leading cause of injuries ( ; ; ; Lapeyre-Mestre et al. 2004 Chau et al. 2002 Chau et al. 2005a Chau et al. 2008b 

), and smoking and alcohol abuse are common and alter physical and mental abilities of workers, increasing in thisGauchard et al. 2003 

way risk of injuries due to job demands ( ; ; ; ; Chau et al. 2002 Chau et al. 2004 Chau et al. 2005a Chau et al. 2008b Gauchard et al. 2003 

). In the present study, the associations found of pneumatic tool use and vibrating platform with cognitive functional limitation and not

with physical functional limitation are un bit surprising. In fact, we found relationships of pneumatic tool use with sleep disorders (14.5%
vs. 7.6 , p 0.028) and nervousness (18.4 vs. 11.9, p 0.083, close to significance), and also of vibrating platform exposure with chronic% = =
pain (15.6  vs. 79.1 , p 0.014) and fatigue (17.9  vs. 12.5 , p 0.078, close to significance) (yet not-published data). The associations% % = % % =
between those job demands to cognitive disability may be partly explained by those disorders. The absence of association between these

job demands and physical functional limitation may suggest that workers with physical disability would avoid such hazards.

It should be noted that PJD 100 was strongly associated with cumulating several functional limitations. Indeed, the ORa (adjusted for≥
all factors studied, vs. PJD 0), was 2.57 for at least one physical functional limitation and reached 3.34 for 3 or more physical functional

limitations. It was 2.00 for at least one cognitive functional limitation and reached 2.93 for 3 or more cognitive functional limitations. The

subjects with high PJD appeared thus to have a higher prevalence for various types of functional limitations.

The gender difference in functional limitations is well known. Indeed, women live longer than men, but men have fewer disabilities

than do women ( ). A study in Spain showed that men lived more time free of disability than women (Newman and Brach 2001 Gispert et

). Our study shows that the gender gap was for both physical and cognitive disabilities, and it was not confounded by the factorsal. 2007 

studied (when comparing crude and adjusted ORs). Some of the explanations for the disability gap have included reporting bias, higher

rates of co-morbidity or chronic health problems, possible physiologic differences, and behavioral factors that could leave women more

susceptible to disability than men are ( ). The prevalence of pain conditions is higher among women, womenNewman and Brach 2001 

report more severe pain, and co-morbidity between pain conditions and psychosomatic problems is higher among women (Baumann et al.

; ). Depression is more common in women ( ), and sex moderates the relationship2007 Bingefors and Isacson 2004 Baumann et al. 2007 

between depression and disability, in that when depression is high, women report greater disability than men ( ). But itKeogh et al. 2006 

should be noted that there is a higher premature mortality among men than among women which could result in less men surviving with

functional limitations ( ; ).Bourgkard et al. 2008 Newman and Brach 2001 

Our study sheds light on the strong associations between physical job demands and both physical and cognitive functional limitations

in North-eastern France. We also provide evidence for the association of personal factors such as obesity, alcohol abuse, low educational

level and living alone with an elevated prevalence of those functional limitations, and demonstrate that the contribution of those factors to

the PJD disparities in functional limitations is quite limited. Our findings need to be confirmed by other studies on other populations. They



Job and functional limitations

Int Arch Occup Environ Health . Author manuscript

Page /6 11

may however suggest that intervention policies to prevent functional limitations and limitations of daily living activities, especially at

work, should focus on job demands, but proper attention to lifestyle factors should be included to prevent a whole range of physical and

cognitive functional limitations.
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Table 1

Distribution according to sex and age of the sample studied and of the general population of Lorraine ( ) ( )INSEE 1993 %
Sample studied Lorraine general population

No. of subjects 6,216 1,848,579
Women 52.4 51.5
Age (yr)
 15 19– 5.4 9.6

 20 24– 8.0 9.8

 25 29– 9.7 9.7

 30 34– 10.4 9.6

 35 39– 10.5 9.6

 40 44– 7.9 9.3

 45 49– 8.5 5.9

 50 54– 6.0 6.6

 55 59– 6.3 6.8

 60 64– 7.2 6.6

 65 69– 7.5 5.7

 70 or over 12.6 10.8
Only people aged 15 or more were considered.

Table 2
Relationships between various factors and functional limitations:  and crude odds ratios (OR) and 95  confidence intervals (3,368 subjects)% %

% Physical functional limitation Cognitive functional limitation

Age (years):
 18 29– 21.8 1.00 1.00

 30 39– 34.7 1.07 0.80 1.44– 0.87 0.71 1.08–
 40 49– 26.9 2.05‡ 1.54 2.72– 1.22§ 0.98 1.51–

 50 59– 14.4 3.96‡ 2.92 5.35– 1.79‡ 1.40 2.29–

 60 64– 2.2 4.56‡ 2.68 7.77– 2.02† 1.24 3.31–

Men 53.4 0.58‡ 0.48 0.69– 0.62‡ 0.53 0.72–

Physical job demands
 Vibrating hand tools (other than pneumatic tools) 4.9 1.47* 1.01 2.14– 1.43* 1.03 1.98–

 Handling objects 13.1 1.49‡ 1.17 1.91– 1.42‡ 1.15 1.75–

 Pneumatic tools 2.3 1.22 0.69 2.16– 2.17‡ 1.37 3.43–

 Work in adverse climate (bad weather) 6.1 1.06 0.73 1.54– 1.21 0.89 1.63–
 Vibrating platform 3.8 1.21 0.77 1.88– 1.47* 1.02 2.12–

 Cold 16.1 1.35† 1.07 1.70– 1.67‡ 1.38 2.02–

18.7 1.19
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 Heat 0.95 1.48– 1.39‡ 1.15 1.67–

 Awkward posture 14.9 1.94‡ 1.55 2.43– 1.77‡ 1.46 2.16–

 Hammer 1.5 1.66 0.88 3.13– 2.74‡ 1.58 4.75–

 Pace of working 17.7 1.13 0.90 1.42– 1.34† 1.11 1.62–

 Working on a production line 4.2 1.65† 1.12 2.45– 1.94‡ 1.38 2.72–

 Standing about and walking 18.3 1.54‡ 1.24 1.92– 1.52‡ 1.26 1.83–

Obese (body mass index >30 kg/m )2 6.4 2.76‡ 2.05 3.72– 1.17 0.87 1.57–

Current smoking 34.2 0.92 0.76 1.12– 1.09 0.93 1.27–
Alcohol abuse 9.0 1.27* 1.03 1.57– 1.46‡ 1.23 1.74–

Low educational level (primary school) 18.4 2.38‡ 1.94 2.92– 2.35‡ 1.97 2.82–

Living alone 9.0 1.05 0.77 1.44– 1.37* 1.07 1.76–

Job category
 Upper professionals 13.4 1.00 1.00

 Intermediate professionals 9.4 0.93 0.56 1.55– 2.01‡ 1.39 2.91–

 Manual workers 26.5 2.01‡ 1.39 2.90– 2.83‡ 2.09 3.83–

 Clerks 34.8 2.37‡ 1.67 3.38– 2.65‡ 1.98 3.56–

 Farmers 1.8 2.00§ 0.94 4.23– 2.85‡ 1.55 5.22–

 Craftsmen and tradesmen 2.1 2.45† 1.26 4.77– 2.58‡ 1.45 4.59–

 Other professionals or unknown 12.0 3.30‡ 2.23 4.89– 3.52‡ 2.52 4.92–
 * p<0.05,
 † p<0.01,
 ‡ p<0.001.
 § Close to significance (p<0.10).

Table 3
Relationships between cumulated physical job demands (PJD) and functional limitations: adjusted odds ratios (ORa) and 95  confidence intervals (3,368 subjects)%

Physical functional limitation Cognitive functional limitation

Logistic regression model including sex and age only

PJD : vs. PJD 0 (48.9 )a = %
 1 29 (33.1 )– % 1.39† 1.11 1.74– 1.32† 1.11 1.57–

 30 99 (14.7 )– % 1.80‡ 1.38 2.34– 1.82‡ 1.46 2.27–

 ≥ 100 (3.3 )% 2.98‡ 1.91 4.64– 2.55‡ 1.70 3.83–

Men 0.49‡ 0.40 0.58– 0.56‡ 0.48 0.65–

Age (yr): vs. 18 29–
 30 39– 1.06 0.79 1.43– 0.85 0.68 1.05–
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 40 49– 2.03‡ 1.51 2.73– 1.18 0.94 1.47–

 50 59– 3.81‡ 2.77 5.24– 1.67‡ 1.29 2.17–

 60 64– 4.53‡ 2.62 7.82– 1.95† 1.18 3.22–

Logistic regression model including all factors considered

PJD : vs. PJD 0a =
 1 29– 1.41† 1.12 1.78– 1.28† 1.06 1.54–

 30 99– 1.72‡ 1.30 2.27– 1.60‡ 1.26 2.03–

 ≥ 100 2.57‡ 1.62 4.10– 2.00‡ 1.31 3.05–

Men 0.53‡ 0.42 0.66– 0.52‡ 0.44 0.63–

Age (yr): vs. 18 29–
 30 39– 1.06 0.78 1.43– 0.85 0.68 1.06–
 40 49– 1.93‡ 1.42 2.63– 1.14 0.90 1.44–

 50 59– 3.67‡ 2.62 5.14– 1.57‡ 1.19 2.07–

 60 64– 3.91‡ 2.20 6.94– 1.73* 1.02 2.94–

Obese 2.17‡ 1.57 2.99– 0.93 0.68 1.28–

Current smoking 1.18 0.96 1.46– 1.17§ 0.98 1.38–

Alcohol abuse 1.44† 1.14 1.82– 1.71‡ 1.41 2.08–

Low educational level (primary school) 1.47‡ 1.17 1.86– 1.80‡ 1.48 2.21–

Living alone 0.95 0.68 1.33– 1.30* 1.00 1.69–

Job category: vs. upper professionals
 Intermediate professionals 0.89 0.53 1.51– 2.05‡ 1.40 2.99–

 Manual workers 1.56* 1.05 2.33– 2.24‡ 1.62 3.10–

 Clerks 1.98‡ 1.36 2.89– 2.11‡ 1.55 2.87–

 Farmers 1.57 0.70 3.52– 2.54† 1.34 4.80–

 Craftsmen and tradesmen 1.37 0.68 2.77– 1.66§ 0.91 3.02–

 Other professionals or unknown 2.68‡ 1.76 4.07– 2.71‡ 1.91 3.85–
 * p<0.05,
 † p<0.01,
 ‡ p<0.001.
 § Close to significance (p<0.10).

a Defined as the product of years of employment during the working life with the cumulative number of high physical job demands.
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Table 4

Relationships between cumulated physical job demands (PJD) and functional limitation: adjusted odds ratios (ORa) and 95  confidence intervals (3,368 subjects)a %

Physical functional limitation (for 3 or over items)b Cognitive functional limitation (for 3 or over items)b

PJD : vs. PJD 0b =
 1 29– 1.23 0.89 1.71– 1.45* 1.04 2.02–

 30 99– 1.75† 1.21 2.52– 1.75† 1.16 2.63–

 ≥ 100 3.34‡ 1.92 5.81– 2.93‡ 1.57 5.47–
 * p<0.05,
 † p<0.01,
 ‡ p<0.001.

a Adjusted for all factors considered ( ), vs. subjects free of the functional limitation considered. Were excluded the subjects with positive response for 1 or 2 items.Table 2 
b Defined as the product of years of employment during the working life with the cumulative number of high physical job demands.


