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                        ORIGINAL ARTICLE    

 Impact of symptom burden on health related quality of life
of cancer survivors in a Danish cancer rehabilitation program:
A longitudinal study      
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  1  Department of Psychosocial Cancer Research, Institute of Cancer Epidemiology, Danish Cancer Society, Copenhagen, 
Denmark,   2  National Research Center for Cancer Rehabilitation, Institute of Public Health, University of Southern 
Denmark, Odense, Denmark,   3  Department of Statistics and Epidemiology, Institute of Cancer Epidemiology, Danish 
Cancer Society, Copenhagen, Denmark and   4  Research Unit, Department of Palliative Medicine, Copenhagen University 
Hospital, Bispebjerg, Denmark                              
 Abstract 
  Introduction . Little research has been conducted on the effect of self-reported rating of symptom severity on quality of life 
(QoL) among cancer survivors. The aim of the study was to examine the prevalence of symptoms and whether information 
about self-reported symptom severity adds value to QoL measurements.  Material and methods . A questionnaire including the 
EORTC QLQ-C30 and an empirically derived symptom check-list was completed by 2 486 cancer survivors participating 
in a rehabilitation program at baseline and at 1, 6 and 12 months ’  follow-up. We used multivariate linear regression models 
to evaluate the association between QoL and the dichotomous variables for perceived symptom severity (high vs. low) and 
cancer stage (high vs. low), with adjustment for age, gender, education and time since diagnosis.  Results . Of the 2 379 par-
ticipants who reported having one or more symptoms, 1 479 (62%) considered the reported symptom to be severe. This 
subgroup had signifi cantly poorer QoL at baseline for all sites, ranging from �15.9 to �10.2, compared to those who did 
not regard their symptom as severe. Signifi cantly lower baseline levels on all functional subscales were seen for all sites in 
association with high perceived symptom severity (range from �9.9 to �3.0 (physical functioning), from �21.1 to �13.0 
(social functioning), from �18.8 to �8.5 (emotional functioning), and from �18.4 to �9.6 (cognitive functioning). The 
impairment of physical, social, emotional, and cognitive functioning persisted through 12 months for participants with can-
cer of the breast, lung and those with lymphomas, although not all reached signifi cance.  Discussion . Cancer survivors, irre-
spective of cancer site, experience a high burden of symptoms. Thorough monitoring and assessment of symptoms and 
careful scrutiny of cancer survivors ’  perceptions of how symptoms affect their lives is critical for clinical identifi cation of 
patients who might benefi t from enhanced medical attention and may be an important supplement to QoL measures.   
 Although many studies have reported lower health-
related quality of life (QoL) of cancer patients expe-
riencing a serious  ‘ symptom burden ’ , which includes 
both cancer-related symptoms, such as fatigue, pain, 
depression, lack of appetite, or sexual problems [1], 
and the patient ’ s perception that they interfere with 
life [2,3], several other studies fi nd that the QoL of 
cancer survivors appears to be unchanged [4 – 6]. 
This may be due to psychosocial adaptation [7], 
post-traumatic growth [8], or changes in life values 
[9]. Evidence has emerged, however, that symptoms 
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may persist even if QoL improves [10]. This lack of 
concordance between symptom burden and QoL 
may indicate that QoL is infl uenced by more than 
symptoms alone. However, it may also indicate that 
measures of QoL are not sensitive enough to provide 
suffi cient information about symptoms [10,11]. 
While QoL instruments have made important 
contributions to therapeutic clinical studies [12], 
disease-specifi c measurement of symptoms may, in 
many cases, be more sensitive and clinically useful 
for obtaining information about the long-term effects 
 Cancer Society, Strandboulevarden 49, 2100 Copenhagen  Ø , Denmark. Tel: 
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of cancer [10,11]. Better understanding is needed of 
the relations between measures of symptom burden 
and of QoL in order to understand how they affect 
each other [13]. 

 Few studies have been conducted on the effect of 
self-reported symptom severity on QoL. The occur-
rence of symptoms varies considerably by the type of 
cancer, the treatment received, age at treatment, time 
since treatment, genetic factors, and psychological 
factors that infl uence functioning and QoL [1,14]. 
Furthermore, patients with cancer at an advanced 
stage may experience more symptoms because they 
may have received more toxic treatment or have 
higher tumor burden. Even if a symptom is objec-
tively the same, the subjective experience of the 
symptom may vary greatly. Some patients may adjust 
to a symptom and the accompanying limitations, 
while others may fi nd it unbearable and this may 
affect the overall QoL. 

 The aim of the longitudinal study reported here, 
was to examine the prevalence of symptoms in 2 486 
Danish cancer survivors who were participating in a 
cancer rehabilitation program and investigate whether 
information about self-reported symptom severity 
adds value to QoL measurements. We hypothesized 
that self-reported high severity of symptoms, and 
high cancer stage at time of diagnosis negatively 
affects the long-term QoL including physical, emo-
tional, cognitive and social functioning.  

 Material and methods 

 The FOCARE study (in Danish: Forskning I Cancer 
Rehabilitering/Research in Cancer Rehabilitation) 
has been described in detail previously [15]. In brief, 
between 2002 and 2005, 3 855 cancer survivors par-
ticipating in a rehabilitation program at a Danish 
rehabilitation center were invited to participate in the 
study aiming to evaluate the long-term effects of a 
rehabilitation program for cancer patients. The pres-
ent study is a descriptive part of this study presenting 
secondary analyses. The general criteria for attending 
the program were completion of primary treatment 
and having been evaluated as in need of rehabilita-
tion by the referring physician. There were no restric-
tions with respect to time since diagnosis or type 
of cancer. The six-day residential rehabilitation 
program is conducted by a multidisciplinary team 
and consists of a combination of lectures and patient 
group work on themes such as treatment of cancer, 
psychological reactions, spirituality, sexuality, 
working life, and lifestyle. 

 All participants were asked to complete a 
self-administered questionnaire three weeks prior to 
(baseline) and 1, 6, and 12 months after fi nishing the 
program. The four questionnaires were similar in 
content except for sociodemographic data, which 
were collected only at baseline. All participants gave 
informed consent before inclusion in the study. 
The study design was approved by the Danish Data 
Protection Agency.  

 Exclusions 

 Of the 3 855 participants, 252 (7%) were excluded 
for miscellaneous or unknown reasons, 182 (5%) 
participants had died, and 114 (3%) were ill or hos-
pitalized before follow-up. A further 592 (15%) par-
ticipants were excluded because they had rare cancer 
types, which would yield insuffi cient numbers in 
each subgroup and thereby low power in the study 
(a priori set limit at 100 participants before exclu-
sions). A total of 229 (6%) eligible participants did 
not fi ll out both the baseline and the 12-month 
follow-up questionnaires, leaving 2 486 eligible 
participants in the study.   

 Clinical and socioeconomic information 

 Using the unique 10-digit Danish personal identifi -
cation number assigned to all residents of Denmark 
by the Central Population Registry in Denmark, we 
obtained cancer-specifi c data, such as TNM classifi -
cation and tumor stage, for each participant by link-
age to the Danish Cancer Registry. The Registry 
contains diagnostic information, classifi ed by an 
extended Danish version of the  International Classifi -
cation of Diseases  7 th  edition (ICD-7), and the dates 
of all cases of cancer in Denmark since 1943 and is 
considered to be almost complete. 

 For participants with a diagnosis of cancer of the 
breast, colorectum or lung or lymphoma, linkage to 
nationwide population-based clinical databases, the 
Danish Breast Cancer Cooperative Group [16], the 
Danish Colorectal Cancer Group [17], the Danish 
Lung Cancer Group [18], and the Danish National 
Lymphoma Database [19], provided detailed clinical 
information on date of diagnosis, tumor stage and 
treatment. For participants with cancer in the pros-
tate, cervix or ovary or head and neck, a project nurse 
reviewed the medical hospital records and extracted 
the date of diagnosis, tumor stage, and treatment. 

 Self-reported information on education, employ-
ment status, and marital status was obtained from the 
baseline questionnaire. Information on symptom bur-
den and severity of reported symptoms were obtained 
both at baseline and at the 12-month follow-up [15].   

 Outcome measures 

 QoL was measured with the Danish version of EORTC 
QLQ-C30, a validated, widely used questionnaire that 
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covers fi ve functional scales (physical, role, cognitive, 
emotional, and social), three symptom scales (fatigue, 
pain, and nausea and vomiting), one global health 
status/QoL scale, perceived fi nancial impact of the 
disease, and six single items (including dyspnea, loss 
of appetite, and insomnia). On the functional scales, 
a higher score represents a higher level of function-
ing, with a maximum of 100 points [20]. We used the 
global QoL (two items) and four functional scales: 
physical (fi ve items), cognitive (two items), emotional 
(four items) and social (two items). 

 Symptom burden was reported on an empirically 
derived symptom check-list as whether the symptom 
was present and, if so, whether it was present before 
the diagnosis of cancer. The symptoms listed were 
the 18 most frequently reported symptoms associ-
ated with cancers in the breast, colon and rectum, 
cervix and ovary, lungs, head and neck (oral cavity, 
salivary glands, thyroid gland, larynx, pharynx, and 
esophagus), prostate and lymphomas; the symptoms 
were: fatigue, lack of concentration, memory lapses, 
hot fl ushes, sensory disturbances in the hand or feet, 
sleep interruption, dry mucous membranes, digestive 
problems, swelling of limbs, dyspnea, pain in joints 
or muscles, impaired mobility, dental problems, 
weight gain or loss, altered sense of taste or smell, 
urinary problems, sexual problems, and potency 
problems. If a participant suffered from one or more 
of the predefi ned symptoms, further questions asked 
for a rating of the severity of the symptom on a four-
point scale, ranging from  ‘ very bothersome ’ ,  ‘ some-
what bothersome ’ ,  ‘ a little bothersome ’ , to  ‘ not 
bothersome ’ .   

 Stratifi cation of groups 

 In order to investigate the potential infl uence of self-
reported symptom severity on QoL, we formed two 
subgroups: the fi rst consisted of participants regis-
tered as having any of the predefi ned symptoms but 
perceived them to be  ‘ somewhat ’ ,  ‘ a little ’ , or  ‘ not ’  
bothersome; the second group were those with any 
of the symptoms and considered them  ‘ very ’  bother-
some. This dichotomization was made because we 
were interested in identifying the most affected par-
ticipants and initial analyses revealed that almost all 
participants had reported at least one of the pre-
defi ned symptoms to be either  ‘ somewhat  ‘ or  ‘ very ’  
bothersome. 

 In order to examine the association between 
advanced stage of cancer and QoL, the participants 
were stratifi ed into high (regional spread or dissemi-
nated disease) and low stage. The variable was based 
on information from the clinical database or medical 
charts, depending on the tumor site, and subse-
quently on information from the Danish Cancer 
Registry. Participants with breast cancer were classi-
fi ed as high stage if they had tumor-positive lymph 
nodes or were N1-3 or M1 in the TNM classifi cation. 
Lymphomas were classifi ed as high stage if the Ann 
Arbor stage was III or IV, ECOG performance status 
was 2 – 4, and B symptoms were present. Prostate 
cancers were classifi ed as high stage if the Gleason 
score was  �  6; the remaining tumor sites (lung, col-
orectal, head and neck cancers, and female genital 
organs) were classifi ed as high stage if they were 
N1 – 3 or M1 in the TNM classifi cation.   

 Statistical analyses 

 Multivariate linear regression models were used to 
evaluate the association between the baseline values 
of EORCT QLQ C30 subscales and tumor stage 
(high vs. low) and self-reported symptom severity 
(high vs. low). To estimate the impact of stage of 
cancer and self-reported symptom severity, the QoL 
including the functioning scales were compared on 
differences between scores at baseline and 12 month 
follow-up. Negative differences (-) on the scales rep-
resented poorer scores and positive differences ( � ) 
represented improvement in QoL or functioning. 

 Two models were run, with QoL and functioning 
scales as dependent variables and stage and symptom 
severity as independent variables. All models were 
adjusted for age at baseline, gender, education and 
time since diagnosis. In the models examining change 
between baseline and the 12-month follow-up, 
we also adjusted for the baseline score of the given 
subscale. 

 Except for the QoL subscale ratings, data from 
the functional scales in the baseline questionnaire did 
not follow a normal distribution. We therefore tested 
the data with a non-parametric test (Wilcoxon). As 
the results varied only minimally from those of para-
metric tests, we decided to use only the parametric tests 
in this study because it allows for precise estimation of 
differences. 

 For the continuous variables (age, baseline score 
of each scale, and time since diagnosis), the linearity 
of the association with the outcome was evaluated in 
a linear spline with knots placed at the deciles [21]. 
We found no departure from linearity.    

 Results 

 Most of participants were women (85%), of whom 
73% had had breast cancer. The majority of the 
participants (53%) had cancer at high stage at base-
line; however, considerable intergroup differences 
were observed, ranging from 88% of participants 
with head and neck cancer to 24% of those with 
cancer of the lung (Table I). A total of 65% of the 
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Characteristic

Cancer site

All n (%) Breast n (%)
Colorectal a 

n (%)
Cervix and 
ovary n (%) Lung n (%)

Lymphoma 
n (%)

Head and 
neck b  n (%)

Prostate 
n (%)

All (%) 2 486 (100) 1 552 (100) 305 (100) 187 (100) 86 (100) 126 (100) 110 (100) 120 (100)
Gender (%)

Men
Women

373 (15)
2 113 (85)

4 (0.3)
1 548 (99.7)

124 (41)
181 (59)

 
– 

187 (100)
30 (35)
56 (65)

42 (33)
84 (67)

53 (48)
57 (52)

120 (100)
 – 

Median age (years) 56 (17 – 90) 54 (25 – 84) 60 (33 – 90) 52 (22 – 85) 60 (25 – 78) 54 (17 – 86) 56 (27 – 75) 67 (49 – 82)
Year of diagnosis (%)

 �  2000
2001 – 2005
2006 – 2008
Unknown

233 (9)
1 743 (70)

467 (19)
43 (2)

177 (11)
1 095 (71)

256 (17)
24 (1)

6 (2)
198 (65)
95 (31)
6 (2)

23 (12)
136 (73)
27 (15)
1 (0)

3 (3)
67 (78)
16 (19)
0 (0)

17(13)
88 (70)
16 (13)
5 (4)

4 (4)
87 (79)
13 (12)
6 (5)

3 (2)
72 (60)
44 (37)
1 (1)

Tumor stage (%)
High
Low
Missing

1 318 (53)
1 151 (46)

17 (1)

710 (46)
842 (54)

184 (60)
121 (40)

147 (79)
40 (21)

21 (24)
48 (56)
17 (20)

85 (68)
41 (32)

97 (88)
13 (12)

74 (62)
46 (38)
participants were married or cohabitating, ranging 
from 84% of participants diagnosed with prostate can-
cer to 55% with head and neck cancers. Most of the 
participants were working (62%), only 6% being on 
sick leave or unemployed. Generally, the participants 
were well educated, and most had youth (38%) or 
higher (50%) education, according to the Interna-
tional Standard Classifi cation of Education [22]. Most 
(40%) reported their annual household income as 
medium (33.550 – 73.670 Euros) (data not shown). 

 Generally, all participants reported high frequen-
cies of the 18 predefi ned symptoms (Table II). A 
total of 2 379 (96%) of the participants reported 
having one or more of the symptoms (ranging from 
100% of participants with head-and-neck cancers to 
91% of participants with colorectal cancer). Among 
these, 1 479 (62%) considered the reported symp-
tom to be severe, and the frequencies of perceived 
high symptom severity for specifi c sites were high, 
ranging from 77% of participants with head-and-
neck cancers to 49% of those with colorectal cancer. 
For cancers at all sites fatigue was the most occurring 
symptom and ranged from 37% (prostate cancer) to 
77% (lung cancer). Except for prostate cancer, high 
frequencies of lack of concentration ranging from 
32% (colorectal cancer) to 55% (lung and head and 
neck cancer), memory lapses (from 35% (colorectal 
cancer) to 52% (head and neck cancer), sleep inter-
ruption (from 32% (colorectal cancer) to 64% (lym-
phomas), and joint or muscle pain (from 37% (lung 
cancer) to 91% (colorectal cancer) were reported 
(Table II). 

 Figure 1 shows a small but stable increase in 
mean global QoL between baseline and the 1-month 
(F1) and 6-month (F2) follow-up for almost all can-
cer sites; however, at the 12-month follow-up (F3), 
the QoL decreased for participants with cancer of the 
prostate, lung, cervix or ovary. Participants with lung 
cancer reported the lowest mean scores at baseline 
through F1, F2 and F3 with means at 53.7 (SD 
20.2), 54.8 (SD 21.9), 54.1 (SD 22.8), and 53.3 (SD 
21.7) respectively. Participants with prostate cancer 
scored the highest with means at 69.8 (SD 21.0), 
71.2 (SD 18.4), 72.0 (SD 20.1), and 68.7 (SD 23.2) 
respectively. Figure 2 shows small changes in the 
functional scales of the EORTC QOQ-C30 between 
baseline and the three follow-up times. 

 In adjusted models of baseline levels and changes 
in physical, social, emotional, and cognitive function-
ing at 12 months in participants with high-stage 
cancer and high self-reported symptom severity 
(Table III), no clear pattern was seen for any site in 
relation to stage of cancer. The subgroup of partici-
pants who had reported a symptom and regarded it 
as severe had signifi cantly poorer global QoL at base-
line for all sites compared to those who did not 
regard their symptom as severe ranging from -15.7 
(lymphomas) to -10.2 (breast cancer) (Table III); 
however, at the 12-month follow-up, they reported 
only slightly poorer QoL, with signifi cant results only 
for those with cancers of the breast and lung. 

 Signifi cantly lower baseline levels on all func-
tional subscales were seen for all sites in association 
with high perceived symptom severity than for par-
ticipants who did not consider their symptom to be 
severe (range from -9.9 to -3.0 (physical function-
ing), from 21.1 to -13.0 (social functioning), from 
-18.8 to -8.5 (emotional functioning), and from 18.4 
to -9.6 (cognitive functioning) (Table III). However, 
at 12 months the impairment of physical, social, 
  Table I. Disease-related and demographic characteristics at baseline of 2486 participants in the FOCARE study by cancer site  .
    a Includes cancers in colon and rectum   .
  b Includes cancers in the oral cavity, salivary glands, thyroid gland, larynx, pharynx, and esophagus   .
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Cancer-related 
symptom %

Cancer site

All
(n �  2486) %

Breast
(n � 1552) %

Colorectal a 
(n � 305) %

Cervix and 
ovary 

(n � 187) %
Lung

(n � 86) %
Lymphoma
(n � 126) %

Head and 
neck b 

(n � 110) %
Prostate

(n � 120) %

Prevalence of any of the 
reported symptoms

96 96 91 97 94 98 100 93

Self-reported severity of any 
of the reported symptoms c 
-  Not or a bit bothersome 
-  Very bothersome 

40
60

40
60

55
45

38
62

38
62

31
69

23
77

43
57

Fatigue
-  Very bothersome 

65
18

66
19

55
13

69
20

77
28

71
25

74
26

37
3

Lack of concentration
-  Very bothersome 

45
8

47
9

32
4

53
12

55
10

48
10

55
12

22
1

Memory lapses
-  Very bothersome 

46
9

48
9

35
5

55
12

49
13

49
12

52
14

20
2

Hot fl ushes
-  Very bothersome 

51
18

63
25

24
4

42
13

24
6

35
9

22
6

41
11

Sensory disturbance in 
hands or feet

-  Very bothersome 

30

7

29

6

30

10

40

13

34

6

49

16

20

5

15

2
Sleep interruption
-  Very bothersome 

46
15

49
17

32
6

49
13

49
10

51
16

35
14

29
9

Dry mucous membranes
-  Very bothersome 

41
12

44
12

25
5

37
10

28
7

47
16

76
38

19
2

Digestive problems
-  Very bothersome 

22
9

18
5

36
18

38
21

19
7

30
9

36
13

10
5

Swelling of limbs
-  Very bothersome 

23
6

29
8

9
2

25
7

19
1

20
3

7
0

6
1

Dyspnea
-  Very bothersome 

29
5

28
5

23
1

34
6

66
24

40
9

33
6

16
3

Joint or muscle pain
-  Very bothersome 

44
14

48
16

30
6

42
13

37
13

53
17

41
13

25
5

Impaired mobility
-  Very bothersome 

30
7

33
8

19
4

28
10

30
3

35
7

28
6

13
3

Dental problems
-  Very bothersome 

14
5

13
4

13
2

12
3

22
6

17
8

37
23

3
0

Weight gain or loss
-  Very bothersome 

41
14

44
15

29
8

40
12

41
8

39
11

69
30

22
5

Altered sense of taste or 
smell

-  Very bothersome 

18

4

15

3

16

2

16

4

28

6

29

7

63

28

6

1
Urinary problems
-  Very bothersome 

14
3

10
3

20
4

16
5

10
3

9
2

13
2

45
5

Sexual problems
-  Very bothersome 

39
12

37
10

35
9

45
17

30
10

42
13

44
11

67
33

Potency problems
-  Very bothersome 

8
7

 –
  – 

17
17

 –  
– 

5
9

17
17

14
15

76
73
emotional, and cognitive functioning only persisted 
to be signifi cant for participants with cancer of the 
breast. Participants with cervix and ovary cancer 
who considered their symptom as severe reported 
signifi cantly lower physical- and social functioning 
at 12 months follow-up than those who did not con-
sider their symptom as severe. Participants with lung 
cancer reported signifi cantly lower on physical- and 
emotional functioning if they considered their symp-
tom to be very bothersome. Participants with lym-
phomas who considered their symptom to be severe 
scored signifi cantly lower on social functioning at 12 
months follow-up. In the other cancer sites no differ-
ences were revealed (Table III).   
  Table II. Prevalence (percentages) of self-reported cancer-related symptoms and symptom severity among 2 486 participants in the 
FOCARE study by cancer site  .
   Percentages are rounded to the nearest whole number.   
  a Includes cancers in colon and rectum.   
  b Includes cancers in the oral cavity, salivary glands, thyroid gland, larynx, pharynx, and esophagus.   
  c Among 2 379 participants who reported having one or more of 18 predefi ned symptoms.   



228    T. K. Kjaer et al.

 

 Discussion 

 In this study of 2 486 cancer survivors, we found 
high frequencies of symptoms associated with can-
cers at all sites. Most of the participants who reported 
that they had at least one symptom, which they per-
ceived to be severe, had signifi cantly lower scores for 
both QoL and functioning scales at baseline than 
participants who did not fi nd their symptom very 
bothersome. A similar pattern was seen at the 
12-month follow-up for participants with cancers in 
the breast, lung and those with lymphomas, although 
not all reached signifi cance. In the other cancer sites 
no clear differences between the two groups were 
revealed. No clear association was found between 
cancer stage and QoL or functional scales, which 
may indicate that QoL refers to more than disease-
related variables. 

 These results show that self-perceived symptom 
severity is important for daily functioning and well-
being, and incorporation of more detailed measures 
of self-reported symptom burden into QoL instru-
ments might therefore provide more precise informa-
tion about the suffering of cancer patients during or 
after treatment. Detailed measurement of symptom 
burden might also nuance the reports of unchanged 
or enhanced QoL after cancer. A growing number of 
reports indicate that although symptoms contribute 
to the construct of QoL, they do not determine it 
because QoL refers to more than symptoms [3,10,13]. 
Results obtained with instruments measuring generic 
QoL might be more infl uenced by factors that are 
not directly related to the disease or its treatment 
(e.g. socioeconomic position) than measures of 
symptom burden. Measures of symptom burden 
might provide less information than measures of 
QoL, but the information is more closely related to 
the disease and its treatment, thus better refl ecting 
the various stages of survivorship [11,12]. In a review 
of clinical trials of QoL and symptom management, 
Buchanan and colleagues questioned the extensive 
use of QoL measurements in symptom management 
trials and concluded that its added research value 
remains to be established [13]. However, in another 
systematic review to evaluate instruments for symp-
tom assessment, Kirkova et al. found that QoL 
instruments are often substituted for those for symp-
tom assessment [3], which may yield discrepant 
results that could compromise outcomes. 

 Our results are in line with other studies. Kirkova 
et al. [14] found a strong relationship between symp-
tom severity and symptom distress in a study among 
181 advanced cancer patients with multiple cancer 
symptoms, and that the prevalence of distress 
increased with greater symptom severity. However, 
one third of the patients with clinically mild symp-
toms considered them distressing suggesting that only 
a comprehensive symptom assessment can capture 
the total burden experienced by an individual. In a 
 Figure 1.     Mean scores on EORTC QLQ-C30 quality of life subscale at baseline and at 1-, 6-, and 12-month follow-up by cancer site B: 
Baseline; F1: 1 month follow-up; F2: 6 month follow-up; F3: 12 month follow-up.  
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study among 590 Dutch cancer patients in the pal-
liative phase, Hoekstra et al. [23] examined the added 
value of assessing the  “ most troublesome ”  symptom 
(the symptom which was causing the most trouble in 
the patients everyday life) in addition to presence and 
severity of symptoms commonly assessed in clinical 
practice. The authors found that in 18% of the cases 
there was no congruence between the clinical assess-
ment of presence and severity of a symptom and the 
patients ’  own experience of the distress and interfer-
ence of the symptom in their everyday life [23]. Each 
individual experiences cancer differently. Therefore, 
measurement of the cancer-specifi c symptom burden 
and patients ’  rating of the severity of their symptoms 
might be an important supplement to QoL measures 
in clinical tracking and evaluation of the short- and 
long-term effects of cancer. 

 It is notable that 38% of the cancer patients who 
reported one or more of 18 symptoms did not evaluate 
this symptom as very bothersome. This may indicate 
that patients cope well with the symptom or that 
patients do not consider the symptom as an impor-
tant factor in everyday life. In line with this argument 
one may suggest that this group may be patients in 
which one or more of the complaints present with 
fewer or less severe symptoms compared to the 
remaining 62% of cancer patients. 

 The fi ndings of this study should be considered in 
the light of its limitations. First, we had no objective 
measures of symptoms. Further, all the participants 
had been evaluated as in need of rehabilitation by their 
physician, which might indicate that they had particu-
lar problems or persistent distress. Thus, the self-
reported symptom burden and perceived severity 
probably do not represent those of the entire popula-
tion of cancer survivors. The fact that the majority of 
the participants were well educated with a medium 
household income also indicates that they represent a 
selected group. As a consequence, our fi ndings cannot 
be generalized to all cancer survivors. As within-group 
analyses were conducted only among participants who 
reported having one or more symptoms, however, 
potential selection bias was minimized. 

 Secondly, we had no information on comorbidity, 
which may affect the symptom burden in a dose-
dependent manner [24]. In a population-based study 
of 1904 cancer survivors and 29 092 non-cancer 
controls in the USA, Mao et al .  investigated the 
 Figure 2.     Mean score on EORTC QLQ-C30 functioning subscales at baseline and at 1-, 6-, and 12-month follow-up by cancer site B: 
Baseline; F1: 1 month follow-up; F2: 6 month follow-up; F3: 12 month follow-up.  
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effect of comorbidity (measured as the number of 
health conditions that caused functional limitations) 
and age on self-reported symptom burden (pain, 
psychological distress, and insomnia). They found 
that cancer survivors reported a higher symptom 
burden as a function of increasing number of comor-
bid conditions than controls and that the overall 
symptom burden increased signifi cantly with the 
number of comorbid conditions [24]. It is therefore 
possible that some of the reported symptoms and 
symptom severity in our study were due to medical 
conditions other than cancer. However, symptoms 
can arise from cancer treatment, the disease itself, 
other medical conditions, acute injuries, or combina-
tions of all or some of the causes [1,10,11], and it is 
not always possible to disentangle the causes of a 
given symptom. Adjustment for medical conditions 
other than cancer would probably lead to an under-
estimation of the true effect. 

 Most of the symptoms reported in our study were 
probably related to treatment regimes, although 
some might have been directly associated with the 
location or type of cancer. Our fi nding that most of 
the participants experienced high frequencies of 
fatigue, sleep interruption, joint or muscle pain, and 
weight gain or loss are in accordance with the fi nd-
ings of other studies, which have almost all recog-
nized this as a symptom cluster [10,25]. There has 
been some debate about whether symptom clusters 
have a common underlying biological mechanisms, 
e.g. an infl ammatory response produced by the 
disease or its treatment, or whether clustering might 
be explained as a symptom cascade, in which one 
symptom is the cause of the other (e.g. pain leads to 
fatigue which leads to depression), or by patient-
related factors, such as medical history or genetic 
disposition [11,25]. More research is needed on 
symptom clusters and their potential infl uence on 
long-term cancer survivorship. 

 The strengths of this study include the large 
sample, the long follow-up time, the extensive use 
of registry-based data from detailed clinical data-
bases and the national Danish Cancer Registry, and 
the detailed questionnaire which provided a com-
prehensive list of cancer-related symptoms, per-
ceived symptom severity, and socioeconomic data. 
Furthermore, we were able to control for a number 
of variables that have been found to be associated 
with QoL, such as age, time since diagnosis, gender, 
and education.   

 Conclusions 

 Cancer survivors, irrespective of the site of cancer, 
experienced a high burden of symptoms, and self-
reported symptom severity at baseline negatively 
affected QoL including physical, emotional, cogni-
tive and social functioning. This impairment in QoL 
continued through 12-month follow-up for partici-
pants with cancer in the breast, lung and those with 
lymphomas although not all results reached signifi -
cance. In the other cancer sites no clear differences 
were revealed. No clear pattern emerged with regard 
to stage of cancer. 

 Health-care professionals should be aware of 
the considerable symptom burden experienced by 
patients. Thorough monitoring and assessment of 
symptoms and careful scrutiny of cancer survivors ’  
perceptions of how symptoms affect their lives are 
critical for clinical identifi cation of patients who might 
benefi t from enhanced medical attention and may be 
an important supplement to generic QoL measures.         
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