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Abstract: The objective of this study was to describe and analyse the changes in
working conditions and health among dairy farmers in Scania in southern Sweden
during the period 1988—-2002 by a repeat of a mail-in survey. Altogether, 83% of the
male and 90% of the female dairy farmers reported some kind of symptoms in the
musculoskeletal system during the 12 months prior to the 2002 questionnaire. This is an
increase compared to the farmers in 1988. The highest significant changes were an
increase of symptoms in the shoulder, neck and in the wrists/hands. The milkers
reported most often incidental as well as persistent symptoms in the shoulders. The
frequency of hip symptoms was significantly higher among those male milkers who had
quit milking during the interim than for the active milkers in 1988. The milkers studied

in 2002 had, on average, increased their working time per week, increased the number
of cows milked as well as the use of more milking units. In 1988, almost all the milkers
studied were working in tethering systems while in 2002 more than one quarter were
working in loose-housing systems. The opinion among most of the farmers, both in
1988 and in 2002, regardless of age or sex, was that silage handling and the milking
procedure were the most strenuous work operations. On the other hand, the milkers
obtained their greatest pleasure from the actual milking job as well as from their work to
promote the welfare of the animals. Unprofitability and great investment demands had a
bearing on the retirement of milkers but, on the other hand, a high potential of the
milkers could have continued 10-15 more years as dairy farmers if the work conditions
had been better, e.g. associated with fewer health problems. Apart from the need for
developing technical devices to facilitate the milking operation, further research is
needed concerning the dairy farmers’ well-being and quality of life, perceived stress,
and leisure time activities and how these and similar factors influence the prevalence of
musculoskeletal symptoms. Strategies for preventive and intervention measures must
consider physical workplace factors as well as personal and lifestyle characteristics.
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INTRODUCTION biggest dairy farms (both in number and percentage) are
to be found in the province of Scania in southern Sweden.
During the last decade the intensive rationalisation ¢from 1990-2000 the number of milk cow stocks in
dairy farming in Sweden has accelerated. The number $€ania with more than 75 animals increased from 76 to
milk producers has decreased by a third and the individue80 while the total number of dairy farms in Scania
farmer has to take care of more and more animals. THecreased from 2,718 to 1,198 [23, 24]. The work tempo
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tended to increase and the machine equipment waspulation in Scania in southern Sweden using the same
becoming more and more technically complicated andethod for the collection of data on perceived
costly. This process probably resulted in a changed pattenusculoskeletal symptoms, individual conditions and
concerning the work situation and the individual'svork situation. Thus, the aim was to study the effects of
exposure to risk factors. It is therefore mandatory that vam additional 14 years of exposure to the work
learn more about these issues in order to develop effecteavironment typical for milk production in southern
strategies for preventive and interventional measures $weden on a large number of men as well as women
the working environment of the dairy farmer. active in this environment. Moreover, the extent of and

Many studies from several countries around the worlthe reason for retirement during the last decade was to be
have shown that farming is a highly demanding occupati@malysed. The aim was also to describe all active dairy
with a variety of daily work tasks that can causenilkers in Scania in 2002 and compare them with the
musculoskeletal disorders and work disability. The worknilkers in Scania in 1988. Furthermore, the intention was
operations often involve lifting heavy objects, moving antb make a special study of some of those individuals who
carrying equipment, and awkward working postures, aflad entered into Scanian milk production after 1988 -
risk factors for back injuries and other musculoskeletalamed here “new-entries”. This was to cover milkers who
problems [1, 15, 17, 18]. Several studies at the Divisidmad not taken part in the 1988 study.
of Work Science in Alnarp, Sweden, have addressed the
working environment problems in dairy barns [6, 7, 13, MATERIALS AND METHODS
14, 30].

A screening of musculoskeletal problems in Swedish Sample.The main study from 1988 consisted of 1,465
dairy farmers was carried out in 1988/89 using informatioimdividuals (1,077 males, 388 females) from 1,058 randomly
on self-reported symptoms, personal characteristics asélected dairy farms in Scania. In the present study, these
work conditions collected in a comprehensive mail-iindividuals constitute the “base line” group. We know the
survey [8]. The study constituted 3,000 participants frondentity numbers of 545 of the 1,058 farms and the names
three selected geographical regions in southern, centodlthe owners. This group constitutes the farms for the
and northern Sweden. The study of the southern regidnllow-up study. The identity nhumbers and the names of
i.e. the province of Scania, was performed in 1988 whiklhie owners were compared with the register from the local
the other two regions were studied in 1989. In all, 82% difzestock association in Scania that contained the names
the men and 86% of the women reported some kind ahd addresses of the dairy farmers and farms that were
symptoms from the musculoskeletal system during the B2tive in 2002. The 545 farms were divided into three
months. Compared to reference data from other occupatigsups: group 1 (“non-active”), 153 farms, i.e. those that
[10], pain and discomfort among dairy farmers wergere not in the register and considered to have quit milk
reported to be especially frequent in the shoulderproduction, group 2 (“new owner”), 153 farms; i.e. farms
elbows, lower back, hips and knees. In addition, thehich were in the actual register but with other owners,
females reported severe problems with the wrists/handsd group 3 (“follow-up”), 239 farms, i.e. those farms
this had also been shown in other studies, among thevhich were in the actual register, with the same owners
Stal et al. [28, 29]. The result of the analyses showednd considered to have been active farmers ever since the
several risk factors for developing musculoskeletal disordersain study. Thus, group 3 constituted the follow-up
Individual factors, such as sex, age, weight, as well gsoup. The rest of the farms remaining in the register after
those related to work organisation and the physical wodcoups 2 and 3 had been picked out formed a fourth
place, for example, number of hours worked per weefroup. This group of 368 farms, group 4 (the “rest”), thus
number of milking units used, the age of the farngonsists of farmers who were active in 2002 but not
building, had significant impact on the reported frequendpcluded in the main study undertaken in 1988. Group 4
of symptoms in different parts of the body. (the “rest”) comprises both farmers who were active 14

The aim of this present study was, in the first place, gears ago and “new-entries” into milk production. By
repeat the previous survey from 1988 of the sanmmaerging groups 2, 3 and 4 together a fifth group was

Table 1.Number of farms and farmers to which the questionnaires were sent, response rates and the number of samples afticdirai.classi

“non-active” “follow-up” “new owner” “rest” “all active”
farms farmers farms farmers farms farmers farms farmers farms farmers
Sent out 153 239 153 368 760
Returned 127 127 180 240 94 133 237 327 511 700
Response rate (%) 83 75 61 64 67
Final samples 142 142 220 266 57 78 258 347 504 686

*Includes 51 answers from farms and farmers from the “new owner” grdlifarms are also included in the “rest” grotipd farms and 5 farmers
are also included in the “follow-up” group.
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Table 2. Description of the dairy farmers in the different study groups and their work situation in 1988 compared to 2002. Destuigsia,
mean, standard deviation (sd) and range) are divided by sex (males - m, females - f). Only male data is presented &mtitves’ ‘gronp.

Age (year) No. of years asHours worked Body weight  Body height Body Mass  No. of cows No. of milking
a dairy farmer per week (kg) (cm) Index (kg/nf) milked units

m f m f m f m f m f m f m f m f
n| 493 188 494 186 490 187 492 178 490 183 488 177 492 188 481 173
meart| 494 473 268 206 40.Y 339 8268 695 1796 166.9 254 250 557 59.2 6.6 6.8

sd 11.00 10.60 12.21 10.83 1458 13.10 10.70 10.75 6.79 572 295 3.77 4416 4723 432 434

rangg 20-79 20-68 1-55 2-57 2-112 4-70 58-135 45-100 1%30- 18.2- 17.6— 3-320 12-320 1-32 1-24
200 185 417 391

“all active”
2002

n| 1077 388 1074 386 1066 379 1067 377 1069 382 1065 375 1077 386 1057 378
meart| 477 458 261 213 368 277 794 656 177.% 1654 254 240 301 293 3.7 3.6
sd 11.89 10.89 14.16 1342 12.39 10.86 9.91 877 6.46 581 276 297 2474 17.98 210 1.43

rangé| 15-8f 19-75 1-65 1-50 4-853-8¢ 42— 50— 150- 150- 17.0- 17.9-2-300¢ 1-160 1-2¢' 1-14
1220 100" 205" 18%F 36.8 34.6

“base line”
1988

5 n| 139 138 136 138 138 138 139 135
>

§ © mear 515 30.4 34.3 78.8 177.1 25.1 28.0 3.7
é & sd 11.68 13.72 11.84 10.36 5.87 2.97 20.30 2.31
= rangé| 20-69 2-50 5-8% 56-106 163-198 18.7-36.3 3-170 1-20

n 205 61 205 58 203 60 204 56 203 59 202 58 205 61 197 56

:%N meart| 548 526 320 268 398 362 812 694 178.% 166.8 247 240 454 484 55 55

Il o

(_%g sd 787 7.78 1021 9.62 13.84 1239 1037 9.16 694 597 262 301 29.79 2861 3.17 321
L range 37-79 36-68 14-55 14-57 2-80 10-70 58-115 50-90 1%36— 19.3- 18.4- 3-220 12-120 1-20 2-16

200 181 338 316

n 205 61 205 61 203 59 204 60 204 60 203 60 205 61 203 59
mead| 408 386 189 135 380 306 788 66.8 179.6 166.6 246 240 330 335 4.0 3.9
sd 787 7.78 10.36 9.12 1245 1051 947 874 674 571 252 291 1886 1354 2.06 1.00

rangé| 2368 22-54 1-48 1-36¢ 4-70 7-60 55- 52-9¢ 160- 155~ 19.5- 18.7- 10- 9-85 1-2¢0 2-¢
115’ 202 181 33.8¢ 298 20¢

Lfollow up”
1988

2p<0.10,° p<0.05,°p<0.01,% p< 0.001;' Differences between sexes (Independent-santgkest); > Differences between the “all active” group
2002 and the “base line” group 1988 (Independent-sarhdss); Differences between the “non-active” group 1988 and the “base line” group 1988
(Independent-samplegest);* Differences between the “follow-up” group 2002 and 1988 (Paired-sairigiss.

formed, group 5 (“all active™), which constituted all farmers Group 1 received one copy of the questionnaires while
in Scania who were active in 2002. two copies were sent to groups 2, 3 and 4. All the
A gquestionnaire with two questions: “What is the reasoguestionnaires were sent out in December 2001 and
why you quit milking cows?” and “What is your presentlanuary 2002.
employment?” was sent to the “non-active” group. The Table 1 shows the number of farms to which the
“follow-up” and the “rest” groups received the samejuestionnaires were sent and the response rates after one
questionnaires that were sent to the main study 14 yeaeminder. This table also shows the number of the final
previously. They comprised both the standardised Nordgamples in the five groups after the uncompleted
Musculoskeletal Questionnaires [12] and a set of additiongiiestionnaires had been removed. Some completed
questions regarding such items as the number of cogsestionnaires were also classified as belonging to other
milked per day, the milking system used, degree afroups than their original one. The response rate for the
mechanisation of the work, which work operation théour questionnaires taken together was 70% and for each
respondents considered to be the most strenuous, aegarate group, “non-active”, “follow-up”, “new owner”
which gave the best job satisfaction. and “rest” the response rate was 83%, 75%, 61%, 64%,
The “new owner” group also received the sameespectively (Tab. 1).
questionnaires as those sent to the “follow-up” and “rest”
groups, but with one additional question: “Why did the Data analysis. The descriptions of the potential risk
former owner hand over ownership?” factors for perceived symptoms in the replies to the
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Table 3. Description of the dairy farmers in the different study groups and their work situation in 1988 compared to 2002. Frelgesrcyaral
%) are divided by sex. Only male data is presented for the “non-active” group.

Parameters “all active” “base line” “non-active” “follow-up”
2002 1988 1988 2002 1988
n % n % n o n % n %
Employment males Employed 29 6.1 45 4.2 8 5.8 8 1.0 4 2.0
Self-employed 446 93.9 1032 95.8 131 94.2 194 99.0 201 98.0
females  Employed 28 15.5 10 %6
Self-employed 153 84.5 378 97.5 57 100.0 61 100.0
Handed males Right 445 89.9 994 92.3 127 91.4 190 92.7 190 92.7
Left 38 7.7 68 6.3 10 7.2 10 4.9 12 5.9
Ambidextrous 12 2.4 15 1.4 2 1.4 5 2.4 3 1.5
females  Right 176 92.6 359 92.5 56 91.8 58 95.1
Left 11 5.8 21 54 3 4.9 1 1.6
Ambidextrous 3 1.6 8 21 2 3.3 2 3.3
System males Tethering 365 74.0 1032 958 131 94.2 165 80.5 197 98.1
Loose-housing 115 23.3 24 2.2 2 14 34 16.6 6 2.9
Both 13 2.6 21 1.9 6 4.3 6 29 2 1.0
females  Tethering 135 71.4 381 g8.2 47 77.0 60 9874
Loose-housing 46 243 3 0.8 12 19.7 1 1.6
Both 8 4.2 4 1.0 2 3.3
Building year  males -1969 31 6.4 332 312 54 397 15 7.3 39 194
1970-1979 117 24.0 491 46.2 62 44.9 65 317 106 52.0
1980-1989 110 22.5 240 22.6 22 15.9 42 20.5 59 28.9
1990-1999 197 40.4 70 34.1
2000- 33 6.8 13 6.3
females  -1969 11 6.0 104 291 3 5.1 10 164
1970-1979 44 23.9 190 49.5 20 33.9 38 62.3
1980-1989 42 22.8 90 23.4 10 16.9 13 21.3
1990-1999 72 39.1 22 37.3
2000- 15 8.2 4 6.8

2p<0.10,°p<0.05,°p<0.01,% p< 0.001;' Differences between the “all active” group 2002 and the “base line” group 1988 (Mann-Whitney Test);
?Differences between the “non-active” group 1988 and the “base line” group 1988 (Mann-Whitney Déftiences between the “follow-up”
group 2002 and 1988 (Wilcoxon Signed-Ranks Test).

questionnaires for the different study groups are shown in RESULTS

Tables 2 and 3. For the statistical analysis of the results,

conventional tests and y’-analyses were used. The Both results are presented from the “all active” group
probability limits for evaluating statistical tendency andnd the “non-active” groups compared to the “base line”
significance were®=p<0.10,” = p<0.05,°= p<0.01, group. The changes in the “follow-up” group from 1988
4= p<0.001. For the prediction of incidental and persistend 2002 are described. Furthermore, “new-entries” into
symptoms in the different body regions the impact of theairy farming, e.g. those who have less than 14 years of
potential risk factors was first studied using univariatexperience of milking cows are compared to the “new-
analysis. Before the relationship was studied, the rigntries” in 1988.

factors were dichotomised around their median values for

males and females, respectively. The risk factors thatThe “all active” group. The mean age of the male
were associated 0.10) with incidental and persistentmilkers in the “all active” group in 2002 was significantly
symptoms in the univariate analysis were then treated about 2 years greater than that of the females (49.4 years
reverse stepwise multiple logistic regression modeland 47.3 years, respectively), they had worked for an
according to Cox [3], Hosmer & Lemeshow [9]. Theaverage of 6 years more than the females as dairy farmers
models were fitted to data using the SPSS programr(6.6 years and 20.6 years, respectively), and had worked
[22]. The individual associations of the risk factors wittabout 7 hours more per week than their female counterparts
the perceived symptoms are presented as odds ratios wW#tB.7 hours and 33.9 hours, respectively). Both the males
95% confidence intervals. and females in the “all active” group in 2002 compared to
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the “base line” group in 1988 had a significantly increasetible 4. Frequency of perceived symptoms (numbers (n) and per cent

ver working time with 4 an hour rw @/o)) in thg musculoskeletal system some times during the last 12
average wo g time with about 4 and 6 hours pe eembnths divided by sex among the “all active” group (males=445-476,

respectively; their mean body weight was greater, i'f’e'males=180-185), “base line” group (males=1071-1075, females=386-
about 3—-4 kg more; their mean height was also greategs7) and the “non-active” group (males=137-138, only male data is
about 1-2 cm taller; their mean Body Mass Index wagesented).

greater - 0.4 and 1.0 kgfnrespectively. The number of vall active” “base line” _* —
cows they milked in 2002 had increased from 25 to 30 2 a°§'g§2 aselglseg ”°”'a°1tg§8
cows, respectively and they also used about 3 more
milking units. The extent of being employed among the

n 0% n  %"? n %

females had significantly increased in 2002 compared b5« males 139 30 229 213" 32 232
1988 (15.5% and 2.6%, respectively). The extent of females 72 391 112 289
working in loose-housing systems had significantlhoulders — males 198 48.6 366 34.6¢ 51 370
increased (25.9% for males and 28.5% for females in females 107 58.8 166 4%9

2002, and 4.1% and 1.8%, respectively in 1988). Abowgly,qys males 93 20°4 189 17.6 23 167
47% of the “all active” farmers had since 1990 been
working on newly built farms. _

In the “all active” group in 2002, 83.4% of the maled"/ists/hands males

females 50 27.8 87 22.5
111 243 172 16.4¢ 28 203

and 89.7% of the females reported some kind of females 85 462 131 3%9
symptoms of the musculoskeletal system during thHépperback males 51 115 91 ¥5 13 95
previous 12 months (Tab. 4). This is an increase compared females 28 15.2 47 122
to the male and female dairy farmers in the “base lin@ower back males 247 536 594 555 75 54.3
group in 1988 (81.2% and 84.2%, respectively). The male females 86 46.7 188  48.6

farmers in 2002 reported most frequently symptoms in thFﬁ S
lower back, shoulders and knees (53.6%, 43.6% an
37.7%, respectively). The females reported most frequently

males 124 27%6 271 25.3 47 347
females 63 344 100 2%8

symptoms in the shoulders, lower back, and wrists/hantjgees males 174 37.7 429 400 57 413
(55.6%, 46.7% and 46.2%, respectively). In 2002 compared females 61 332 145 375

to 1988, both the male and female dairy farmers reportegdet males 65 143 113 185 20 145
more often problems in all body regions except the lower females 36  19.6 60 155

back and knees where a minor decrease could be S€RMny males 397 8P4 872 812 112 812

The highest significant changes in symptom frequency
among both the male and female “all active” dairy
farmers in 2002, compared to the “base line” in 1988p<0.10,°p<0.05p<0.01,° p<0.001;' Differences between sexes

; ; ; Independent-samples-test); ? Differences between the “all-active”
were an increase in the shoulder, neck and in ti(Q‘]raoup 2002 and the “base line” group 1988 (Mann-Whitney U Test);

wrists/hands. _ ® Differences between the “non-active” group 1988 and the “base line”
The opinion among most farmers, both in 1988 and itoup 1988 (Mann-Whitney U Test).

2002, regardless of age or sex, was that tasks of silage

handling and of milking were the most strenuous worKkable 5.Frequency of answers to the questions “What is the reason why

operations. On the other hand, the milkers reported th&@ auit milking cows?” and "What is your present employment?”. The

th btained thei test tisfacti f th t réﬂean age in 2002 for each group of answers and the differences in age
ey 0 .ame eir greates S,a Istac an rom . € acty mpared to the mean age of the whole “non-active” group (65.5 years)

milking job as well as from their work with the animals taare also presented.

promote their welfare.

females 166  89.7 326 842

Reason n % mean age
The “non-active” group. Only the males were selectedReason Age 78 549 712

when comparing the “non-active” with the “base line"=142)  \york-related health problem 29 20.4 62.4
group. The male selection was performed to protect bias Other 55 38.7 58%
in the s_tatlstltial anaIIyS|§ because there were only 3" —— Y 213
females in the “non-active” group. employment - bt quit milki 57 407 oha
In Tables 2 and 3 the description is presented of the= 91) armer, but quit mixing : :
“non-active” group and their work situation in 1988 Other activity 23 253 5317

compared to the “base line” group. The male dairyp<0.10,"p<0.05°p<0.01," p<0.001.

milkers who had quit milking were in 1988 significantly

older and had worked more years as dairy farmers thé@4.3 hours and 36.3 hours, respectively). The “non-
the males in the “base line” group, i.e. than all the activactive” milkers also worked in significantly older
male milkers in 1988 (51.5 years and 47.7 yearbuildings than the “base line” milkers (Tab. 3). It can be
respectively and 30.4 years and 26.1 years, respectivetgen from Table 4 that the “non-active” male milkers
(Tab. 2). There was a tendency that they worked fewegported significantly more often symptoms from the hips
hours per week than the milkers in the “base line” grouguring the 12 months immediately preceding the
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Table 6.Frequency of symptoms (n, per cent) in the musculoskeletal system at some time during the last 12 months among thézsamesdairy
Scania, the changes in symptoms (n, per cent) and the significance level (p) of the changes before and after 14 yealNfol#5+256,
males = 185-195, females = 58-61.

N Symptoms Symptoms Symptoms 1988/2002
2002 1988 No/No No/Yes Yes/No Yes/Yes
n % n % n % n 9% n % n %
Neck Male 191 67 35.0 41 284 110 73.3 40 26.7 14 34.1 27 65.9
Female 61 23 37.7 17 27.9 33 75.0 11 25.0 5 29.4 12 70.6
Total 252 90 35.7 58 23% 143 73.7 51 26.3 19 32.8 39 67.2
Shoulders Male 187 92 49.2 54 289 84 63.2 49 36.8 11 20.4 43 79.6
Female 59 41 69.5 25 425 13 38.2 21 61.8 5 20.0 20 80.0
Total 246 133 54.1 79 321 97 58.1 70 41.9 16 20.3 63 79.7
Elbows Male 189 54 285 25 132 122 74.4 42 25.6 13 52.0 12 48.0
Female 58 21 36.2 10 172 31 64.6 17 354 6 60.0 4 40.0
Total 247 75 30.4 35  14%2 153 72.2 59 27.8 19 54.3 16 45.7
Hands/wrists Male 189 a7 24.9 27 143 129 79.6 33 204 13 48.1 14 51.9
Female 59 31 52.5 23 38.9 18 50.0 18 50.0 10 43.5 13 56.5
Total 248 78 315 50 20%°2 147 74.2 51 25.8 23 46.0 27 54.0
Upper back  Male 185 18 9.8 10 5.4 161 92.0 14 8.0 6 60.0 4 40.0
Female 60 12 20.0 7 11.7 45 84.9 8 15.1 3 42.9 4 57.1
Total 245 30 12.3 17 7°0 206 90.4 22 9.6 9 52.9 8 47.1
Lower back  Male 194 117 60.3 114 58.7 42 52.5 38 475 35 30.7 79 69.3
Female 60 27 45.0 29 48.3 19 61.3 12 38.7 14 48.3 15 51.7
Total 254 144 56.7 143 56.3 61 55.0 50 45.0 49 34.3 94 65.7
Hips Male 186 61 32.8 30 162 115 73.7 41 26.3 10 33.3 20 66.7
Female 60 26 43.4 13 2t7 31 66.0 16 34.0 3 231 10 76.9
Total 246 87 35.4 43  17%5 146 71.9 57 28.1 13 30.2 30 69.8
Knees Male 193 79 40.9 76 394 88 75.2 29 24.8 26 34.2 50 65.8
Female 60 24 40.0 24 40.0 26 72.2 10 27.8 10 41.7 14 58.3
Total 253 103 40.7 100 395 114 74.5 39 255 36 36.0 64 64.0
Feet Male 195 36 18.5 17 87 149 83.7 29 16.3 10 58.8 7 41.2
Female 61 17 27.8 5 g.2 40 714 16 28.6 4 80.0 1 20.0
Total 256 53 20.7 22 8% 189 80.8 45 19.2 14 63.6 8 36.4

3p<0.10,°p<0.05,°p<0.01,% p<0.001;*Percentage of those milkers who had no symptoms in P#&8gentage of those milkers who had
symptoms in 1988.

guestionnaire than the “base line” male milkers (34.1%arious occupations other than farm work, such as
and 25.3%, respectively). industrial, sheet-metal and saw-mill work, caretaking,
Most of the “non-active” milkers (54.9%) reported agevork in cemeteries, forestry, etc. These individuals were
as being the reason for quitting milking cows (Tab. 5about 12 years younger than the mean age for the “non-
These milkers are about 6 years older than the mean agtive” group.
for the group. About 20% stated the reason to be work-
related health problems, e.g. asthma, allergy, slip-and-fall The “follow-up” group. From Table 2 can be seen that
accidents, mental ill-health, and musculoskeletal symptorti'e male milkers in the “follow-up” group in 2002 were
in the shoulders, hands, back, hips and knees above about 2 years older than the females (54.8 years and 52.6
Examples of other reasons for quitting milk productiolyears, respectively). They had worked about 5 years longer
were the possibility to get a “milk pension”, unprofitability,as dairy farmers (32.0 years and 26.8 years, respectively)
old buildings and equipment, great investment demandsd worked about 3 hours more per week than the females
and complicated sets of regulations. Most of the “non(39.5 hours and 36.2 hours, respectively). Since 1988, the
active” milkers (48.4%) by 2002 were pensioners anfitmales had increased their working time by about 6
were 6 years older than the mean age for the “non-activiedurs. Both the males and females had increased in body
group. About 41% were still farmers but had quit milkingweight by about 2.5 kg; they milked 12-15 more cows and
They had changed the production alignment to crops, baefed about 1.5 more milking units. Only 3.5% of the male
cattle, pigs, vegetables, etc. About 25% were employeddiairy farmers and 1.6% of the females had worked in
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Table 7. Description of the “new-entries” work situation in 1988 compared to 2002. The descriptive values (n, mean, standard(si#veatitn
range) are divided by sex.

Parameters “new-entries” 2002 “new-entries” 1988
n meah sd range n mean sd rangé
Age (year) males 85 34.6 8.43 20-60 276 35.2 7.71 15-66
females 53 37.5 9.59 20-66 153 354 7.25 19-60
No. of years as a dairy farmer  males 85 8.6 3.54 1-14 276 P 79 332 1-14
females 54 8.2 3.79 2-14 153 7.1 3.28 P14
Hours worked per week males 82 39.2 13.35 10-80 274 35'0 12.27 4-65
females 54 32.3 12.54 4-70 151 27.9 11.86 360
Body weight (kg) males 85 8t5 8.69 63-100 274 786 10.18 42-122
females 52 68.3 10.34 50-100 148 63.7 8.56 50-100
Body height (cm) males 85 183.2 6.23  172-198 275 179.2 6.61 157-208
females 53 167.7 6.14  150-185 149 165.8 5.68 153-181
Body Mass Index (kg/f males 85 24.5 2.26 19.8-30.1 274 24.5 2.68 17.0-33.6
females 52 24.3 353 17.7-34.6 147 23.1 2.78 17.9-34.6
No. of cows milked males 84 68.8 54.27 17-320 276 33.9 27.75 6-300
females 53 87.1 69.67 20-320 153 34.8 22.59 4-160
No. of milking units males 85 81 4.75 2-20 275 4.3 2.78 1-20
females 47 9.7 5.59 1-24 148 4.1 1.64 1-14

! Differences between sexes (Independent-sartyis);” Differences between the “new-entries” groups in 2002 and 1988 (Independent-sauasi)es

loose-housing systems in 1988. In 2002, the correspondingRisk factors of incidental symptomErom the univariate
figures were 19.5% and 23.0%, respectively. More thand logistic regression analyses (not shown in this paper),
40% of the farmers had been working since 1990 iihcan be concluded that the risk factors listed below had a
newly-built farms or in buildings that had been extensivelgignificant impact on the prediction of incidental symptoms.
renovated. To be above the median age means for males a
The males who were still active in 2002 reported mosignificantly decreased risk of incidental neck symptoms
frequently symptoms that had occurred at some timM®R 0.4, 95% CI 0.2-0.9), a tendency for an increased
during the previous 12 months in the lower back, shouldetisk of knee symptoms (OR 2.2, 95% CI 0.9-5.2), a
and knees (60.3%, 49.2% and 40.9%, respectively) (Tatgnificantly increased risk of foot symptoms (OR 2.5,
6). The females reported most frequently symptoms in t®&% Cl 1.0-5.9) and for females a significantly decreased
shoulders, hands/wrists and lower back (69.5%, 52.5fitk of elbow symptoms (OR 0.2, 95% CI 0.0-0.9).
and 45.0%, respectively). Since 1988, the males h&imilarly, with a value above the median of Body Mass
reported more symptoms in the neck, shoulders, elbowsgdex there is a decreased risk of male incidental shoulder
hands/wrists, hips and feet, with the greatest increasesymptoms (OR 0.4, 95% CI 0.2-0.8). With the number of
the shoulders and hips (from 28.9% and 16.2% in 1988 ¢ows milked above the median value there is an increased
49.2% and 32.8% in 2002, respectively). The femaletsk of elbow symptoms for females (OR 4.0, 95% CI
reported more symptoms in the shoulders, elbows, higs1-15.2). Working with more milking units than the
and feet, and the greatest increase was also in timedian value means a tendency for females to have an
shoulders and hips (from 42.5% and 21.7% in 1988 tocreased incidental risk for elbow symptoms (OR 4.3,
69.5% and 43.4% in 2002, respectively). 95% CI 0.9-19.9). With left-handedness there is increased
risk of incidental upper back symptoms for females (OR
Incidence of symptom®uring the 14 years, the females14.7, 95% CIl 1.1-187.4). The female dairy farmers had a
ran a greater risk than the males of musculoskeletaindency for an increased risk of incidental knee
symptoms in all body regions, except for the neck argymptoms if they worked on farms built later than 1980
lower back. Significant differences between females anl®R 10.7, 95% Cl 1.0-119.7).
males were seen for incidental shoulder symptoms (OR
2.8, 95% CI 1.3-6.0), hand symptoms (OR 3.9, 95% CI Persistence of symptom&€ompared to the men, the
1.8-8.3) and for feet symptoms (OR 2.3, 95% CI 1.1lwomen ran to a greater risk of persistent symptoms in all
4.6). Those male milkers who had no symptoms in 198®dy regions except for the elbows, lower back, knees
reported most often symptoms in the lower back arahd feet. However, a statistical tendency for differences
shoulders in 2002 (47.5% and 36.8%, respectively). Thretween females and males was seen only for persistent
females reported the same tendency, most often in tlwsver back symptoms (OR 0.5, 95% CI 0.2-1.1). Those
shoulders and hands/wrists (61.8% and 50.0%, respectivelg)ale milkers who had reported symptoms in 1988, had in
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Table 8. Description of the “new-entries” and their work situation in  The “new-entries” group. Tables 7 and 8 show the
1988 colmpared to 2|002.fThe frequency values (n and %) are d“’ided&éscription of the “new-entries” and their work situation
sex (male - m, females - f). . .

( ) in 1988 compared to 2002. Thus, the male milkers among

Parameters “new-entries” “new-entries” the “new-entries” in 2002 were about 3 years younger
2002 1988 than the females (34.6 years and 37.5 years, respectively),

n % n % they worked about 7 hours more per week (39.2 hours and

Employment Employed m 17 21.0 20 %2 32.3 hours, respectively) and milked about 17 cows fewer
Self-employed 64 790 2562 gthan the females (68.8 cows and 87.1 cows, respectively).

" Both the male and female “new-entries” in 2002

Employed f 2l 396 9 89 compared to their counterparts in 1988 had an increased
Sel-employed 82 604 144 984\yorking time of about 4 hours more, had an increased
Handed Right m 75 882 261 946 pody weight of 3-4 kg more, milked more cows (an
Left 9 106 13 4.7 increase of 35 and 52 cows, respectively), and also used
Ambidextrous 1 1.2 2 0.7 about 4-6 more milking units. The extent of being
Right f 52 963 142 928 €mployed among both the male and female “new-entries”
Left 5 3.7 6 3.9 had significantly increased in 2002 compar_ed to 1988
Ambidextrous 5 (21.0% for males and 39.6% for females in 2002, as
compared to 7.2% and 5.9%, respectively, in 1988). In
System Tethering m 56 659 258 935 zqdition, the proportion of “new-entries” working in
Loose-housing 27 318 12 4.3 loose-housing systems had significantly increased (34.2%
Both 2 2.4 6 2.2 for males and 48.1% for females in 2002, and 6.5% and
Tethering f 28 519 151 9g7 1.4%, respectively, in 1988). About 60% of the “new-
Loose-housing 29 40.7 1 07 fentrles” had been working since 1990 on newly-built
arms.
— Both 4 74 ! %7 " The male “new-entries’ in 2002 most frequently
Building year -1969 m 4 48 51 186 reported symptoms occurring at some time during the
1970-1979 11 133 119 434 previous 12 months in the lower back, knees, and
1980-1989 20 241 104  38.0 shoulders (38.0%, 35.0% and 33.3%, respectively) (Tab.
1990-1999 41 49.4 9). The females most frequently reported symptoms in the
2000- 7 ga shoulders, lower back, and neck (55.6%, 48.1% and
1969 ¢ ) 28 28 184 45.3%, respectively). The greatest“5|gn|f|ca|jt (ihgnges in
1970-1979 0 192 20 J symptom frequency among male “new-entries” in 2_002
compared to “new-entries” in 1988 were a decrease in the
1980-1989 8 154 54 355 |ower back and an increase in the neck and upper back
1990-1999 26 50.0 (from 52.0%, 17.8% and 9.2%, respectively, in 1988 to
2000- 6 115 38.0%. 28.2% and 18.2, respectively, in 2002). The
corresponding significant change for the females was an

3p<0.10,°p<0.05,°p<0.01, p< 0.001; * Differences between the | J ’
“new-entries” groups 2002 and 1988 (Mann-Whitney Test). increase of reported symptoms in the neck (from 17.8% in

1988 to 28.2% in 2002).

2002 most often persistent symptoms in the shoulders and DISCUSSION
lower back (79.6% and 69.3%, respectively). The females
had most often persistent symptoms in the shoulders andrhe “all active” group. The present study shows that
hips (80.0% and 76.9%, respectively). in 2002 dairy farmers, compared to farmers 14 years
previously, had increased their working time per week,
Risk factors of persistent symptom$he male dairy increased the number of cows they milked and also used
farmers had a tendency to a decreased risk of persistartre milking units. Almost half of the farmers since 1990
neck symptoms with a body mass index above the mediaere working on newly-built farms or in buildings that
value (OR 0.2, 95% CI 0.0-1.2) and if they worked ohad been extensively renovated, for example to change
farms built later than 1980 (OR 0.2, 95% CI 0.0-1.3). Théae production system. In 1988, almost all the studied
males ran a significantly decreased risk of persistefimale and male dairy farmers were working in tethering
hand/wrist symptoms if their body weight exceeded thgystems while in 2002 more than one quarter were
median value (OR 0.1, 95% CI 0.0-0.7) and the femal&gorking in loose-housing systems. Both the male and
ran an increased risk with a body height above the meditemale “all active” farmers in 2002 reported more
value (OR 6.4, 95% CI 0.9-43.2). The number of milkingrequently some kind of symptoms from the musculo-
units above the median value meant a decreased risksieletal system than the “base line” farmers in 1988. The
persistent hip symptoms for the male dairy farmers (Ofeatest significant changes were an increase in reported
0.2, 95% CI 0.0-1.2). symptoms in the shoulder, neck and in the wrists/hands.
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Table 9. Frequency of symptoms (n, per cent) in the musculoskeletghe milking unit to the udder”. These milking tasks also

system at some time during the last 12 months among males and fem?]lﬁ?()lved extreme wrist pOSitiOI’lS and high peak velocities.
who had worked less than or the duration of 14 years as dairy farmers jn

2002 and 1988, and the significance level (p) of the changes between the WaS _ConCIl_Jded that the hig_h_ muscle loads in
two year groups. The group 2002 contains a total number of N=130-18®mbination with the extreme positions and movements

(males=77-81, females=52-54) and for the group 1988, N=426-428f the hand and forearm might contribute to the
(males=273-275, females=153). development of injuries among milkers.

Symptoms 2002 Symptoms 1988 N order to gain better productivity, new labour-

N n % N N % intensive milking systems are being introduced in

Sweden. Thus, a type of loose-housing system is rotary
milking where the cows walk on to a rotating carousel and
Female ~ 53 24 453 153 44 288 the milker does the milking standing in the same place at

Neck Male 78 22 282 275 49 1738

Total 131 46 351 428 93 2.7 a level below and inside the carousel. Results from a case
Shoulders Male 81 27 333 275 82 29sstudy show that the rotary system puts considerable
Female 54 30 556 153 70 4s5.gdemands on the wrists and hands regarding velocities,
Total 135 57 422 428 152 355 'EPetitiveness and almost no time for rest, with values

even higher than those registered in tethering and parlour
Elbows Male I 012724 4 150 systems [33]. Values were found close to those described

Female 52 12231 183 24 in other repetitive industrial work with a high risk of wrist
Total 131 22 16.8 427 65 15.2 and hand disordersl
Hands/wrists ~ Male 77 20 260 274 48 175 In 2002 compared to 1988, both the male and female
Female 53 20 377 153 52 340dairy farmers more frequently reported symptoms in all
Total 130 40 308 427 100 234 bo_dy regions except for the lower back and knees where a
Upper back  Male 77 14 182 273 o5 o Minor erreqse _could be seen. Seyeral studies have §h0wn
Female 53 7 132 153 10 124that milking in tied stall systems involves more loading
' ““work postures and more handling of manual materials
Total 130 21 162 426 44 103 tnap milking in parlour systems [14, 16]. In tie stall
Lower back  Male 79 30 380 273 142 520 mjlking the farmer has to squat, kneel or sit when milking
Female 52 25 481 153 68 44.4the cows, while in parlour milking the worker is able to
Total 131 55 420 426 210 49.3 Stand with a straight back as the cows are located on a
Hips Male 79 16 203 273 41 150 higher level than the milker. Furthermore, in the tethering

Female 52 12 231 153 29 190SYyStems the farmer has to move all the re_qwred milking
Total 131 08 214 426 20 164 equipment from one cow to another while in parlour

o ' ~ milking the equipment is stationary. The awkward work
Knees Male 80 28 350 275 105 382pgstyres and the amount of handling heavy manual

Female 52 15 288 153 46 30.1material in the old-fashioned tethering systems which put

Total 132 43 326 428 151 35.3 a big physical load and strain especially on the lower part
Feet Male 79 7 89 275 24 g7 of the body compared to the work conditions in loose-

Female 52 6 115 153 15 g9ghousing systems may explain the greater frequency of

Total 131 13 99 428 39 , Symptoms in the lower back and knees in 1988 compared

" to the reported symptoms in 2002.

4p<0.10,° p<0.05,°p<0.01,° p<0.001; * Differences between the

“new-entries” groups 2002 and 1988 (Mann-Whitney Test). The “follow-up” group. In general, the description of

the dairy farmers and their work situation for the “follow-

This might be explained by the increase of exposure to thg” group in 1988 and 2002 agreed with the
risk factors described above, and by the degree of therresponding values for the “all active” group except for
transition from working in tethering milking systems tothe age and number of years as a dairy farmer. In 1988,
loose-housing systems. the farmers in the “follow-up” group were about 7 years

Several studies have found higher loads on the uppgsunger and had 7 years less experience as a dairy farmer
extremities with respect to hand position, repetitiveneshan the “all active” farmers. They were also 5 years older
and muscular activity when milking in loose-housingand had 5 years more experience in 2002 than the “all
parlour systems compared to the old-fashioned tetheriagtive” farmers in the same year. In 2002, the most
system [26, 27], while other studies show that milking ireported frequency of symptoms were in the same body
a loose-housing system decreased the workload on tegions as for the “all active” group but to a greater
lower part of the body (e.g. [34]). Pinzlet al. [20] degree, which could partly be explained by the age
identified 3 main work tasks that contained high muscléifferences between the groups. The females compared to
load values and almost no time for muscular rest duritge male milkers in the “follow-up” group ran a
milking in a loose-housing parlour system, i.e. “drying theignificant higher risk for incidental shoulder, hand and

cow’s udder”, “pre-milking the first milk” and “attaching foot symptoms and a tendency to a lower risk for
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persistent lower back symptoms. The males who had 2002 most frequently reported symptoms in the lower
symptoms in 1988, reported most often symptoms in thmck, knees, and shoulders, and the females most
lower back and shoulders in 2002. Similarly, the femaldsequently in the shoulders, lower back, and neck. In some
reported most often symptoms in the shoulders armbdy parts the frequencies of symptoms were even higher
hands/wrists. The only risk factor found to havéhan the corresponding figures in the “all active” group in
significant impact for predicting incidental symptoms i?002. The highest significant changes in symptom
any of these body parts was the Body Mass Index, i.e.frequency among male “new-entries” in 2002, compared
be above the median of Body Mass Index meant ta their counterparts in 1988, were a decrease in the lower
decreased risk of male incidental shoulder symptomisack and an increase in the neck and upper back, and for
Those male milkers who had symptoms in 1988, mothe females an increase of neck symptoms.
often had persistent symptoms in the shoulders and lowerThis study has clearly shown that in 2002 the studied
back in 2002 and the females in the shoulders and hipliry farmers had increased the number of cows in the
None of the studied risk factors had any significartterds and consequently increased their working time in
impact for predicting persistent symptoms in any of theswilking. The high level of technology available today that
body parts. In the present study of the “follow-up” groupermits, for example, computerised fodder calculations
the exposure data from 1988 was used as a proxy famd automated feeding procedures, enables the farmer to
information for the period 1988-2002 to predict botltonduct intensive large-scale husbandry with a large
incidental and persistent symptoms. However, this periadimber of animals. Therefore, the farmer now spends
of 14 years exposure to the different risk factors may notore time, for example, in swine and poultry production,
have been stable for many farmers. Furthermorperforming the same work tasks, thus increasing exposure
symptoms could have emerged and/or disappeared sevéoalwork-related health risks [2]. Today, dairy farmers
times since the symptoms are usually reversible (exyork to a greater extent as employees compared to 14
[21]). These circumstances could be one part of thears ago. The trend towards large-scale and fewer
explanation for the limited number of significantfamily-operated agricultural businesses is also shown in
associations between the studied risk factors arnlbe official statistics [25]. The extent of working in loose-
incidental or persistent symptoms. Difficulties inhousing systems has significantly increased during the
detecting existing risk factors hinder the use of negativest 14 years. The described changes of work conditions
findings as evidence of no risk, whereas positive findingsr the dairy farmers may explain the increased frequency
may be interpreted as strong indications for the existenoéthe reported symptoms in the musculoskeletal system.
of real risk factors [5]. Therefore, it is necessary to develop new techniques to
reduce and prevent the musculoskeletal problems. At the
The “non-active” group. The frequency of reported Division of Work Science in Alnarp, Sweden, much effort
male hip symptoms (34%) in the “non-active” group iris spent on facilitating the milking operations in an
1988 is significantly higher than for the male dairyergonomic way. Two early examples of such technical
farmers in the “base line” group, and very high compardthprovements are the overhead rail system for tie stall
to reference values of hip symptoms in other malmilking [4] and adjustable working height in milking
professions. Jonsson [10] classified a frequency of hjgarlours [30]. Other technical improvements include
symptoms >15% as high based on the symptom frequerighter teat cups and cluster units, or attachment of the
of 29 “male” occupations registered in similar surveydeat cups to a weight-reducing device [31, 32]. A so-
About 20% stated work-related health problems to be tlalled “automatic washing cup” is under development
reason why dairy farmers quit milking cows and their higvhich will reduce the workload on the upper extremities,
symptoms was one of the reasons. About one fourth of tespecially the wrist and hands during the two strenuous
farmers who had quit milking were employed in variousasks of drying the cow’s udder and pre-milking described
occupations other than farm work. This study shows thhy Pinzkeet al.[20].
unprofitability and great investment demands have In Sweden today, it is difficult to recruit qualified
considerable bearing on the retirement of milkers, but greople to work on dairy farms. One of several possible
the other hand there was a high potential of “non-activefxplanations for this might be an unsatisfactory working
milkers who could have continued for another 10-15 yeaenvironment. This study has shown that in 2002 the active
as dairy farmers if the work conditions had been bettetairy farmers reported more frequently musculoskeletal
for example eliciting fewer health problems. problems in several body regions than 14 years ago and
that work-related health problems can be a very plausible
The “new-entries” group. Both the male and female reason why dairy farmers quit milking cows. Apart from
“new-entries” in 2002 compared to their counterparts ithe need of developing technical devices that facilitate the
1988 worked significantly more hours per week, milkednilking operations, further research is required
more cows and used more milking units. About 21% afoncerning dairy farmers’ well-being and quality of life,
the males and 40% of the female “new-entries” in 200@erceived stress and leisure time activities and how these
were employed which is a significant increase comparethd similar factors influence the prevalence of
to the “new-entries” in 1988. The male “new-entries” irmusculoskeletal symptoms. Strategies for preventive and
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intervention measures must embrace physical workplagegestionnaires for the analysis of musculoskeletal symptdipsl

; i ot ELOONOMICS1987,18, 233-237.
factors as well as personal and lifestyle characterlstlgég’nl_un davist P, Gustafsson B: Working postures in dairy bamns.

[19]. At our department., ongoing _StUdieS are degling V‘{itﬂostracts of the IXth joint international ergonomics symposium
the psychosocial working conditions for Swedish dairyworking postures in agriculture and forestry” CIGR/IAAMRH/IUFRO,
farmers and their employees [11]. The authors state th@opio, Finland, 198725-26. Kuopion Tyokeskus.

further studies of interest and importance concerning tlggvtﬁ'e'-n“‘]”"ig‘r’f;qulgg 4M'lg;r_‘1z'7‘g S: Ergonomics of Cow Milking in

psychosocial working environment in dairy farming_ 15. Murphy DJSafety and Health for Production Agricultursmerican
should be based on Human Management - work organisat®stiety of Agricultural Engineers, Books & Journals, MI, USA 1992.
in relation to work satisfaction. 16. Nevala-Puranen N, Kallionpaa M, Ojanen K: Physical load and

Thus, there is a need to improve both the physical aﬁﬁain in parlor milkingInt J Industrial Ergonomic4996,18, 277-282.
’ 17.Parton K: Back injuries on farms: regional variations in New

.the psychosocial_worki_ng conditions in order to make th€,th waless Occup Health Safety (Aust NZ990,6, 53-59.
job more attractive with fewer health problems for all 18.Penttinen Back Pain and Sciatica in Finnish FarmeBoctoral
those who are today active in dairy farming, as well as toesis. The Social Insurance Institution, University of Helsinki, Helsinki,

. . Finland 1987.
recruit new people to work on dalry farms. 19.Pinzke S:Towards the Good Work. Methods for Studying

Working Postures to Prevent Musculoskeletal Disorders with Farming
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