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  Abstract 
  Objective.  To determine the number of symptoms experienced in an adult population and their relationship with self-
reported health, demographic, and lifestyle factors.  Design.  A postal questionnaire addressing 23 different symptoms, 
health, demographic, and lifestyle factors.  Setting.  The community of Ullensaker, Norway, in 2004.  Subjects.  3325 subjects 
(participation rate    �    54.4%).  Main outcome measure.  Number of self-reported symptoms.  Results.  At least one symptom was 
reported by 91.9% of the participants, 46.7% reported six or more, and 17.3% reported 10 or more symptoms. Symptom 
reporting was frequent in all age groups, also among young people. Women reported a greater mean number of symptoms 
than men (6.7 vs. 5.1). Those reporting poor health, receipt of social security benefi t, unemployment, low education, 
or obesity had most symptoms. The proportion of respondents with these characteristics increased almost linearly with 
increasing number of symptoms. According to an adjusted multivariate model, self-reported overall health explained 
28.2 % of the variance in the number of symptoms.  Conclusion.  A large proportion of the responders reported a high 
number of symptoms. A simple method of counting symptoms may be useful in approaching patients in general and 
multi-symptom patients in particular, because the total burden of symptoms is strongly associated with the patient ’ s 
self-reported health and may even be a predictor of future disability.  
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show a strong association between the number of 
pain sites and the number of non-musculoskeletal 
symptoms [5]. The number of pain sites and the 
total number of reported symptoms are correlated 
with reduced function, and the number of pain sites 
can predict future disability pension [6,7]. These 
fi ndings suggest that the number of symptoms per 
se may be used as a health indicator at both indi-
vidual and population levels. 

 At least one-third of the symptoms reported 
in primary care and also in population-based studies 
are considered medically unexplained (MUS), 
i.e. symptoms for which there are no evident 
medical explanations [8]. Health-related outcomes 
for patients with MUS are generally poor [6,9,10]. 

     Introduction 

 In an article on symptom reporting in different 
cultures, it was stated,  “ as long as you have a body 
you will notice it, wherever you live in the world ”  [1]. 
Although individuals from all cultures experience 
many symptoms, few population-based studies on 
symptom reporting have been conducted [2]. Some 
data are available on the symptoms that patients 
report when they consult a general practitioner [3], 
but data are lacking on symptoms that are not 
reported and their importance for the individual ’ s 
perceived health. In previous reports from the 
Ullensaker study, it was revealed that the number of 
pain sites predicted health and functioning better 
than the location of pain [4]. In a recent article we 
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Consideration of total symptom load in terms of 
their numbers may provide benefi t for assessing 
patients ’  overall health during medical consultations. 
However, this requires knowledge of symptom prev-
alence in the general population. 

 We have undertaken a questionnaire survey in a 
community-based population. In the long-term 
follow-up studies our interest has gradually moved 
from the location of complaints via counting number 
of pain sites to also include non-muscular symptoms. 
Here we present the total number of reported 
symptoms and the relationship to demographic vari-
ables, lifestyle factors, and self-reported health.   

 Material and methods  

 Study design and sample 

 The present study is a part of the Ullensaker study, 
a large population-based cohort survey in Ullensaker 
municipality 40 km north of Oslo, Norway. Postal 
surveys were conducted in 1990, 1994, and 2004, 
primarily focusing on musculoskeletal complaints. In 
2004, questionnaires asking about number of pain 
sites and number of non-musculoskeletal symptoms 
were sent to all inhabitants in the following age 
groups: 24 – 26, 34 – 36, 44 – 46, 54 – 56, 64 – 66, 74 – 76, 
and 84 – 86-year-olds. In total, 6108 individuals were 
contacted. A reminder was sent to non-responders 
after six weeks. In this article, we present cross-
sectional data from 2004.   

 Variables 

 The Standardized Nordic Questionnaire (SNQ), 
illustrated by text and a body manikin, was used to 
assess musculoskeletal symptoms [11]. We added 
headache to the original nine pain sites. Participants 
were asked to report pain or discomfort experienced 

during the previous week in any of the following 
10 body regions: head, neck, shoulder, elbow, 
hand/wrist, upper back, lower back, hip, knee, and 
ankle/foot. The response categories were yes/no. To 
assess symptoms of non-musculoskeletal origin, 
we used a modifi ed version of the Subjective 
Health Complaints Inventory (SHC) (13), where 
musculoskeletal-related symptoms were omitted 
because they were already included in the SNQ. 
Hence, we asked about extra heartbeats, chest pain, 
breathing diffi culties, heartburn, stomach discom-
fort, diarrhoea, constipation, eczema, tiredness, 
dizziness, anxiety, depression, and sleep problems 
experienced during the previous 30 days. Partici-
pants were asked to grade the intensity of each 
complaint on a four-point scale:  “ not at all ” , 
 “ a little ” ,  “ some ” , and  “ severe ” . The dependent vari-
able was the total number of reported symptoms 
(0 – 23), and consists of the sum of yes-answers to the 
SNQ (10 questions) and report of at least a little 
bothered to the SHC (13 questions). The indepen-
dent variables are listed in Table I.   

 Statistical analysis 

 Frequencies and percentages were used to describe 
the prevalence of symptoms.  T -tests and analysis of 
variance (ANOVA) were used to explore the associa-
tions between the number of symptoms and the 
independent variables. 

 Linear regression analysis was performed to 
determine bivariate and adjusted relationships 
between the number of symptoms and the indepen-
dent variables. Because of relatively few participants, 
the two oldest age groups (74 – 76- and 84 – 86-
year-olds) were pooled during analysis. Furthermore, 
an imputation procedure was performed assuming 
that individuals who had reported at least one symp-
tom meant to answer  “ not at all ”  to the unanswered 
questions. 

 To determine the extent to which the imputation 
procedures infl uenced the results, we performed 
sensitivity analysis using non-imputed data. The 
software package PASW statistics 18 was used for all 
analysis.    

 Results  

 Study sample 

 After one reminder, 3325 individuals responded 
(response rate 54.4%). Individuals who did not 
respond to any of the questions on symptoms were 
excluded (n    �    98), resulting in a fi nal sample of 3227 
individuals, of whom 1772 (54.9%) were women.   

 The total burden of symptoms is important for 
assessing a patient ’ s overall health and may even 
predict future disability.   

 The number of symptoms reported in a  •
general population is high in all age groups. 
Women report more symptoms than men 
do.   
 A strong association exists between reported  •
number of symptoms and demographic and 
lifestyle factors.   
 Self-reported overall health explains most of  •
the variance in how many symptoms indi-
viduals report.   
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(women 41.4% and men 49.7%), six or more symp-
toms by 46.7% (women 53.2% and men 38.9%), 
whereas 17.3% reported 10 or more symptoms 
(women 24.6% and men 11.4%). The highest mean 
number of symptoms was seen in respondents who 
reported very poor health (13.4 symptoms), receipt 
of long-term social security benefi ts (10.1), unem-
ployment (7.9), low education level (7.5), or obesity 
(7.3) (see Table I). 

 Relationships between the number of symptoms 
and self-reported health, demographic factors, and 
lifestyle factors were almost linear (Figure 2). As the 
number of symptoms increased from zero to 18 � , 
the proportion of people receiving long-term 
social security benefi ts increased from zero to 50%, 
whereas the proportion of people with low education 
level increased fourfold, the proportion of divorced 
people increased threefold, and the proportion of 
women increased twofold. Similar patterns were 
observed for physical inactivity, obesity, and 
smoking. The strongest association was between 
number of symptoms and self-reported health. 
The proportion of people who reported having an 
average health or worse increased from zero to 100% 
as the number of symptoms increased from zero to 
18    �    in both genders. 

 In the linear regression model, self-reported 
health explained 28.2% (R 2 -change    �    0.282) of 
the variance in the number of symptoms (Table II). 
The model as a whole explained 46.9 % of the vari-
ance in the number of symptoms (R 2     �    0.469). 

 Sensitivity analyses, in which all analyses were 
conducted using non-imputed data, showed that the 
imputation procedure had a tendency to weaken, 
rather than strengthen, the associations in our data.    

 Discussion 

 This Ullensaker population reported on average six 
symptoms out of 23, women more than men, and 
the number of symptoms was high in all age groups. 
The highest number of symptoms was seen in indi-
viduals reporting poor self-perceived health, receipt 
of social security benefi ts, or unemployment. In the 
multivariate model, most of the explanatory power 
resided with self-reported overall health. 

 The strength in our study is that it included a 
large number of participants (3325), and a large 
variety of symptoms, although the modest response 
rate (54%) is a concern. Some studies have found 
that individuals with good health are more likely to 
respond to health surveys [12,13], whereas others 
found no such differences [14]. Compared with 
the general population of Norway, our study popula-
tion had higher proportions of women, pensioners, 
middle-aged people, and highly educated people. 

  Table I. Mean number of symptoms (0 – 23) in an adult 
population according to demographic factors, lifestyle 
factors, and self-reported health.  

n Mean (95% CI) p-value

Gender:  �    0.001
 Men 1455 5.1 (4.9 – 5.3)
 Women 1772 6.7 (6.5 – 7.0)
Age groups:  �    0.001
 24 – 26 316 5.0 (4.5 – 5.4)
 34 – 36 941 5.2 (4.9 – 5.5)
 44 – 46 597 6.4 (6.0 – 6.8)
 54 – 56 664 6.8 (6.4 – 7.2)
 64 – 66 435 6.5 (6.1 – 7.0)
 74 – 76    �    84 – 86 274 6.3 (5.8 – 6.8)
Civil status:  �    0.001
 Married/cohabiting 2372 5.8 (5.6 – 6.0)
 Separated/divorced 293 7.2 (6.6 – 7.8)
 Widowed 146 6.9 (6.1 – 6.7)
 Single 365 5.7 (5.2 – 6.2)
Education:  �    0.001
  �    10 years 572 7.5 (7.1 – 7.9)
 10 – 12 years 1520 6.3 (6.1 – 6.6)
 University (1 – 4 yrs) 757 4.7 (4.4 – 4.9)
 University ( �    4 yrs) 346 5.0 (4.6 – 5.5)
Employment status:  �    0.001
 Employed 2175 5.3 (5.1 – 5.5)
 Homeworker 103 6.5 (5.6 – 7.5)
 Unemployed 80 7.9 (6.8 – 9.1)
 Long-term social 372 10.1 (9.6 – 10.6)
  Security benefi ts
 Retired 396 5.6 (5.2 – 6.1)
 Student 84 4.4 (3.6 – 5.2)
Body mass index:  �    0.001
 Underweight ( �    20) 140 6.5 (5.7 – 7.3)
 Normal (20.1 – 25.0) 1416 5.5 (5.3 – 5.8)
 Overweight (25.1 – 29.9) 1193 6.0 (5.8 – 6.3)
 Obese ( �    30) 377 7.3 (6.8 – 7.8)
Smoking:  �    0.001
 No 2367 5.6 (5.4 – 5.8)
 Yes 835 7.0 (6.7 – 7.4)
Physical activity (per week):  �    0.001
  �    4 h 635 5.5 (5.2 – 5.9)
 2 – 4 h 1174 5.9 (5.6 – 6.1)
  �    2 h 1053 6.2 (5.9 – 6.5)
 None 311 6.8 (6.2 – 7.3)
Overall health:  �    0.001
 Very good 781 2.3 (2.1 – 2.5)
 Good 1308 5.1 (4.9 – 5.2)
 Average 770 8.9 (8.6 – 9.2)
 Poor 298 11.2 (10.7 – 11.7)
 Very poor 50 13.4 (12.0 – 14.8)

 Number of symptoms 

 A total of 91.9 % of subjects (94.6% of women and 
88.6% of men) had experienced at least one symp-
tom. The mean number of symptoms reported was 
6.0 (women 6.7 and men 5.1). In all age groups, 
women had a higher mean number of symptoms 
than men. Symptom reporting was frequent in all age 
groups, and also among young people (Figure 1). 
One to fi ve symptoms were reported by 45.2% 



   Symptom reporting in a general population in Norway    39

  Figure 1.      Mean number of symptoms (0 – 23) reported in an adult population according to gender and age.  

This might have affected the results by over- or 
underestimating the number of symptoms. 

 The Ullensaker cohort study has used the SNQ 
to measure musculoskeletal symptoms since it 
began in 1990, and to be able to maintain longitudi-
nal data the SNQ was continued in 2004. For our 
purpose, we have added a tenth body region (head) 
to the original nine pain regions. The SHC, designed 
to measure common health complaints, was added 
to the questionnaire in 2004 to include also non-
musculoskeletal symptoms. It is a limitation that we 
used a modifi ed version of the SHC. Even if the com-
bination of these two instruments is not validated, 
both instruments are widely used and separately 
validated [11,15]. 

 By using these two instruments, we have a mis-
match between the seven-day time window in 
SNQ and the 30-day window in SHC. Consequently, 
our results are not a consistent measurement of the 
total symptom count for a defi ned period. This is a 
constraint in our study, which may weaken the con-
clusions. As our main interest is the association 
between symptoms and other variables, and as the 
associations are so strong, the main conclusions 
should not be hampered by the different time 
windows.There is a general problem in research with 
different studies including different symptoms and 
using different symptom defi nitions and different 
time frames. To avoid such limitations in future 
research, there is a need for consensus concerning 
instruments for symptom reporting. 

 We found that a substantial proportion of the 
population reported a high number of symptoms. 
Our results can be compared with a recent large 
UK study [2], in respect of the associations with 
demographic factors, but they found a relatively 
lower mean number of symptoms (4 out of 22) than 
we did (6 out of 23). Women had more symptoms 
than men (1.3:1), but the gender difference was 

notably smaller than reported for multi-symptom 
syndromes like fi bromyalgia, chronic fatigue 
syndrome, and irritable bowel syndrome [16 – 19], 
implying that gender may be a less important 
factor in symptom reporting than is commonly 
believed [2]. The age group 24 – 26 years had almost 
as many symptoms as the oldest age group. This 
may have resulted from a lower threshold for report-
ing complaints in younger people, complaints that 
older people tend to normalize [20]. In some studies, 
an increase in symptom reporting has been related 
to an increase in age [21], whereas other studies have 
not observed this effect or have even observed 
a decrease in symptom reporting with age [22 – 24]. 

 Individuals who reported poor health, low educa-
tion, receipt of social security benefi ts and obesity 
had most symptoms. This is consistent both with 
fi ndings in the UK study, and with previous results 
from the Ullensaker studies showing a strong, linear 
association between the number of pain sites and 
several demographic and health-related variables [4]. 

 We did not differentiate between  “ mental ”  and 
 “ somatic ”  symptoms. Earlier studies have shown a 
strong association between mental problems and the 
number of somatic symptoms [7,25]. Symptoms 
such as depression, mental stress, anxiety, sleep 
problems, and tiredness may precede or follow the 
development of pain syndromes such as fi bromyal-
gia and chronic widespread pain [26]. In our 
approach, we have formerly distinguished between 
musculoskeletal and non-musculoskeletal symptoms. 
In the future both epidemiological and clinical 
research on symptom reporting should avoid 
such distinctions and instead include all relevant 
symptoms. 

 As the distribution of symptoms shows no 
obvious cut-off point for dichotomizing data into 
illness and non-illness categories, but rather repre-
sents a continuum of symptoms closely related to 
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the individual ’ s perception of health, the burden of 
symptoms may be one possible precursor in multi-
symptom conditions such as MUS. This is consistent 
with the theory that concurrent stressors cause a 
functional imbalance in the body resulting in  
“ sustained arousal ”  or  “ allostatic load ”  [10,27,28]. 

 A large proportion of the population report a 
high number of symptoms, most likely more than is 

usually disclosed during a medical consultation. In 
our opinion assessing an individual ’ s total symptom 
load is important as it can be seen not only as an 
expression of the individual ’ s present health condi-
tion, but also as a vulnerability to or risk of develop-
ing disease and reduced function in the future. 
The burden of symptoms may be a predictor of 
future health and disability.   

(a) Number of symptoms according to demographic factors 

(b)

(c)
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  Figure 2.     Number of symptoms reported in an adult population according to demographic factors, lifestyle factors, and self-reported 
health.  
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Table II. Linear regression analyses of the association between number of symptoms in an adult population and socio-
demographic factors, lifestyle factors and self-reported health.

Unadjusted1 Adjusted2

B (95% CI) p-value R2 B (95% CI) p-value R2

Total 0.469
Gender: 0.031 0.013
 Women vs. men 1.6 (1.3 � 2.0) � 0.001 1.1 (0.8 � 1.4)  �  0.001
Age (ref. 34–36): 0.024 0.003
 24 – 26  � 0.2 ( � 0.8 � 0.4) 0.45 0.3 ( � 0.2 � 0.8) 0.24
 44 – 46 1.2 (0.7 � 1.7) � 0.001 0.6 (0.3 � 1.0)  �  0.001
 54 – 56 1.6 (1.2 � 2.1) � 0.001 0.6 (0.2 � 0.9)  �  0.001
 64 – 66 1.3 (0.8 � 1.8) � 0.001 0.2 ( � 0.3 � 0.7) 0.36
 74 – 76 � 84 – 86 1.1 (0.5 � 1.7) � 0.001 0.6 ( � 0.2 � 1.4) 0.14
Civil status (ref. �married): 0.010  �  0.001
 Separated 1.4 (0.8 � 1.9) � 0.001 0.0 ( � 0.4 � 0.5) 0.82
 Widow(er) 1.1 (0.3 � 1.9) � 0.001 0.1 ( � 0.6 � 0.7) 0.86
 Single  � 0.1 ( � 0.6 � 0.4) 0.64  � 0.3 ( � 0.7 � 0.1) 0.12
Education (ref univ. 1–4 years): 0.047 0.003
  �  10 years 1.2 (0.8-1.6) � 0.001 0.1 ( � 0.2 � 0.5) 0.47
 10–12 years  � 1.7 ( � 2.1 � 1.3) � 0.001  � 0.6 ( � 0.9 � 0.3)  �  0.001
 Univ.  �  4 years  � 1.3 ( � 1.8 � 0.8) � 0.001 0.1 ( � 0.3 � 0.5) 0.67
Employment status (ref. employed): 0.116 0.006
 Homeworker 1.2 (0.4 � 2.1) � 0.001  � 0.2 ( � 0.9 � 0.5) 0.57
 Unemployed 2.6 (1.7 � 3.6) � 0.001 0.8 (0.0 � 1.6) 0.04
 Long-term social security benefi ts 4.8 (4.3 � 5.3) � 0.001 1.1 (0.6 � 1.5)  �  0.001
 Retired  0.3 ( � 0.2 � 0.8) 0.20  � 0.7   (1.4 �  � 0.1) 0.03
 Student  � 0.9 ( � 1.9 � 0.0) 0.05  � 0.4 (1.3 � 0.4) 0.32
BMI (ref. normal): 0.016 0.001
 Underweight 1.0 (0.2 � 1.8) 0.01 0.0 ( � 0.6 � 0.6) 0.92
 Overweight 0.5 (0.2 � 0.9) � 0.001 0.3 (0.0 � 0.5) 0.07
 Obese 1.8 (1.3 � 2.3) � 0.001 0.5 (0.1 � 0.9) 0.01
Smoking: 0.019  �  0.001
 Smoking vs. no smoking 1.4 (1.1 � 1.8) � 0.001 0.2 (�0.1 � 0.5) 0.12
Physical activity last week (ref. 2–4 h): 0.006
  �  4 h   � 0.3 ( � 0.8 � 0.1) 0.12 0.0 ( � 0.3 � 0.4) 0.79
  �  2 h 0.3 ( � 0.1 � 0.7) 0.13  � 0.2 ( � 0.5 � 0.1) 0.15
 None 0.9 (0.3 � 1.5) � 0.0001  � 0.5 ( � 0.9 � 0.0) 0.003
Overall health (ref. good): 0.436   0.282
 Very good 2.8 (2.5 � 3.1) � 0.001 2.7 (2.4 � 3.0)  �  0.001
 Average 6.7 (6.3 � 7.0) � 0.001 6.1 (5.8 � 6.5)  �  0.001
 Poor 8.9 (8.5 � 9.4) � 0.001 8.2 (7.7 � 8.7)  �  0.001
 Very poor 11.2 (10.2 � 12.2) � 0.001 10.2 (9.2 � 11.2)

 Notes:  1 All the variables are entered one by one.  2 All the variables are entered simultaneously. 
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