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Abstract: In order to evaluate the impact of physical work exposure on differences in
musculoskeletal symptom reported among Swedish farmers and referents, a cross-
sectional, population-based cohort study was performed. Male farmers (N = 1221) and
matched non-farmers (N =1130) were invited to take part a survey in which 76%
participated. The analyses were based on 657 matched pairs. Lifetime incidence of
musculoskeletal symptoms, information on work exposure, physical workload and
leisure time physical activity were assessed by questionnaire and structured interview.
Physical work capacity and muscle strength were measured. Farmers reported more low
back and hip problems than the referents. After adjustment for the influence of work
exposure factors, farmers still had a significant excess rate of low back and hip
symptoms compared to the referents, and a significantly lower rate of neck and shoulder
problems. In conclusion, work exposure explained some but not all of the farmer-
referent differences in musculoskeletal symptom rates.
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INTRODUCTION Neck and shoulder symptoms have also been related to

working conditions, especially monotonous and repetitive

In a number of studies, male farmers reportediork tasks [12, 23]. In addition, psychosocial factors
significantly more musculoskeletal symptoms than otheseem to have a large impact on neck and shoulder

occupationally active men in Sweden [9, 27, 29], Finlandroblems, as well as on low back pain [1, 2, 3, 28].

[21, 24] and other countries [19]. Recent reviews concludedIn a previous study, we found that farmers reported
that twisting, bending, manual material handling andignificantly more hand and forearm problems, low back
exposure to whole-body vibrations were risk factors fgpain and hip problems than non-farmers, and tended to
low back pain [5, 10, 22]. However, the impact of heavirave more neck and shoulder and knee problems [9]. The
physical work in general on low back problems is stilpurpose of the present study was to see how much of the
inconclusive. Moreover, high physical workload has beedlifferences in symptom reporting between farmers and

proposed as a contributing factor in the development abn-farmers could be *“explained” by differences in
osteoarthritis of the hip [33] and the knee [26]. physical work conditions. The report is based on baseline
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data from a prospective study of health risks and healthable 1. Prevalence rates of outcome and exposure variables among
promoting factors among Swedish farmers and referergmers and referents.

matched for age, sex and residential area. Farmers Referents p
Number, n 657 657
STUDY POPULATION Outcome
Neck and shoulder symptoms, % 53.3 54.1 0.759
All male farmers born between 1930-1949 and Iiving and and forearm symptoms, % 34.1 30.1 0.124

in nine rural Swedish municipalities across the country Low back pain

) o T : ; . % 67.7 57.7  <0.0001
were identified in 1989 using the national farm register. ) )

Farmers were defined as persons who owned or rented &P SYmPtoms, % L7 216 <0.0001
farm and spent at least 25 hours per week in farming.Knee symptoms, % 45.6 434 0470
Farm labourers were thus not included. To ensure tHgposure

occupational affiliation to farming, the local representatives workioad, units 2343 1405  <0.0001

in the local branches of the Federation of Swedish
Farmers were consulted. Overall, 1,221 farmers fulfilled
the sampling criteria.

Vibrations, % 74.0 34.4 <0.0001
Heavy lifting, % 86.5 41.9  <0.0001

A reference population was sampled from the national Pifficult working positions, % 753 428 <0.0001
population register. The referents were matched to theWork hours 10.2 8.4 <0.0001
farmers by age, sex and residential area and had to bé&leep hours 7.1 6.9 0.0003
occupationally active. An age mismatch of +3 years was Years in current job 25.1 195  <0.0001
allowed. Since most Swedish municipalities consist of ng vacation last year, % 63.8 87  <0.0001
rural areas as well as urban dwellings, the smallest official _ .
administrative area (parish) was used to define residentt&/5U"eime activity, mean score L7 2.1 <0.0001
area in order to ensure that the farmers and referents wer&edentary, % 40.6 15.2
living in the same area. After this procedure, 1,130 Slightly active, % 48.8 67.0
referents were sampled. Because the areas were rural, thidoderately active, % 8.3 14.6
number of potential reference subjects was limited and vigorously active, % 2.3 3.2
:Eg:]e‘tfﬁ;efaj[rr:‘r?eigcmded referents were SomeWhat feWﬁLSde strength, total, units 2171.3 2151.3 0.353

The 1,221 farmers and 1,130 referents were invited to 2% units 6158 6093 0.278
take part in a baseline survey conducted by two co-trainedArm. units 424.9 408.6 0.003
teams of physicians and technicians during a 12-monthThigh, units 604.3 609.8 0.499
period to allow for possible seasonal variation. 1,018nysical capacity, Iimin 30 27  <0.0001

(83%) farmers and 769 (68%) referents participated. A

detailed description (.Jf the sampling procedure, thﬁ in or discomfort?”. Possible responses to each question
survey, and an analysis of the reasons for and effects earre “es” or 'no”

non-participation has been given _elsewhere [9, 271 Data on the number of working hours and hours of
Briefly, there were no major differences betwee : . : .

.2 - : leep, on physical workload and leisure time physical
participants and non-participants. The responding stu

. . tivity was obtained by a standardized interview.
population formed 657 complete matched pairs. T .
. L hysical workload was assessed as the reported average
characteristics of these 1,314 persons were similar to t

S . Gmber of hours working in a sitting or standing position
characteristics of the 1,782 responding persons. with a moderate, heavy or very heavy workload during an

average working day according to Edholm’s activity scale
METHODS [11]. Because of the large seasonal variation, the farmers
were asked to estimate the average workload over the
Information on symptoms from the musculoskeletayear. Physical activity during leisure time was assessed as
system was assessed by a self-administered questionnaigslentary, slightly active, moderately active and
The outcome measures for this report were the answersvigorously active [25].
the following questions: 1) “Have you ever and not only Information on exposure to vibrations, heavy lifting
occasionally had problems in the neck, shoulder @nd difficult working positions in the current job was
shoulder joint areas with ache, pain or discomfort2btained by questionnaire, as was information on the
2) “Have you ever had problems with numbness or rumber of years in the current occupation and on vacation
pricking sensation in your hands?” 3) “Have you ever haduring the last year. The latter was classified as full (4
problems in the low back area with ache, pain oweeks or more), partial, or no or only a few days off. The
discomfort?” 4) “Have you at any time had problems ifiarmers were also asked if they had partners, hired staff,
the hip area with ache, pain or discomfort?” 5) “Have yoar if they used substitutes. Physical work capacity was
ever had problems in one or both of your knees with achdgtermined using a submaximal work test on a bicycle
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Table 2.Crude odds ratios (OR) for the lifetime incidence of musculoskeletal symptoms with 95% confidence intervals (95%CI).

Neck/shoulder Hand/forearm Low back Hips Knees

OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl
Farmer versus referent 098 0.78-1.20 120 0.95-151 154 123193 169 1.32-217 1.08 0.87-1.35
Workload per 100 units 105 093-1.19 123 108141 111 098127 119 103137 110 0.97-1.25
Vibrations 140 1.12-175 198 155-253 140 1.12-1.76 175 1.35-2.26 154 1.23-1.93
Heavy lifting 147 117-18 171 1.33-221 185 1.46-235 153 1.16-2.00 151 1.20-1.91
Difficult working positions 169 135212 200 156-257 194 153-244 167 1.28-217 153 1.21-191
Work hours 099 0.95-1.04 098 0.94-1.03 102 0.98-1.07 1.01 0.96-1.07 101 0.96-1.05
Sleep hours 090 0.79-1.01 089 0.78-1.02 1.03 0.90-1.17 1.02 0.89-1.18 091 0.81-1.04
Time in current job per 10 years 1.06 0096-1.16 101 091-1.12 115 1.04-1.27 106 0.95-1.18 1.09 0.99-1.20
Self-employment 101 0.81-126 113 0.89-143 127 1.01-160 155 1.20-200 091 0.73-1.13
No vacation 106 0.84-133 122 0.96-1.56 117 0.92-1.48 157 1.22-2.03 1.08 0.86-1.36
Leisure activity 0.96 0.82-1.12 096 0.82-1.14 081 0.69-095 0.88 0.73-1.05 1.04 0.89-1.22
Body mass index per 5 kgfm 113 096-134 118 0.99-141 111 093-1.32 110 0.92-1.33 110 0.93-1.31
Total muscle strength per 100 units 0.99 0.96-1.03 0.97 0.94-1.00 1.03 1.00-1.07  0.99 0.96-1.03 1.00 0.97-1.03
Physical capacity 101 084-1.21 106 0.87-1.29 145 1.20-1.77 116 0.95-143 1.05 0.88-1.26
Smoking 108 0.84-139 100 0.76-1.30 0.78 0.60-1.01 0.78 0.57-1.03 0.81 0.63-1.05

ergometer [36]. Muscle strength was measured in thigefore being entered in the regression analysis, workload
hand, arm and thigh [32]. The various measures for handhits and muscle strength units were divided by 100,
arm and thigh were summarized to a total score. years in current job were divided by 10, and BMI by 5.
Weight was measured on a lever balance to the nearesteisure time activity showed different trends between
tenth of a kilogram with the participant dressed in lighfarmers and referents. An interaction term included in the
sportswear. Height was measured without shoes to taealysis was significant. Therefore, the effects of leisure
nearest centimeter with a transportable scale fixed to ttime activity were presented separately for farmers and
lever balance. Body mass index (BMI) was calculated asferents. All tests were two-tailed. A p-value of 0.05 was
weight (kilograms) divided by height (meters) squaredegarded as statistically significant. Very small p-values
Smoking habits were assessed in a structured intervieave given as <0.0001, even when they were much smaller.
For the present report, smoking habits were dichotomized
into current daily smoking versus no smoking. RESULTS

STATISTICAL ANALYSIS Characteristics of the study population.Farmers and
non-farmers were of equal average age (50 years) and had

The statistical analyses were performed with the SPSSmilar body mass index, 26.3 kg/mersus 26.6 kg/f
SAS and JMP software. The partial non-response rafmoking was less common among the farmers than
(missing values in data from responders) was less thamong the referents (18.9%s. 30.6%, p < 0.0001).
1% except for arm muscle strength, where 8.6% of tHearmers were self-employed to a much larger extent than
data were missing due to technical problems with thte referents (92.5%s. 18.7%, p < 0.0001). Some of the
equipment. Due to disability or clinical precautions, 8farmers had part-time jobs in other businesses and were
persons (6.6%) did not perform the submaximal work tegherefore also employed. Of those employed in the

The analyses were performed conditionally, keepingopmplete sample, about half were in public service and
the matched pairs together. Summary statistics, such fadf in private companies. The mean farm size was 56
means and measures of dispersion, were computed udi@gtares, approximately 112 acres. The main types of
conventional parametric methods. Simple differencgwoduction among the farmers were dairy production
between the groups were tested with Studentest for (44.1%), crop growing (22.6%), pig farming (12.3%),
continuous data and the chi-square test for ordinal acdttle raising (12.2%) and other types (8.8%).
nominal data.

Logistic regression was used to compute odds ratiosReported outcomes and exposuregarmers reported
(OR) and their 95% confidence intervals (95%CI) irmore musculoskeletal symptoms than non-farmers (Tab.
univariate as well as multiple analyses. Backward). The differences were significant for low back and hip
elimination of non-significant exposure variables wasymptoms. The farmers reported significantly more
used until all remaining variables were significantlyworkload, more vibrations, more heavy lifting, more
related to the outcome except for farmer status, which wasgficult working positions, longer work and sleep hours,
kept in the model irrespective of significance levelmore years in the current job, but less vacation time and
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Table 3. Adjusted odds ratios (OR) with 95% confidence intervals (95%Cl) for lifetime incidence of neck and shoulder, hand anddarbauni,
hip and knee symptoms. Multiple logistic regression models using backward elimination procedures.

Neck/shoulder Hand/forearm Low back Hips Knees
OR 95%ClI OR 95%Cl OR 95%ClI OR 95%Cl OR 95%Cl

Farmer versus referent 0.62 0.47-0.82 0.85 0.62-1.16 151 1.02-2.23 1.46 1.11-193 117 0.82-1.66
Workload per 100 units 1.33 1.05-1.69 0.67 0.52-0.85
Vibrations 1.63 1.18-2.24 151 1.14-200 149 1.13-1.95
Heavy lifting 159 1.11-2.28 1.43 1.06-1.93
Difficult working positions 1.84 1.44-2.35 1.43 1.03-1.98 1.79 1.30-2.45
Work hours 0.92 0.84-099 111 1.03-1.21
Sleep hours 0.84 0.72-0.97
Time in current job per 10 years 1.21  1.08-1.36 1.13 1.01-1.25
Self-employment 0.59 0.41-0.87 0.55 0.38-0.78
Leisure-time activity

Farmers 1.20 0.66-2.16

Referents 0.68  0.53-0.88
Body mass index per 5 kg?m 1.32 1.07-1.61
Total muscle strength per 100 units 0.94  0.90-0.97
Physical capacity 146 1.18-1.81

Variables entered in step 1 for each separate outcome: Farmer versus referent, workload /100, vibrations, heavy liftingoudiffig positions,
work hours, sleep hours, time in current job /10, self-employment, leisure-time activity, vacation last year, body m&ssimndkixng, total muscle
strength /100 and physical capacity.

less leisure-time physical activity than the referents. Theyuscle strength were associated with decreased reporting.
also had significantly higher total muscle strength and/hen the influence of these factors was taken into
arm strength, and had a significantly higher physical workccount, there was no longer any significant farmer-
capacity as measured with the submaximal work test. nonfarmer difference in hand and forearm symptoms.
For low back problems, heavy lifting, difficult working
Univariate analyses. Workload, vibrations, heavy positions, work hours, time in the current job and physical
lifting and difficult working positions were correlated tocapacity were all associated with increased reporting,
all musculoskeletal symptoms (Tab. 2). Time in currewhereas workload and self-employment were associated
job, self-employment, no vacation last year, total muscigith decreased reporting. When the influence of these
strength and physical capacity were correlated to lofactors was taken into account, farmers reported
back pain or hip problems. Work hours, sleep hoursymptoms 51% more often than non-farmers (OR 1.51,
leisure-time activity, body mass index and smoking wer@5%Cl 1.02-2.23, p = 0.038).
not correlated to any symptoms. Among the farmers, farm For hip symptoms, only vibrations were associated with
size and type of farm production, presence of partneiacreased reporting. When this was taken into account, the
hired staff or substitutes had no influence on thedds ratio for farmer status remained significant (OR
reporting, except for knee symptoms, where the presentd6, 95%CI 1.11-1.93, p = 0.007).
of substitutes was positively correlated to symptom For knee symptoms, vibrations, heavy lifting and time
reporting. in current job were associated with increased reporting,
whereas self-employment was associated with decreased
Multiple analyses. Since a number of factors werereporting. When the influence of these factors was taken
correlated to each of the outcome measures, a setimb account, there was no clear difference in reporting of
multiple analyses was performed. The results are shownee symptoms between farmers and non-farmers.
in Table 3. For neck and shoulder problems, difficult
working positions were associated with increased DISCUSSION
symptom reporting and leisure-time activity was
associated with decreased reporting among the referent§he high prevalence rates of low back and hip
but not among the farmers. When the influence of thesgmptoms among farmers compared to referents could not
factors was taken into account, the farmers reported ldss explained by physical work exposures. Farmers had a
neck and shoulder problems than the non-farmers (Q8wer rate of neck and shoulder symptoms compared to
0.62, 95%CI 0.47-0.82, p = 0.0008). the referents when physical work exposures were
For hand and forearm symptoms, workload, vibrationgonsidered.
difficult working positions and BMI were all associated The study was designed to minimize the effects of
with increased reporting, while work and sleep hours arithditional confounding factors such as sex, age and place



Musculoskeletal symptoms in farmers 183

of residence, i.e. the urban-rural health gradient, obsenad psychosocial factors no excess risk for nurses compared
bias (by co-training), seasonal variation (by schedulinp other occupations was seen [13]. In a cross-sectional
examinations over the year) and recall bias (by usirgjudy, sedentary workers (crane operators and straddle-
lifetime prevalence data) [27]. The non-response rate wearrier drivers) had an increased risk of low back pain
somewhat higher among non-farmers but the reasons mmpared to office workers after adjustment for age and
non-response were the same in the two groups and theomfounders [4].
were no age differences between responders and nonGeneral physical workload, here assessed with the
responders. All information was collected on prepareBdholm activity scale, obviously incorporates other
forms, and validated questionnaires and measuremeamponents than just heavy lifting since workload and
methods were used. We therefore have no reason heavy lifting had different impacts on low back pain. The
believe that the data should be biased to such an extemrkload variable includes all levels of work-related
that the results would be affected. The farmers included fiysical activity and permits a great variation in the work
the study were considered representative of Sweditdisks [11]. High physical work capacity was associated
farmers [9, 27]. with a high rate of low back symptoms, whereas high
Several authors have discussed the problem of recadbrkload rather had a “protective” effect. Physical work
bias [6, 15]. Structured interviews are preferable to seléapacity thus appears to be independent of physical
administered questionnaires for obtaining reliablevorkload. Physical capacity might be more related to
information on physical workload [31]. In this study,personal factors and leisure activities. A recent Swedish
guestionnaires and structured interviews were combinggview concludes that no study so far has presented any
Persons with pain symptoms might estimate their physicstrong evidence for an association between leisure activity
work exposure differently than persons with no pairor physical capacity and the risk of future back pain [22].
However, Wiktorin et al. studied the inter-method Sleep hours were significantly negatively associated
reliability between self-administered questionnaires angith symptoms from hand and forearm. This observation
interview data on physical load at work and during leisur@ay be a secondary effect of the symptoms and not an
time [35]. They found that subjects seeking care for loimdependent factor, since this type of symptom often
back or neck and shoulder disorders estimated workloagssults in sleep disturbance [17]. Follow-up studies are
equally correctly or not as subjects not seeking care. needed to evaluate causality concerning the studied
In this report, lifetime incidence of symptoms was usetklationships. Obesity, measured as increased body mass
as the outcome. In a previous report, lifetime symptomsdex, has been associated with carpal tunnel syndrome
as well as symptoms during the last year were used [§16, 34]. Our data indicate that this relationship also applies
The results with these two outcomes were similar btio middle-aged men after adjusting for workload factors.
lifetime incidence had a better statistical power and was Muscle strength tended to be positively correlated to
therefore used for this report. In an another study, wew back pain in the univariate analysis. However, after
obtained data on hospital admissions from the Nationatjustment, the muscle strength variable was only
Hospital Admission Register and compared them with therrelated to hand and forearm symptoms in a negative
corresponding self-reported data. The incidence rate ratioection. In a 5-year follow-up study, Kujala and co-
of hospital admissions among farmers versus non-farmevsrkers [14] concluded that muscle strength characteristics
was the same as that found for recall data [27]. The reca#re not predictive of future back pain. More studies with
bias regarding exposure and outcome variables theref@rgorospective design are needed to analyze causality and
probably affects the results in both groups equally. the significance of muscle strength with respect to
In several studies, farmers had a higher prevalence rateisculoskeletal symptoms. Higher physical capacity as
of musculoskeletal symptoms than other occupationaliypeasured with the submaximal work test was independently
active men [8, 9, 18, 20, 21, 27, 30], mainly hand ancbrrelated to low back pain, a surprising result that
forehand, low back and hip symptoms. In a meta-analysisarrants further investigation.
farmers did not have an excess risk for neck and shouldeiLeisure-time activity had a protective effect among the
problems [7]. Several studies have shown that heawgferents but no significant effect among the farmers. The
liting and working in difficult working positions (e.g. effects were linked to the small group of vigorously active
twisting and bending) are risk factors for low back problenmen. There was no relationship between leisure-time
[5, 10, 22]. Our results support these observationactivity and symptoms among less active men, whether
However, in the present study, self-reported exposure fiamers or referents. Another problematic factor was self-
vibrations was not associated with back pain, contrary employment status. This is closely linked with farmer
most studies [22]. status but has an effect opposite to farmer status regarding
We have found few other studies comparingymptom reporting. Therefore, self-employment was in
musculoskeletal outcomes in different occupationalnivariate analyses associated with more symptoms, but
groups after multiple adjustments [4, 13] and no studies iof multiple analyses with fewer symptoms since the
this kind involving farmers. Josephsen al. studied the effects in this instance were adjusted for the farmer status.
risk of nursing staff seeking health care for low back pain. In conclusion, farmers had more low back pain and
Their results showed that after adjustment for physicatore hip problems than referents, even when the
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influence of physical work exposures was taken into 15.Koster M, Alfredsson L, Michélsen H, Vingard E, Kilbom A:

; ; ; trospective versus original information on physical and psychosocial
account. Therefore, preventive sfrategies focusing 6(jgposure at workScand J Work Environ HealttD99,25, 410-414.

physical workload factors might need to be supplement_e 16.Lam N, Thurston A: Association of obesity, gender, age and
by a broader approach. For example, psycho-soci@scupation with carpal tunnel syndrondeist N Z J Surd 998,68, 190-
economic factors, lifestyle factors and comorbidity might93.

; ; ; 17. Lehtinen |, Kirjavainen T, Hurme M, Lauerma H, Martikainen K,
be of interest for enhancmg further underStandmg cHauhala E: Sleep-related disorders in carpal tunnel syndréuota.

musculoskeletal disorders among farmers. Neurol Scand.996,93, 360-365.
18. Leigh JP, Sheetz RM: Prevalence of back pain among fulltime
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