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Summary. In order  to explain the higher p reva lence  of  frac- 
tures in urban compared  with rural areas,  782 residents in the 
city of  M a l m r ,  Sweden  and 486 inhabitants f rom the nearby 
rural municipali ty of  SjObo were  invited to part icipate in an 
sex- and age-matched cross-sect ional  s tudy on life-style dif- 
ferences;  73 and 80% respect ive ly  responded.  Responders  
answered  a quest ionnaire  on medical  and social background 
and were  in te rv iewed on past  and present  physical  activity.  
The men and w o m e n  of  the rural area  were  found to be 
significantly more  act ive  physically at work  and during spare 
time. Housing was larger in the rural area. Fo r  women,  these 
differences are decreas ing in the younger  age groups.  Bone  
mass was found to be corre la ted  to heavier  work  load for 
men. Other  l ife-style var iable  such as dairy calcium intake, 
coffee drinking, es t rogen medicat ion,  and morbidi ty,  could 
not explain this difference.  Higher  p reva lence  of  fractures in 
the city could therefore  be explained by physical ly less ac- 
tive life-style. 

A higher  incidence o f  hip fractures  has been repor ted  in 
urban residents  as compared  with rural populat ions in Scan- 
dinavia [1-5]. A higher  p reva lence  of  all f ractures,  including 
fragility fractures ,  has been  observed  in inhabitants of  the 
city of  Malm6 compared  with those  in the nearby rural com- 
munity of  S j rbo  [6]. Dif ferences  in bone  mass be tween  res- 
idents of  these two communi t ies  may be the explanat ion [7]. 
The purpose  of  this s tudy was to compare  life-style vari- 
ables, including physical  act ivi ty,  be tween  a city and a rural 
area in order  to fur ther  explain the difference in fracture 
prevalence .  

Material and Methods 

The study was carried out as a cross-sectional, population-based 
comparison between residents of the city of Malta6 and the munic- 
ipality of Sjrbo, and was completed in 1 year. Malmr, located in the 
South of Sweden has 236,000 residents, and is the third largest city 
in the country; it is a center of industry and trade. 

Sjrbo is a municipality 50 km east of the city--a typical agricul- 
tural community with 15,000 residents. Differences in demographic 
characteristics between these communities have been previously 
described [7]. 

Probands were selected at random from the population records 
of men and women in Sjrbo born in 1908, 1918, 1928, 1938, and 
women born in 1948. In Malmr, controls of the same sex and age 
were selected from the city files. The size of the urban group was 

deliberately made larger because of a forthcoming intervention 
study. 

The recruitment was identical for both populations. A letter with 
information on the purpose and the methods of the study was fol- 
lowed by a telephone call. After the probands had agreed to partic- 
ipate, they answered a questionnaire about their social and medical 
background. Thereafter, they were interviewed about previous and 
present physical activities at work and during their spare time, size 
of household, and means of transportation. All interviews were done 
by two of the authors. 

The life-span of each proband was divided into four life periods 
in order to facilitate comparison between the age groups and to 
detect changes in workload, household work, means of transport, 
and spare-time physical activities in a lifetime. The first period 
spanned age 15-30 years, when the individuals were selecting pro- 
fessions and settling down. The second was age 30--45 years, when 
the probands were assumed to be at the peak of their employment 
and physical capacity as well as their bone mass. The third was age 
45-65 years, when working capacity can be expected to be dwin- 
dling and include the years of and after menopause for women. The 
fourth and last period was the official retirement age of 65 years. 

Profession 

Main professions past and present was classed as follows by the 
interviewer (examples given in the brackets): (1) sitting service work 
(office); (2) sitting manual work (sewing); (3) intellectual work 
(teacher); (4) standing manual work (nursing, cleaning, light indus- 
try); (5) farming and heavy manual work (farmers, carpenters); (6) 
retired; (7) housewife. 

in the results, groups 1-3 are joined to represent "service work"; 
groups 4 and 5 represent "labor work"; and groups 6 and 7 repre- 
sent "retired." 

Work Load 

The probands estimated their work load for each of the four life 
periods by selecting one of the following three groups as the most 
appropriate for each period: (1) light---office clerks and other sed- 
entary jobs; (2) medium--more mobile professions such as nursing 
and cleaning; (3) heavy--farming, carpentry, and construction 
works. 

Spare-Time Physical Activity 

Spare-time activities were classified into (1) sedentary spare time; 
(2) light jogging or lighter gardening once or twice a week; (3) regular 
training or heavier gardening 3--4 hours a week; (4) regular athletic 
training and competitive sports [8]. 

Transports and Household 

Offprint requests to: B. J6nsson The primary means of transportation for each life period were di- 
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vided into three groups: (1) own a car, (2) bus or train, (3) bicycling 
or walking. 

Housing during each of the life periods were classified into four 
groups: (1) fiat, (2) flat plus a summer home, (3) one-family house 
with its own yard, (4) one-family house with its own yard plus a 
summer home. 

Cumulative Physical Activity 

In order to calculate the sum of previous physical activities and to 
facilitate statistical analysis for each of the activities--work load, 
spare-time activities, means of transportations and housing--the 
physical activity among the probands was accumulated for each of 
the four life periods. In the resulting cumulative score, the numerical 
value from the questionnaire of the interview as presented above on 
work load, housing, transportation, and spare-time activities for 
each proband were added and the resulting number represents the 
total score. Within one life period an individual could obtain a score 
of 1-3 for workload, 1-3 for transportations, and 1--4 each for hous- 
ing and spare-time activities. The lifetime score increased with ad- 
vancing age, so that any proband aged 80 could, during a lifetime, 
have obtained a maximum score of 12 for work and transportation 
each, and 16 for each housing and spare-time activity. 

Fractures 

Fractures in Maim6 were registered from the •es at the Department 
of Diagnostic Radiology at our hospital where all films have been 
saved since the beginning of the century. Also, files in the Depart- 
ment of Orthopaedics were checked. Maim6 General Hospital is the 
only hospital in the city where fractures are treated. For the Sj6bo 
population the files of Ystad Hospital where Sj6bo residents have 
their fractures treated were examined. In case of fractures treated 
primarily elsewhere or fractures not admitted to the hospital, the 
patient records at the local primary care unit were examined. Frac- 
tures of the distal end of the radius, the proximal end of the hu- 
merus, the hip, the vertebrae, and rami of the pelvis and tibial 
condyles have been associated with bone fragility and were grouped 
together and classified as fragility fractures [9]. 

Other Life-Style Variables 

From the questionnaire, information was gathered on the following: 
oestrogen medications and or oral contraceptives, presently and in 
the past; number of pregnancies and child births and the number of 
children raised; coffee consumption; smoking habits classified into 
nonsmokers, nonsmokers since at least 5 years, smoking less than 
10 cigarettes/day, more than 10 cigarettes daily. 

The average weekly consumption of alcohol in grams from beer, 
wines, and liquors was estimated from the questionnaire [10]. 

Present and past (at 20 years of age) consumption of milk, which 
represents the probands main source of dietary calcium, was divided 
into three classes:more than 3 liters/week (over 500 mg calcium 
daily), 1-3 liters/week (between 500 and 170 mg calcium daily), and 
less than 1 liter/week (less than 170 mg calcium daily). 

Diseases such as epilepsy, rheumatic diseases, diabetes mellitus, 
thyroid diseases, heart diseases, lung diseases, neurological dis- 
eases including stroke, peptic ulcers including ulcer surgery, and 
corticosteroid medication were recorded. 

The probands were asked if they had visited a physician or been 
admitted to a hospital during the 6-month period preceding partici- 
pation in the study, or if they had been treated with bedrest exceed- 
ing 4 weeks earlier in life. 

Information on mortality rates in the two communities was gath- 
ered from the Central Bureau of Statistics (SCB) in Orebro Sweden. 
Pain from shoulder, back, hip, or knee was assessed and classi/]ed 
if it occurred daily, weekly, or monthly. 

Weight, height and age at menarche and menopause for the two 
groups have already been published [7]. 

For urbans, a subgroup of probands was selected that had been 
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Table 1. Number of probands participating and percentage of ac- 
ceptance of all invited in both urban (Malmr) and rural (Sjrbo) 
populations 

Maim6 Sjrbo 

Age (years) Sex N % N % 

40 F 71 76 51 93 
50 F 63 77 46 90 

M 40 73 39 76 
60 F 60 72 46 85 

M 53 83 40 87 
70 F 85 71 53 85 

M 91 81 52 85 
80 F 49 51 35 66 

M 58 77 29 67 
Total F 328 69 231 81 

M 242 79 160 80 

raised in the city and were still living there--lifelong urban residents 
(LUR), and similarly from the rural group a subgroup of those that 
had been raised and were still riving in the country--lifelong rural 
residents (LRR). 

Bone Mineral Content 

Bone mineral content (BMC) of both forearms was measured by 
single-photon absorbtiometry (SPA) using the method described by 
Nauclrr et al. [11]; the method employs a 241Am radiation source. 
Transverse scans were done of the radius and ulna 1 cm (mainly 
cancellous bone) and 6 cm (mostly cortical bone) proximal to the tip 
of the styloid process of the ulna on both forearms. The BMC was 
calculated and expressed as the average thickness of bone mineral in 
the pathway of the beam (mg/cm z) for BMC 1 cm and BMC 6 cm, 
respectively. Results are presented as the combined mean values for 
both arms. Bone mass was compared between probands with activ- 
ity score for work, means of transportations, housing, and spare- 
time activities above and below the median values. 

Statistics 

Evaluation of number of probands in subgroups was compared by 
Chi-square test for larger groups and Fischer's exact test for smaller 
groups of individuals. Statistical analysis of results presented from 
nonparametrical variables such as the activity scores was performed 
by Mann-Whitney test. Mean values of BMC and other continuous 
variables were analyzed by Students-t test. Analysis of work load 
prior to fracture, the fracture risk, and possible confounders was 
performed by logistic regression model using the SPSS/PC + soft- 
ware. All tests were two sided. The logistic regression was adjusted 
for age and differences between urban and rural groups. The multi- 
variate analysis on fracture risk was adjusted for residence in the 
urban and rural groups. 

Results 

Of the  inv i ted  p r o b a n d s ,  in M a l m r ,  570/782 (73%) and  in 
S j rbo ,  391/486 (80%) agreed  to par t ic ipa te .  The  par t i c ipa t ion  
rate  accord ing  to age, sex, and  re s idence  is s h o w n  in Ta- 
ble 1. 

Profession 

L a b o r  work ,  as j u d g e d  by  the  in te rv iewer ,  was  s ignif icant ly  
more  c o m m o n  among  rura l  w o m e n  aged 60 (Fig. 1). F o r  men  
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Fig. 1. Present profession for women, both urban and rural, and all 
age groups. *P < 0.05. 

427 

Per cent 

00 

+,. *** 

80 

+~ I 
4 0  

2O 

O .  

5 0  

�9 Service urban 

[ ]  Service rural 

[ ]  Labour urban 

[ ]  Labour rural 

[ ]  Retired urban 

[ ]  Retired rual 

I+ 

I L  + 1 o 
- .  ~ = + 

60  7 0  80  

A G E  

Fig. 2. Present profession for men, both urban and rural, and all age 
groups. *P < 0.05; **0.01 > P > 0.001; ***P < 0.001. 

(Fig. 2), the characteristic profession was service in the ur- 
ban and labor work in the rural groups. Almost one-fourth of 
the 70-year-old rural men were still active in labor work, 5 
years after the official retirement age compared with 4% of 
the urban men. 

Previous and present  main profession for women was the 
same in age groups 40 and 50 years,  whereas in the older age 
groups there was a higher tendency towards labor work and 
farming as the main previous professions both in the urban 
and rural groups. Labor  work was more common as the 
previous profession in rural women aged 60 years,  25/46 
(54%) as compared with 20/60 (33%) urban women (P = 
0.024). Among the 70-year-old rural women, there were 28/ 
52 (54%) past  labor workers compared with 30/85 (24%) ur- 
bans (P = 0.033). For  80-year-old rural women, 24/35 (69%) 
had labor worked as compared with 18/46 (39%) in the urban 
group (P = 0.006). 

The tendency to change profession was much less pro- 
nounced in men than in women except in the oldest age 
groups in conjunction with retirement,  and even in these age 
groups the rural group was found to do more labor work. 

Work Load 

Workload,  as est imated by the prebends themselves,  during 
the four life periods in women aged 80 years was signifi- 
cantly heavier in the rural women throughout their lives (Fig. 
3). These differences in work load between urban and rural 
women had a tendency to be less in the younger age groups 
and at age 40 years,  only light work load remains as signif- 
icantly more common in urban women (Fig. 4). In men there 
was also a significant dominance of heavier  work load in the 
rural group throughout life (Fig. 5) in all age groups. 

The differences described above were confirmed when 
comparing the cumulated work load score for women and 
men (Table 2). 

Spare-Time Activities 

More strenous lifetime, spare-time physical activities were 
noted in rural women aged 80 years (Fig. 6). As for work 
load difference between urban and rural women, the self- 

reported, spare-time activities had a tendency towards lev- 
eling in the two youngest age groups, particularly at age 40 
(Fig. 7). Rural men aged 80 had significantly heavier spare- 
time physical activities during their lifetime than did their 
urban counterparts (Fig. 8). However ,  the significance of 
this difference disappears for all younger men. Differences in 
spare-time activities in all groups are presented in Table 2. 

Transportation and Housing 

Rural residents used cars more often as primary means of 
transportation than urbans and were less likely to walk or 
bicycle to work which results in a insignificantly lower total 
score for women (Table 2). Rural men, however,  had signif- 
icantly lower scores for t ransportat ions-- total  and for the 
ages 50 and 70 years (Table 2). Rural women lived more 
often in one-family houses than the urban women; this re- 
sulted in a significantly higher score for housing both total 
and for every age group (Table 2). The same tendency was 
true for rural men (Table 2). However,  many of the urban 
women had a summer home. 

Lifelong Residents 

Comparison of activities between lifelong urban and rural 
residents shows that the differences in activity scores persist 
in the smaller more homogeneous subgroups, and was even 
more pronounced for work load and sparetime activities (Ta- 
ble 3). 

After excluding lifelong urban and rural residents,  the 
remaining residents in the city or at the countryside had 
activity scores that rely between the scores of the life-long 
groups. For  both sexes there is a tendency toward lower 
values of activity scores in the remaining residents in S j fbo  
and higher values for the remaining residents in Malmr.  
However,  a statistically significant difference was only ob- 
served sporadically, especially for work load for men and 
housing for women. 

Physical Activity in Prebends with a Fracture 

Comparison of work load and spare time activities prior to 
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Fig. 3. Lifetime work load for women aged 80 
years divided into four life periods. Urban 
compared with rural. Heavy work load 
significantly more common for rural women 
during life periods 15-65 years (P < 0.001). 
Light work significantly more common in 
urban women during life periods 15-65 years 
(0.01 > P > 0.001). (D) Heavy work load; ([]) 
medium work load; (11) light work load. 
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Fig. 4. Lifetime work load for women aged 40 
years divided into two life periods. Urban 
compared with rural. Light work load 
significantly more common in urban women 
during life periods 15-30 years and 30-45 
years (P = 0.035 and 0.01, respectively). ([]) 
Heavy work load; ([]) medium work load; (11) 
light work load. 
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Fig. 5. Lifetime work load for men aged 80 
years divided into four life periods. Urban 
compared with rural. Heavy work load 
significantly more common in rural men 
during life periods 15-65 years (P < 0.001) 
and after 65 years (P = 0.04). Light work 
load significantly more common in urban men 
in all life periods (0.05 > P > 0.001). Medium 
work load significantly more common in 
urban men during life periods 15-45 years (P 
= 0.04). ([]) Heavy work load; ([~) medium 
work load; (11) light work load. 

the first fracture after the age of 40 years was performed 
using logistic regression analysis  with the following variables 
as confounders:  body  mass index (BMI); age; coffee, milk, 
and alcohol consumpt ion;  and,  for women,  estrogen medi- 
cation. 

For  all women,  a nonsignif icant  tendency towards a re- 
duced risk of  all fracture and fragility fractures was found for 
high work load and spare-time activities, this difference per- 
sisted even after incorporat ing coffee, milk, estrogen, and 
alcohol into the equation.  For  all men,  the relative risk of 
sustaining fractures was reduced with increasing spare-time 
activities. Moderate work load increased the relative risk of 
sustaining a fracture whereas heavy work load reduced the 
relative risk. The same tendency  was observed for fragility 
fractures only. None  of these changes were statistically sig- 
nificant. The confounders  listed above did not  influence our  
results. 

Other Life-Style Variables 

There was no difference in the health status be tween  urban  
and rural probands.  However ,  u rban  residents  had been  in 
contact  with a physician more often during the 6-month pe- 
riod preceding the study, 62% of the urban  compared with 
53% of  the rural women  (P = 0.028). The corresponding 
figures for men were 60% for urban  and 50% for rural (P = 
0.036). No signif icant  difference was found  for m e n  or 
women for individual age groups. 

The mortality rates for the mean  populat ion from 1986 to 
1990 were similar in the two communi t ies :  13.1/1,000 in 
Malm6 (13.9 for men and 12.3 for women)  compared with 
13.3/1,000 in S j rbo  (14.2 for men and 12.4 for women).  

Age at menarche and menopause  in the two communi t ies  
have already been presented [7]. The mean  age at menarche  
in both urban  and rural women  was 13.8 years,  and for 
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Table 2. Cumulated scores for activities at work, transports, housing, and during spare time for men and women in the city of Maim6 and 
the rural community of Sj6bo 

40 50 60 70 80 
Age (years) 
Residence Urban Rural P Urban Rural P Urban Rural P Urban Rural P Urban Rural P 

Women n = 71 n = 51 n = 60 n = 44 n = 60 n = 46 
Work 

Median 2 3 0.006 3 5 0.06 4 6 
Range 2-4 2-6 3-6 3-9 3-7 3-9 

Transports 
Median 4 3 0.07 7 5 0.4 7 7 
Range 2-6 2-6 3-9 3-9 3-9 5-9 

Housing 
Median 3 6 0.001 5 9 0.001 5 9 
Range 2-6 2-6 3-9 3-10 3-9 3-10 

Spare time 
Median 4 4 0.26 6 6 0.009 6 6 
Range 2-6 2-6 3-9 3-9 3-9 3-9 

Men n = 39 n = 39 n = 53 n = 40 
Work 

Median 5 8 0.001 6 7 
Range 3-9 3-9 3-9 3-9 

Transports 
Median 5 3 0.01 5 5 
Range 3-9 3-9 3-9 3-9 

Housing 
Median 5 9 0.001 5 9 
Range 2-10 3-10 3-11 3-10 

Spare time 
Median 7 9 0.08 7 8 
Range 3-10 3-12 3-12 5-10 

n = 8 2  n = 5 3  n = 4 8  n = 35 

0.001 5 7 0.001 7 8 0.001 
4-12 4-11 4-9 3-12 

0.9 10 10 0.4 10 10 0.6 
4-10 4-12 8-12 4-12 

0.001 6 12 0.001 5.5 12 0.001 
4-12 4-12 4-10 6-12 

0.2 8 9 0.001 8 8 0.001 
4-12 4-12 4-12 7-12 

n = 89 u = 51 n = 58 n = 28 

0.03 7 9.5 0.002 7 10 0.001 
4-12 4-12 4-12 4-12 

0.4 8 8 0.02 10 8 0.8 
4-12 4-12 4-12 4-12 

0.001 7 12 0.001 6 12 0.001 
4-13 4-14 4-12 4-12 

0.08 10 10 0.16 8 11 0.001 
3-13 6-14 4-13 4-13 

Statistical significance P after Mann-Whitney analysis 
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Fig. 6. Spare-time activities during the 
lifetime of women aged 80 years divided into 
four life periods. Urban compared with rural. 
Sedentary spare time significantly more 
common for urban women in all life periods 
(0.05 > P > 0.001). Regular activities 
significantly more common for rural women 
during life periods 15-65 years (0.05 > P > 
0.001) and moderate activities significantly 
more common in rural women after 65 years 
(P = 0.02). (D) regular activities; (R) 
moderate activities; (11) sedentary spare time. 

menopause ,  48.7 and 48.5 years ,  respect ively .  No  significant 
differences were  found in the individual age groups. 

The  number  of  pregnancies  was significantly higher in 
Sj6bo for nearly all age groups:  rural  w o m e n  had on average 
of  2.4 pregnancies  (median 2, range 0o12) whereas  the urban 
w o m e n  had 1.65 (median 2, range 0-9), P < 0.001. 

Age-adjus ted  logistic regress ion analysis did not  reveal  
any s ignif icant  d i f fe rence  b e t w e e n  the  urban  and rural  
groups in their  past  or  p resent  use of  es t rogens  in women,  or  
past  and present  milk and coffee consumpt ion  in ei ther sex. 

Age-adjus ted logistic regress ion analysis did not  reveal  
any s ignif icant  d i f fe rence  b e t w e e n  the  u rban  and rural  
groups in their  past  or  present  use of  es t rogens in women ,  or  
past  and present  milk and coffee consumpt ion  in ei ther sex. 

Rural  residents  had significantly higher  age adjusted BMI 
and less consumpt ion  of  a lcohol  P < 0.001. 

Locomotor Discomfort 

There  was no significant difference be tween  urban and rural 
groups concerning hip and shoulder  pain. Urban  w o m e n  (34/ 
49) aged 80 years (69%) had exper ienced  back pain during 
the preced ing  year  c o m p a r e d  with  14/35 (40%) of  rural  
w o m e n  (P = 0.007). 

Knee  pain was exper ienced at least  once  monthly  by 24/ 
84 (29%) of  urban w o m e n  aged 70 years ,  compared  with 3/52 
(6%) of  rural w o m e n  (P = 0.003). In the same age group 43 
(51%), urban and 36 (69%) rural w o m e n  (P = 0.038) had 
never  had knee pain. In men aged 50 years,  8/40 (20%) urban 
and 1/39 (3%) rural complained of  daily back pain (P = 
0.037). Knee  pain was exper ienced  daily by 3/91 (3%) urban 
men  aged 70 years ,  compared  with 951 (18%) of  rural (P = 
0.01). In the same age group, 72 (83%) of  the urban men  and 
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Fig. 7. Spare-time activities during the 
lifetime of women aged 40 years divided into 
two life periods. Urban compared with rural. 
Moderate activities significantly more 
common for urban women in life period 30--45 
years (P = 0.02) and regular activities 
significantly more common for rural women 
during the same life period (P = 0.006). (D) 
Regular activities; (0) moderate activities; (11) 
sedentary spare time. 
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Fig. 8. Spare-time activities during the 
lifetime of men aged 80 years divided into 
four life periods. Urban compared with rural. 
Regular spare-time activities significantly 
more common in rural men during life periods 
15--65 years (P = 0.001). Moderate activities 
significantly more common in urban men 
during life periods 15--65 years (0.05 > P > 
0.001). (rq) Elite activities; (0) regular 
activities; (E]) moderate activities; (11) 
sedentary spare time. 

33 (65%) of the rural men had never complained of knee pain 
(P = 0.011). 

Bone Mass 

The strongest association between activity score and BMC 
was found for work load in men. Significantly greater bone 
mass was found in men over median activity score for work 
than in men below the median activity score for both urban 
and rural residents, respectively. For  all men, both urban 
and rural combined, the association between bone mass and 
physical activity at work persisted and was accentuated (Ta- 
ble 4). However,  a greater spare-time activity was observed 
in men with high score for work load and a tendency towards 
better BMC for higher spare-time activities. There was no 
significant difference in the number of fractures between the 
probands above and below the median value. 

For  transportation, housing, spare-time activities, and 
work load for women, significantly higher BMC for more 
active probands was only sporadically observed. 

Discussion 

The rural population is and has been more physically active 
and the difference persists even after the official retirement 
age. Rural residents had heavier work load, more physically 
active spare time, and larger housing but more often used 
cars as a means of  t ranspor ta t ion probably  because of  
greater distances. The same tendency persists in favor of 
probands without fractures when compared with those who 

had sustained a fracture where spare-time activities and 
household are concerned.  This finding coincides with a 
higher prevalence of fractures in the urban part of  the same 
population [6]. 

The rural population has apparently had a more physi- 
cally active life-style during both work and spare time. ~s -  
t r rm et al. [12] found that physical activity during the fertile 
period of life reduces the risk of sustaining cervical hip frac- 
tures in women; this observat ion was confirmed in the 
present study. The lower incidence of hip fractures in rural 
areas in Scandinavia [1-6] might therefore, to some extent, 
be explained by differences in physical  activities. Reduced 
physical activity during spare time and work was observed in 
the youngest rural participants. Yesterday 's  differences in 
life-style between urban and rural areas may disappear in the 
future, and with it, the differences in fracture incidence. 

The findings on different activity between the groups are 
less likely to have been influenced by migration between 
areas, because the same differences were found when com- 
paring lifelong-residents in the city with those at the coun- 
tryside. 

Bone mass is affected by increased physical  activity [13], 
and we found a connection between work load and BMC in 
men. The lack of significant association among BMC, work- 
load, and spare-time activities in women is probably due to 
narrower distribution of work load in women, with too few 
women in the highest classes. 

For  men with a history of moderate work load, there was 
a nonsignificant tendency towards increased fracture risk 
whereas the risk was reduced for heavy work toad. The ex- 
planation might be that medium work load increases the risk 
of accidents without strengthening the bone sufficiently to 
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Table 3. Cumulated activity scores for work load, means of transportation, housing and spare time activities for 
(LUR) men and women in the city of Malmr, and lifelong rural residents (LRR) in the community of Sjrbo 
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lifelong urban residents 

40 50 60 70 80 
Age (years) 
Residence LUR LRR P LUR LRR P LUR LRR P LUR LRR P LUR LRR P 

Women 
Work 

Median 
Range 

Transports 
Median 
Range 

Housing 
Median 
Range 

Spare time 
Median 
Range 

Men 
Work 

Median 
Range 

Transports 
Median 
Range 

Housing 
Median 
Range 

Spare time 
Median 
Range 

n = 4 1  n = 2 0  

2 3.5 
2-4 2-6 

4 2.5 
2-6 2-6 

4 6 
2-6 2-6 

4 5 
2-6 2-6 

n = 28 n = 22 n = 29 n = 29 n = 36 n = 42 

0.04 3 5 0.006 4 7 0.001 4 8 0.001 
3-45 3-9 3-7 3-9 4-10 4-10 

n = 22 n = 27 

4 10 0.001 
4-8 4-12 

0.4 7 9 0.7 8 7 0.9 10 10 0.3 10 11 0.3 
3-9 3-9 5-9 5-9 6-12 4-12 8-12 4-12 

0.001 3 9 0.001 4 9 0.001 6 12 0.001 
3-9 7-10 3-9 3-10 4-12 4-12 

0.06 5.5 6.5 0.002 6 7 0.052 8 10 
3-8 3-9 3-8 3-9 4-12 4-12 
n = 27 n = 29 n = 19 n = 28 n = 41 n = 38 

4 12 0.001 
4-10 6-12 

0.001 8 9.5 0.001 
4-12 7-12 
n = 27 n = 25 

5 9 0.001 3 7.5 0.002 6 10 0.001 
3-9 4-9 3-9 3-9 4-12 4-12 

5 3 0.04 7 5 0.19 10 8 0.03 
3-9 3-9 5-9 3-9 4-12 4-12 

5 9 0.001 5 9 0.008 6.5 12 0.001 
2-7 7-9 3-10 3-10 4-12 8-14 

7 10 0.001 
4-12 8-12 

10 8 0.9 
4-12 4-12 

6 12 0.001 
4-12 9-12 

7 9 0.05 6 8 0.03 10 11 0.2 8 11 0.005 
3-10 3-10 4-12 5-10 4-13 6-14 4-13 4-13 

Statistical significance P after Mann-Whitney analysis 

withstand the trauma. In women, the reduction of fracture 
risk with increasing work load and spare-time activities was 
not significant probably because of insufficient number of 
cases in the study. 

Previously presented data from this study on bone mass 
in these two communities [7] showed a higher overall BMC 
for rural men; this BMC difference may be explained by a 
physically more active life style of rural men. The marginal 
differences in morbidity and mortality between the groups 
together with greater BMI and less consumption of alcohol 
in the rural population are unlikely to be the only explana- 
tions for the differences in fracture risk. 

Calcium intake may affect the fracture incidence. Mat- 
kovic et al. [14] found a higher incidence of hip fractures in 
an area in Yugoslavia where there is low calcium consump- 
tion; however, there is no consensus on the role of dietary 
calcium in the prophylaxis against fractures [15, 16]. In this 
study, dairy consumption was insignificantly greater in rural 
men, with hardly any difference in women, who contribute 
most to the number of fractures. The differences in previous 
milk consumption was even smaller, so this factor can hardly 
account for the different fracture rates. 

Estrogen medication did not differ between women in the 
two communities except for a more common use of oral 
contraceptives in 40-year-old rural women, a group that rep- 
resents only a small fraction of the fractures. Mean age of 
menarche and menopause ,  along with the number  of 
oophorectomies, did not differ between the urban and rural 
areas. More childbirths among the rural women might have 
reduced their BMC temporarily during pregnancy [17], 
whereas other studies have not found differences in bone 
mass during pregnancy [18]. However, the long-term effects 

of parity may be reduction of bone loss [19, 20] and possible 
reduction in the fracture incidence in the rural group. 

Coxarthrosis is more common in farmers and rural resi- 
dents than in urban residents in Sweden [21, 22]. Gonarthro- 
sis is also more common in manual workers [23]. Therefore, 
it could be expected that locomotor discomfort is more com- 
mon in Sjrbo; however, this is only true for men aged 70 
with knee pain and may be explained by the inadequacy of 
the study to detect differences in the prevalence of osteoar- 
thritis. Back pain was more common in 80-year-old urban 
women probably because of more spinal osteoporosis in that 
group. 

Work load was estimated independently by the inter- 
viewer and the proband and both arrived at the same con- 
clusion. However, the present work load in rural women 
may be underestimated because many of the rural house- 
wives were living on farms and therefore probably involved 
in more physically demanding activities than their urban 
counterparts. The hypothesis that activity due to profession 
was probably greater in the rural group is confirmed by 
heavier previous work load for rural women. 

Assessment of means of transportation into three groups 
made the questions easier to answer. It was done in order to 
evaluate the amount of the probands' own muscular activity. 
Evaluation of household was more difficult, because of sim- 
ilar household standards in both communities. However, the 
larger rural household should incur more cleaning and main- 
tenance activity for both men and women. Therefore, we 
decided to draw the line between an apartment where the 
landlord usually provides services such as gardening, clean- 
ing, and repair and a villa where this is usually taken care of 
by the owners. If the individual possessed a summer house, 
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Table 4. Bone mass for men, 1 and 6 cm proximal to the ulnar styloid process (BMC 1 and BMC 6, respectively; in mg/cm 2) 

5O 

Age (years) Urban 

60 

Rural All Urban Rural All 

Median 5 8 
Score Low/High P Low/High P 
BMC 1 

Number 17/16 19/17 
Mean 427/434 n.s. 421/442 n.s. 
SD 92/91 66/51 

BMC 6 
Number 17/16 8/17 
Mean 634/641 n.s. 647/689 n.s. 
SD 65/75 58/50 
M-SA 8/8 8/9 

8 6 7 7 
Low/High P Low/High P Low/High P Low/High P 

30/27 23/22 15/17 45/28 
408/440 n.s. 355/390 0.034 406/476 0.003 391/441 

80/65 61/48 38/74 70/78 

30/27 23/22 15/17 45/28 
643/674 n.s. 597/640 0.023 621/700 0.004 611/669 

69/56 60/62 72/72 64/83 
7/9 7/7 8/9 7/7 

0.005 

0.001 

70 

Age (years) Urban 

8O 

Rural All Urban Rural All 

Median 7 9.5 
Score Low/High P Low/High P 
BMC 1 

Number 40/35 25/25 
Mean 360/387 n.s. 357/432 0.001 
SD 68/84 59/81 

BMC 6 
Number 40/35 25/25 
Mean 565/594 n.s. 601/648 0.035 
SD 67/84 67/85 
M-SA 9/10 9/11 

8 7 10 9 
Low/High P Low/High P Low/High P Low/High P 

69/56 20/27 6/9 41/39 
366/406 0.004 356/379 n.s. 345/402 n.s. 361/378 n.s. 
68/84 77/89 28/99 85/85 

69/56 20/27 6/9 41/39 
581/618 0.012 546/563 n.s. 530/644 0.02 548/587 
71/91 88/80 43/96 88/79 
9/11 8/9 11/11 8/11 

0.04 

The activity score above and below the median compared for work load among men. Median values for the age groups, number of probands, 
mean values for BMC, standard deviation for BMC. M-SA-median value for spare time physical activities within the group. Age groups 50-80 
years in both urban and rural populations and the combined urban-rural probands (All). Statistical analysis using Student's-t test, P = 
probability 

this was regarded as an ext ra  source  for physical  act ivi ty 
during the summer  season.  Households  were  found to be 
larger in Sj6bo for both men  and w o m e n  in our study; this 
indicates that  our  select ion of  probands  was representat ive  
of  the populat ions,  as 84% of  all inhabitants of  Sj6bo live in 
one-family homes  compared  with 17% in Malm6 [7]. 

The  rising incidence of  hip fractures in mixed  urban and 
rural ca tchment  areas  has been  explained by an increasing 
number  of  elderly people  [24], whereas  in Malm6,  increasing 
incidence for hip fractures  was observed  in the 1980s com- 
pared with the 1950s in spite of  age-adjusted compar ison 
[25]. 

In conclusion,  differences in life-style, including physical  
activity,  be tween  urban and rural residents  may explain the 
differences in fracture incidence observed  be tween  these ar- 
eas. 
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