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Abstract. To evaluate the relationship between genetic factors and back pain, 5029 MZ 
and 7876 DZ twin pairs were investigated by a questionnaire. The data were analyzed 
with regard to physical symptoms, eg, back pain, and certain work conditions. Pain was 
reported by about 17% of the male and 13% of the female twins in the material. The 
occurrence of back pain was strongly associated with work load, especially among the 
male twins. Twin concordance regarding back pain was considerably higher in MZ than 
in DZ twins. Of four groups who were studied, statistically significant differences be
tween the two twin categories were observed in three cases. This result supports the as
sumption that a relationship exists between genetic factors and the occurrence of back 
pain. Official registrations for sick-leave pay in a sample of 247 twins confirmed the in
terview information on back pain. Just a few cases were wrongly classified, ie, they were 
sick-listed because of back pain but had stated no back pain in the questionnaire. 
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INTRODUCTION 

Many previous studies have shown that the frequency of back pain is especially high 
among people who do physically heavy work [12-14,16-19,24-25]. However, the impor
tance of heavy work for the occurrence of back pain is difficult to estimate as genetic 
factors had not been taken into account. 
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The main aim of the present study was to determine whether genetic factors are of 
importance for the occurrence of back pain. A second aim was to investigate whether 
physically heavy work results in a higher frequency of back pain than light work, also 
when the genetic factors are considered. 

Twin studies have been used extensively in psychiatry [see, eg, 7,28], as well as in 
a variety of other conditions. For instance, Tysk et al [29] found genetic factors in in
flammatory bowel disease using twins. Other studies with similar aims were carried out 
for Parkinson's disease [20], rheumatoid arthritis [1] and multiple sclerosis [8]. Twins 
have also been used to study the relationship between smoking and health [6,9]. No 
previous twin studies of back pain have apparently been conducted, however. 

MATERIALS AND METHODS 

The study was based on Swedish twins, aged 15-47. There were 5029 MZ and 7876 DZ 
pairs [21]. The information about the twins in the registry was collected in 1972 by me
ans of a mailed questionnaire which included a total of 93 questions about health status, 
physical activity at work, smoking habits, etc. 

The following question was a starting point for the present study: "Have you had 
so much back, shoulder or neck pain during the last few years that you found it difficult 
to work?" Possible answers were: " N o " , "Yes, in the back", "Yes, in the shoul
ders", "Yes, in the neck". 

In the present study, only the answer, "yes, in the back", was defined as back pain. 
It should be noted that only pain of functional importance was asked for. This may have 
resulted in a higher frequency of pain among those with heavy physical work compared 
with those with light work. The comparison of back pain frequency between people with 
different types of work should then be difficult to interpret. 

It should also be noted that information from questionnaires is not always valid. An
swers on the current question about back pain have some degree of uncertainty and they 
were not subject to any validity check before the present investigation. 

The answers were analysed with methods described by Cederlof [5]. The occurrence 
of back pain was first studied among twins with "light" and "heavy " work by one ran
domly selected twin from each pair (A-series). In a second step, the occurrence of back 
pain was studied for "light" and " heavy" work among pairs with differing work load 
(B-series). Finally, concordance among MZ and DZ twins were compared as regards in
formation of back pain. In order to determine the validity of information on the back 
pain reported in the questionnaire, a supplementary study was performed. This investi
gation compared the information about back pain in the mailed questionnaire collected 
in 1972 with information on official registrations for sick-leave pay (sick-listings) from 
the social insurance office. 

The supplementary study started with a sample of 300 twins; 150 twins were random
ly selected among the 4,375 twins in the registry who had reported back pain and 150 
among the 25,566 who had not reported any pain. Sick-listings were obtained for the 
years 1968-1972 for the individuals in the two samples. 
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RESULTS 

The Importance of Work Load and Genetic Factors 

In the A-series, ie, the random sample of one twin from each pair, 17% of the men and 
13% of the women reported back pain. The frequency of back pain was strongly related 
to work load (Table 1). This result is especially pronounced for men. 

The occurrence of back pain was then studied within twin pairs who had reported 
different work load (B-series). In this study, also the frequency of back pain was higher 
among those with " h e a v y " work compared to those with " l i g h t " work (Table 2). 
However, the difference between the two types of work was not as large as in the A-
series. This result is especially clear for the MZ pairs. 

Table 1 - Age-standardized prevalence rates (%) of "pain in the back", distributed by sex and 
work load 

Sex 

Men 
Women 

No. 

"Light" 
work 

2,985 
3,798 

of twins 

"Heavy" 
work 

2,738 
2,713 

Percent with 
"Pain in the back" 

"Light" 
work (a) 

11.2 
10.0 

"Heavy" 
work (b) 

22.8 
16.1 

Ratio (b/a) 

2.0 
1.6 

P-value 

*** 
# * * 

Table 2 - Age-standardized prevalence rates ("In) of "pain in the back" among twins in pairs di
scordant for work load (B-series) 

Sex Zygosity No. of twins 

Percent with 
"Pain in the back" 

"Light" "Heavy" 
work (a) work (b) 

Ratio (b/a) P-value 

Men 

Women 

MZ 

DZ 

MZ 

DZ 

542 

1,183 

736 

1,466 

13.5 

13.7 

11.9 

10.0 

19.3 

21.1 

15.1 

16.4 

1.4 

1.5 

1.3 

1.6 

Differences in prevalence between " l i g h t " and " h e a v y " work are smaller among 
MZ than among DZ twins, which suggests that genetic factors are of importance for 
back pain. 

A closer comparison of concordance between MZ and DZ pairs was thus of interest. 
In order to reduce the effect of the formulation of the question, a closer comparison 
was limited to pairs who were concordant with regard to " l i g h t " or " h e a v y " works. 
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This analysis concerned the concordance of back pain within pairs (Table 3). In all four 
groups there were higher concordance rates among MZ than among DZ twins. The 
differences between MZ and DZ twins were statistically significant, except for the males 
with "light" work. The result of the analysis in Table 3 is a strong indication of the 
fact that genetic factors are of importance for back pain. 

Table 3 - Twin concordance" for "pain in the back" 

Men Women 

"Light" "Heavy" "Light" "Heavy" 
work work work work 

MZ twins 11.2 27.8 16.6 25.3 
DZ twins 8.2 16.9 8.3 14.8 

" Percentage of pairs in which both members reported back pain related to all pairs in which at 
least one member reported pain. 

The Validity of Information on Back Pain 

In 53 cases out of a total of 300 in the supplementary study on the validity of the back 
pain question, no information was found at the social insurance office. These twins were 
not included in the study. Thus, the supplementary study was finally based on 247 twins. 
The result of the analysis is shown in Table 4. 

The comparison was limited to those individuals for whom information was received 
from the social insurance office. It showed that 44% of those who reported pain in the 
questionnaire were sick-listed for back pain. In the other group, only 7% were sick-
listed. Thus, sick-listing was considerably more frequent among those who had reported 
back pain than among those who did not report pain (p<0.001). 

Table 4 - The information on back pain in mailed questionnaires compared to information about 
sick-listing from the social insurance office 

Sick-listed for back pain according Information in the questionnaire 
to social insurance office No back pain Back pain 

Yes 7 (6%) 51 (38%) 
No 88 (78%) 65 (65%) 
No answer" 18 (16%) 18 (13%) 

Total 113 (100%) 134 (100%) 

a The social insurance office did not answer the questionnaire. 
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Among the seven individuals who had been sick-listed without reporting back pain 
in the questionnaire, only one case was a long-term one (126 days). The other cases were 
sick-listed for 2, 3 and 5 days. Those who had reported pain in the questionnaire and 
who had been on the sick list had considerably longer sick-listings: 80% of these in
dividuals had been sick-listed for 7 days or more. The average time of these sick-listings 
was 59 days. 

DISCUSSION 

Material and Methods 

The study was based on information in the Swedish twin registry which had been collect
ed before the present study was planned. Consequently, the information available about 
the twins was not directly related to this study. However, in spite of this, the registry 
seemed to provide useful information for the aims of the study. 

The supplementary study on the validity of answers on the question concerning back 
pain showed that the frequency of sick-listing was considerably different between the 
two groups. Of course, 7% of those who did not report back pain in the questionnaire 
were sick-listed for back pain. However, the error was quantitatively and qualitatively 
small: those who did not report back pain in the questionnaire suffered substantially less 
back pain than those who did report pain. 

The statements about back pain in the registry were subject to one evaluation before 
the present one. Before the mailed questionnaire was sent to the twins, it was tested on 
a sample [21]. The answers from individuals in the sample were in some cases compared 
to statements obtained in personal interviews. Out of 140 individuals, 29 reported pain 
in the back on the mailed questionnaire. In the same group, 33 individuals reported back 
pain at the personal interview. Pain was reported on both occasions by 26 individuals. 

Statements about back pain were examined by Hirsch et al [10] in an investigation 
of 123 randomly selected women. These women were interviewed on two occasions after 
an interval of one year. On the first occasion, 45 individuals reported pain, and on the 
second 51. These results do not indicate any considerable error in the diagnosis of back 
pain by questionnaire methods. Certainly, some of those with only slight symptoms 
probably did not report pain until the second occasion. Some of the individuals who did 
not report pain at first, however, might not have had any until after the first interview. 

Severity of pain is probably of importance for the reporting of the symptom. A study 
on injuries caused by traffic accidents found that severe pains were almost always 
reported, while functionally slight pains were under-reported, if mailed questionnaires 
or telephone interviews were used [27]. A similar observation was made by Westrin [30] 
concerning low back pain. 

Zygosity diagnoses are important for estimates of twin concordance. Using serologi
cal methods, the correct zygosity can be determined with a high degree of probability. 
This method, however, is expensive and impractical for thousands of individuals. Thus, 
zygosity of the pairs in the twin registry was determined by means of a questionnarie. 
However, the questionnaire method seems to be of high reliability [4,22,26]. 
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One important question connected to twin studies is whether the results can be ap
plied to the general population. The main reason for the assumption that twins are 
different from the rest of the population is their peculiar prenatal environment, ex
pressed, or exemplified, by a high prenatal mortality [15,23]. However, it is doubtful 
if there are any differences between full-grown twins and singletons with regard to mor
bidity. Investigations by Cederlof [5] provide no proof for such a hypothesis. Nor did 
he show any consistent differences between twins and singletons with regard to some so
ciological background variables. Also it might be questioned whether social and other 
factors are very much the same for DZ vs MZ twins [6]. Hopper et al [11] have given 
a review of methodologies to deal with this problem. 

Results 

The main aim of the present study was to determine the importance of genetic factors 
for the occurrence of back symptoms. However, first the frequencies of symptoms and 
their relation to work load will be discussed. 

The prevalence rates for "pain in the back" were about 17% for male and 13% for 
female twins according to the results of the A-series analysis. These rates were considera
bly lower than those observed in other studies [2,18,19]. However, the prevalence rates 
depend on many factors: the age-distributions and the techniques for diagnosing the 
symptoms are two determining factors besides exposure to environmental factors. Con
sequently, prevalence rates observed in different studies are seldom comparable. 

Lumbar back pain at least seems to be most common among those aged 40-50 [3]. 
In the present study the mean age is relatively low: the oldest twins were 47, and the 
youngest 15 years old, when they answered the mailed questionnaire in 1972. Conse
quently, only a small part of the twins in this material exceeded the age in which pain 
is most likely to occur. 

Another important reason for the relatively low rates of pain reported by the twins 
might be the formulation of the question. Consequently, only pain that was of function
al importance for work was reported. 

Also, the sources of twin samples are of importance for estimating hereditary in
fluence. According to Torgersen [28], patients from mental hospitals had higher 
MZ/DZ concordance proportions than corresponding subjects from out- or inpatient 
clinics with respect to mental diseases. Selection is probably correlated with hereditary 
determinants of different strengths. 

The mechanisms through which genetic factors affect back symptoms are probably 
not easy to identify. Such an investigation lay beyond the scope of this study. An analy
sis of the physical characteristics of the twins, eg, weight and muscle strength, would 
probably have provided some information on this point. However, the genetic influence 
on back symptoms is certainly not limited to physical factors. The pain threshold may 
be affected by genetic factors. In this case, the genetic factors may have an influence 
on the tendency to take note of the pain. It is of course also possible that back pain in
creases the tendency to complain of other symptoms. 
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