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Abstract 

Population-based studies on quality of life (QOL) of long-term breast cancer survivors are quite recent and 

insufficient attention has been paid to the effect of time since diagnosis. We compared long-term QOL of 

population-based breast cancer survivors 5, 10 and 15 years after diagnosis with that of healthy controls. Breast 

cancer survivors were randomly selected from three population-based cancer registries (Bas-Rhin, Calvados and 

Doubs, France) along with healthy controls, stratified for age and place of residence, randomly selected from 

electoral rolls. Participants completed five self-administered questionnaires: the European Organization for 

Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30), Short Form-36 

(SF-36), Spielberger State-Trait Anxiety Inventory (STAI), Multidimensional Fatigue Inventory (MFI) and a life 

conditions questionnaire. A four-level categorical variable and analysis of variance were used to compare QOL 

scores of breast cancer survivors by period (5, 10 or 15 years) of diagnosis with those of controls, adjusted for 

sociodemographic data and comorbidities. Six hundred and fifty-two cases and 1,188 controls participated in the 

study. For many QOL scales, scores were significantly different between cancer survivors and controls. A 

clinically significant difference was evidenced for the fatigue scales, the SF36 physical functioning, role-

physical and role-emotional scales, with more favorable results for controls. Differences decreased with time and 

15-year cancer survivors were generally not different from controls. Scores were particularly influenced by age 

and mean household income. More efforts should be made, specifically during the first five to ten years after 

diagnosis, to help women with breast cancer to overcome their impairment in QOL. 

 

Keywords: breast cancer, long-term survivors, population-based study, quality of life, time since diagnosis 
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Introduction 

As for most industrialized countries, breast cancer is an important public health issue in France. It is currently 

the first cancer affecting women and its incidence has doubled during the last twenty-five years (from 22,000 

new cases in 1980 to 50,000 cases in 2005) [1]. Young women pay an increasing tribute to this disease: sixty 

percent of women developing breast cancer are less than 65 years old [2]. Improvements in cancer treatments, 

early diagnosis and screening have led to an increased number of long-term breast cancer survivors. Whereas 

measurement and analysis of quality of life (QOL) in breast cancer patients included in clinical trials has become 

customary, long-term population-based comparative evaluation of QOL is quite recent [3-9]. In population-based 

studies where long-term effects of cancer on QOL were analyzed, the effect of time since diagnosis was almost 

never accounted for. Moreover, few studies have been performed on a large scale with a sufficient number of 

participants – none of them in France. 

Therefore, we decided to perform a multicenter population-based study on patients randomly selected from the 

French regional cancer registries of Bas-Rhin, Calvados and Doubs to compare QOL of breast cancer survivors 

5, 10 and 15 years after diagnosis with QOL of healthy controls. 

 

Materials and methods 

Study design 

We conducted a cross-sectional descriptive survey of long-term breast cancer survivors (named “cases” 

hereafter). These cases were randomly selected from files of the three population-based cancer registries of Bas-

Rhin (North-Eastern France), Calvados (North-Western France) and Doubs (Eastern France). These registries 

cover a total population of 2.2 million inhabitants [2], representing 3.6% of the French population. In these three 

areas, the distribution of women by age group was comparable with the age distribution of women in France. 

Cases were eligible if they had only developed breast cancer, and were able to provide a signed informed 

consent. On the basis of the information provided by the referent physician and by the respondents in the 

questionnaires, cases who received cancer therapy during the last five years – hormonotherapy excepted – were 

not eligible to participate. 

In order to study the effect of time since diagnosis on QOL, cases were selected among patients diagnosed in 

1990, 1995 or 2000. 

Cancer survivors were compared with controls randomly selected from electoral rolls of the three areas covered 

by the registries, with stratification on age (± 10 years) and place of residence (urban,  2000 inhabitants vs. 
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rural area, < 2000 inhabitants) according to the INSEE (National Institute for Statistics and Economic Studies) 

definition at the time of the survey. Controls were checked against the registry database to ensure they had no 

prior history of cancer with the exception of non invasive skin cancer. Two controls were selected per case. 

 

Instruments 

Participants completed a questionnaire that included sociodemographic characteristics and a number of 

standardized validated instruments translated in French language designed to assess QOL, anxiety and fatigue. 

General QOL was assessed using two questionnaires: the European Organization for Research and Treatment of 

Cancer (EORTC) Quality of Life Questionnaire-Core 30 (QLQ-C30) (version 3) and the Medical Outcomes 

Study 36-item Short Form Health Survey (SF-36) [10-15]. The EORTC QLQ-C30 core questionnaire contains a 

global health scale, five functional scales (physical, role, emotional, cognitive and social), three symptom scales 

(fatigue, nausea/vomiting and pain), and six single items (dyspnea, insomnia, appetite loss, constipation, diarrhea 

and financial difficulties). For functional scales, scores computed range from 0 to 100, with higher values 

representing better function. For scales evaluating symptoms and financial impact, scores range from 0 to 100, 

with higher values representing a higher level of problems. The SF-36 contains eight multi-item scales: physical 

functioning, role-physical, role-emotional, bodily pain, social functioning, mental health, vitality and general 

health perceptions. Each scale is scored from 0 to 100, with higher scores representing a more favorable level of 

health. In addition, two summary scales – Physical Component Summary (PCS) and Mental Component 

Summary (MCS) – computed from the former eight scales may be studied. 

Anxiety was assessed using the French version of the Spielberger State-Trait Anxiety Inventory (STAI) [16]. It 

contains two 20-item forms that measure state anxiety (the level of present anxiety) and trait anxiety (the general 

level of anxiety experienced). The global score for each form is calculated as the sum of the twelve items, with 

higher scores indicating more severe anxiety. Only the “state anxiety” scale was analyzed for the present study. 

The French version of the Multidimensional Fatigue Inventory (MFI-20) [17-19] was used to evaluate the 

participants‟ fatigue. This 20-item questionnaire is designed to measure multiple aspects of fatigue. It covers five 

dimensions: general fatigue, physical fatigue, reduced activity, reduced motivation and mental fatigue. Each 

dimension includes four items and ranges from 4 to 20 with higher scores indicating a higher degree of fatigue. 

A linear transformation was used to standardize raw scores giving all QOL scores ranging from 0 to 100. 

In addition to the above mentioned questionnaires, we collected information about family, social, professional 

status and comorbidity using a questionnaire for living conditions used in previous surveys [20-22]. This 
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questionnaire included items on education level, marital status, children, leisure occupations, life insurance 

problems, employment, use of medical services and familial and social relationships. Prior to the survey, the five 

questionnaires were tested on 30 subjects (15 cases and 15 controls – 10 by registry area) not subsequently 

enrolled onto the population study. 

For cases, information on clinical variables (date of diagnosis, tumor extension, surgery, radiotherapy, 

chemotherapy, hormone therapy, recurrence) was retrieved from medical records. 

 

Procedure 

The project was submitted to and approved by the Ethics Committee of the University Hospital of Besançon 

(Doubs, France) as well as by the National French Data Protection Authority (CNIL). In 2005, selected subjects 

were mailed a packet including (1) a letter presenting the aim of the study signed by the physician from the 

medical department where patients had been treated for cancer, and, for controls, by the co-investigator in charge 

of the study in the registry area, (2) the survey instruments, (3) an informed consent form, and (4) a postage-paid 

return envelope. A reminder was mailed after one month when necessary. 

 

Statistical analysis 

Descriptive analysis was performed using the Chi-square test or the Fisher‟s exact test for categorical variables 

and the Kruskal-Wallis non parametric test for the QOL scores. 

In order to identify sociodemographic variables significantly linked to QOL scores, we performed a multivariate 

analysis of variance in controls only, separately for each QOL instrument, considering the controls as 

representative of the general population. 

Then, we performed an analysis of variance on both cases and controls in order to compare QOL scores between 

cases and controls, adjusting for sociodemographic variables found significantly linked to scores in the former 

step. Considering the study design, the stratification variables: registry area, place of residence (urban vs. rural) 

and age class (four categories) were systematically introduced as explanatory variables. A four-level categorical 

variable was used to classify controls and cases according to time (5, 10 and 15 years) since diagnosis. 

Following this analysis, adjusted mean scores were computed. Two-sided tests were used in reporting the results. 

To account for the number of tests performed, the significance level was set at 0.01 for all tests. 



 6 

Regarding clinical significance of QOL scores, we relied on the values generally in use, following the work by 

Osoba et al.: a difference of 5 to 10 units (on a scale ranging from 0 to 100) was considered as small, from 10 to 

20 it was considered as moderate, and a difference greater than 20 was considered as large [23]. 

Missing data for component items of QOL scores were treated according to published recommendations 

[11,15,16]. Statistical Analysis Software (version 9.1; SAS Institute Inc., Cary, NC) was used to analyze data 

[24]. 

 

Power considerations 

Considering general results of QOL studies concerning the variability of scores, the present study was designed 

to be able to detect a difference of at least 10 points on a scale ranging from 0 to 100 when the standard deviation 

of the difference was equal to 60 (in a matched setting with two controls per case). With a first-type error of 0.01 

and a power of ninety percent, this led to 536 cases being recruited. Consequently approximately 1,700 cases and 

4,000 controls had to be selected. A thirty percent participation-rate was expected. 

 

Results 

Participation-rate and participants’ characteristics 

We selected 1,706 eligible breast cancer survivors. Of these, 652 completed the questionnaires, 289 for the 5 

year period, 211 for the 10 year period and 152 for the 15 year period. The participation-rate was 33.7% in Bas-

Rhin, 44.2% in Doubs and 49.8% in Calvados. Among the 3,935 controls contacted, 1,188 completed the 

questionnaires. The participation rate was 23.4% in Bas-Rhin, 30% in Doubs and 33.8% in Calvados (Fig. 1). 

Main alleged reasons for non participation were: survey too long to complete, no time to answer or the subject 

was too old. Indeed, nonparticipants were older than participants (69.9 vs. 64.1 years; P < 0.0001 for cases; 67.5 

vs. 63.3 years; P < 0.0001 for controls). There were no differences between groups regarding place of residence. 

In the breast cancer survivors sample, nonparticipants had less chemotherapy (22.6% vs. 30.1%; P = 0.0024) and 

were diagnosed more frequently during the first period than participants (33.3% vs. 23.7%; P = 0.0008). There 

were no significant differences between groups with respect to tumor stage, surgery, radiotherapy or hormone 

therapy (this analysis was performed only on data from Doubs and Calvados). 

Baseline sociodemographic characteristics of cases and controls are indicated in Table 1. There were no 

statistically significant differences between the two groups except for age, place of residence and monthly 

income. For age, a slight difference appeared in the age categories above 65, with cases being more represented 
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between 65 and 74 than controls (30.6% vs. 24.9%) . There were also more controls living in urban areas than 

cases (78.4% vs. 73.0%). This distribution of the subjects was observed whatever the registry area or time since 

diagnosis, except for cases at 15 years who were more represented in the age category 65-74 than cases at 5 

years (40.8% vs. 25.2%). 

Clinical characteristics of cases are presented in Table 2. The mean time between the diagnosis and the 

completion of the questionnaires was 5.6 years for cases at 5 years (standard deviation, 0.96), 10.3 for cases at 

10 years (standard deviation, 0.60) and 15.6 for cases at 15 years (standard deviation, 0.95). As was expected, 

cancer survivors at 5 years were more frequently treated by chemotherapy than cancer survivors at 15 years 

(54.6% vs. 39.2%). The same was true for hormone therapy. On the other hand, there were no significant 

differences between the three groups for surgery and radiotherapy. Particularly, the proportion of mastectomy 

was only moderately decreased for the more recent cases compared with the oldest cases. 

 

Controls and QOL 

According to the results of the multivariate analysis of variance, there were no statistically significant differences 

according to registry area or place of residence. Conversely, age class, marital status, education level, 

employment status, household monthly income, comorbidities and hospitalization during the last twelve months 

significantly influenced most of the scales. As a result, all these variables were included in the subsequent 

analysis of variance. 

 

Comparison of QOL between cancer survivors and controls 

EORTC QLQ-C30 questionnaire 

Cancer survivors and controls showed significantly different adjusted mean scores for nearly all functional and 

symptom scales. Adjusted mean scores were only similar for emotional functioning, pain, constipation and 

diarrhea. We found a clinically significant difference, qualified as moderate, for the fatigue scale between cancer 

survivors at 5 years and controls (mean difference = 10.0). Interestingly, we observed an improvement with time 

in most scales except for cognitive functioning and insomnia scales (Table 3). Fifteen years after the diagnosis, 

cancer survivors were no longer different from controls. Mean household monthly income influenced most of the 

scores, irrespective of the time since diagnosis. For instance, for social functioning and role functioning, scores 

raised with increasing income. Nevertheless improvement of scores with time since diagnosis was still observed 

for all categories of income (Fig. 2A). 
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SF-36 questionnaire 

All of the QOL scale scores were significantly different between cancer survivors and controls, with the 

exception of mental health (P = 0.015). The most clinically significant results are shown in Table 4. Cancer 

survivors at 5 years showed a clinically significant difference with controls for physical functioning (mean 

difference = -10.3), role-physical scale (mean difference = -12.1) and role-emotional scale (mean difference =  

-12.7). These differences decreased with time and 15 years after the diagnosis, cases were not longer different 

from controls. Physical functioning scores were higher in younger subjects, as was expected, but scores still 

increased with time since diagnosis for each age category. The same was true for role-emotional scores (Fig. 

2B). 

 

MFI-20 and Spielberger questionnaires 

Cancer survivors had higher adjusted mean scores, indicating more fatigue, in all dimensions of the MFI-20 

scale compared with the controls. The highest score was observed for general fatigue (49.8). Although all the 

differences between cases and controls were statistically significant, clinically significant differences were only 

found at 5 years for the general fatigue scale (mean difference = 11.3) and the physical fatigue scale (mean 

difference = 12.0). The adjusted mean scores decreased across time, leading to clinically non significant 

differences 15 years after the diagnosis, except for the mental fatigue scale (mean difference = 5.9). Reduced 

activity scores increased with age, as was expected, but decreased with time in every age category. Furthermore, 

physical fatigue scores decreased with increasing income, but the effect of time since diagnosis was not 

noticeable for the lowest income category (Fig. 3). 

For the STAI scale, cancer survivors had higher adjusted mean scores (34.4 for cases at 5 years, 34.7 for cases at 

10 years, 33.2 for cases at 15 years), indicating more anxiety, compared with controls (28.5) (P < 0.0001). 

 

Discussion 

This study demonstrates that long-term QOL, in general, and more specifically components of QOL such as 

fatigue, physical functioning and role limitations due to physical problems or emotional problems, are impaired 

by the occurrence of breast cancer in women. However, the gap between breast cancer survivors and population-

based controls seems to narrow as the time since onset of the disease increases. Indeed, cancer survivors at five 

years reported significantly poorer QOL scores compared to controls. However, differences decreased with time: 
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cancer survivors at fifteen years showed higher QOL scores than patients with shorter time since diagnosis and 

were no longer different from controls. 

In comparison with other population-based QOL studies, controls of the present study showed similar scores. 

For instance, the crude SF-36 mean scores of controls, by age category, were comparable to reference values of 

the general French population [15]. As no reference values for the QLQ-C30 scores were available in the French 

general population, we compared these scores with results from a German population-based study [25]. The 

crude QLQ-C30 mean scores were similar to the reference values of the general German population except for 

cognitive functioning, fatigue, pain, dyspnea, insomnia and constipation: for these scales, the French women in 

our study had higher scores. Finally, the crude MFI-20 mean scores were similar to the reference values of the 

Danish general population, except for mental fatigue and reduced motivation for which the healthy controls 

showed higher scores [26]. Consequently, we considered that our sample of controls was suited for comparison 

with the cases. 

Results for cases were difficult to compare with information from other population-based studies. Indeed, most 

of detailed published results for QOL scores are adjusted on many variables, including age and several other 

factors such as education level or marital status. We could not find published adjusted results for the same co-

variables as ours. However, when compared with results of a United States cross-sectional study, crude SF-36 

scores were lower in our study, even though mean time since diagnosis was only 3 years in the mentioned study 

[5]. 

The findings of better physical functioning in the 15 year group in comparison with the 5 year group could in 

part be explained by a response shift. Survivors remaining disease-free for up to 15 years since initial diagnosis 

could have adopted a more pragmatic attitude regarding their everyday life experience, resulting in an 

improvement of perceived QOL. This result is in accordance with data of a study comparing QOL during disease 

progression with QOL for disease-free survivors up to 15 years after initial diagnosis
 
and with QOL of a 

normative population [27]. 

The study design did not allow to disentangle effects of time since diagnosis from period effects, as time since 

diagnosis was different between the three groups. Such effects would tend to reduce the estimated difference in 

QOL between five-, ten- and fifteen-year survivors. Indeed, progress in breast cancer therapy, with a greater 

proportion of recent cases undergoing breast-conservative therapy or treated with improved chemotherapy, 

results in reduced side-effects and more favorable outcomes. However, in our study, there were only slight 

differences in the proportion of lumpectomies between five- and fifteen-year survivors (66.7% vs 62.2%). 
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Complementary analyses are in progress to explore in greater details the impact of disease severity and of 

treatment characteristics on QOL five-, ten- and fifteen-years after diagnosis. 

Consequently, we may conclude that, in the absence of such effects, even greater differences would have been 

observed between five-year survivors and fifteen-year survivors. 

The environmental and socioeconomic setting being different between the three areas, regional differences in 

QOL from one registry area to another were expected. Results demonstrated that no such differences existed, at 

least for the three French geographical areas considered. Place of residence (urban vs. rural) did not influence 

QOL either. 

On the other hand, sociodemographic characteristics such as age, education level and household monthly income 

were associated with QOL, both for cases and controls. These findings support results of earlier research [28]. 

In addition to the use of validated standardized QOL questionnaires, the strength of the present study relies on 

the number of cases and controls included, on the population-based selection of cases and controls and on the 

three time-periods after diagnosis considered. A limitation of the study is its cross-sectional design, which did 

not allow to take into account individual changes in QOL over time. 

Participation-rate was similar to rates reported for other population-based studies with mailed questionnaires 

[29]. As usually observed, participation for cases was slightly higher than for controls. Participants were slightly 

younger than nonparticipants for cases as well for controls. In the breast cancer survivors sample, there were no 

major differences in treatment-related variables between nonparticipants and participants. Thus, selection bias 

was limited. The variation in response rates across the three registries may be explained by the fact that North-

Western inhabitants were more often approached to participate in mail surveys than Eastern inhabitants. 

 

In conclusion, on the basis of these results, more efforts should be made, specifically during the first five to ten 

years after diagnosis, to help women with breast cancer to overcome the impairment in QOL evidenced on many 

scales. 
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Fig. 1 Study design 

 

Fig. 2 Quality of life crude mean scores according to sociodemographic characteristics. Higher scores indicate a 

better health status. (a) EORTC QLQ-C30, European Organization for Research and Treatment of Cancer 

Quality of Life Questionnaire Core 30. Functional scales according to monthly income. (b) SF-36, Medical 

Outcomes Study 36-item Short Form. Scales according to age 

 

Fig. 3 Multidimensional Fatigue Inventory (MFI-20) crude mean scores according to sociodemographic 

characteristics. Higher scores indicate a higher degree of fatigue 
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Table 1 Sociodemographic characteristics at baseline 

 No. (%)  

Characteristics Cancer survivors 

(n = 652) 
 Controls 

(n = 1188) 
P value* 

Age at interview (years)    0.007 
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     54 127 (19.5)  268 (22.6)  

    55-64 219 (33.6)  377 (31.7)  

    65-74 200 (30.6)  296 (24.9)  

    ≥ 75 106 (16.3)  247 (20.8)  

Place of residence    0.008 

    Rural 176 (27.0)  256 (21.6)  

    Urban 476 (73.0)  932 (78.4)  

Education level    0.06 

    Low 331 (50.8)  570 (48.0)  

    Middle
 

222 (34.1)  392 (33.0)  

    High   87 (13.3)  212 (17.8)  

    Unknown 12 (1.8)  14 (1.2)  

Marital status    0.64 

    Single 42 (6.5)  69 (5.8)  

    Married/living with partner 441 (67.6)  779 (65.6)  

    Separated/divorced/widowed 165 (25.3)  332 (27.9)  

    Unknown   4 (0.6)    8 (0.7)  

Number of children    0.17 

    0   74 (11.3)  128 (10.8)  

    1 119 (18.2)  199 (16.7)  

    2 226 (34.7)  392 (33.0)  

     3 224 (34.4)  462 (38.9)  

    Unknown   9 (1.4)    7 (0.6)  

Employment status    0.30 

    Unemployed/housewife/retired
 

473 (72.5)  822 (69.2)  

    Employed 176 (27.0)  361 (30.4)  

    Unknown   3 (0.5)    5 (0.4)  

Monthly income (Euros)    0.01 

     750           ($1,011)   78 (12.0)  146 (12.3)  

    751-1,500    ($1,012-$2,022) 178 (27.3)  318 (26.8)  

    1,501-3,000 ($2,023-$4,043) 203 (31.1)  390 (32.8)  

    > 3,000        ($4,043) 118 (18.1)  250 (21.0)  

    Unknown   75 (11.5)  84 (7.1)  

Comorbidities    0.08 

    0   99 (15.2)  138 (11.6)  

    1 196 (30.1)  348 (29.3)  

    2 165 (25.3)  320 (26.9)  

     3 164 (25.1)  344 (29.0)  

    Unknown 28 (4.3)  38 (3.2)  
* 
Chi-square test 

 

 

Table 2 Clinical characteristics of breast cancer survivors
a
 

 No. (%)   

Characteristics Cancer survivors 

5 years 

(n = 282) 

 Cancer survivors 

10 years 

(n = 210) 

 Cancer survivors 

15 years 

(n = 143) 

 P value 

pT classification 

   T0-T1
b
 

   T2 

   T3-T4 

   TX 

 

162 (57.5) 

  63 (22.3) 

15 (5.3) 

42 (14.9) 

  

110 (52.4) 

  58 (27.6) 

5 (2.4) 

  37 (17.6) 

  

62 (43.3) 

28 (19.6) 

6 (4.2) 

47 (32.9) 

 0.0003
*
 

Surgery 

   No surgery 

   Lumpectomy 

   Mastectomy 

 

2 (0.7) 

188 (66.7) 

  92 (32.6) 

  

1 (0.5) 

134 (63.8) 

  74 (35.2) 

  

0 (0.0) 

89 (62.2) 

54 (37.8) 

 0.71
*
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Radiotherapy 

   Yes 

   No 

   Unknown 

 

235 (83.3) 

  45 (16.0) 

  2 (0.7) 

  

172 (81.9) 

  35 (16.7) 

  3 (1.4) 

  

120 (83.9) 

20 (14.0) 

  3 (2.1) 

 0.71
**

 

Chemotherapy 

   Yes 

   No 

   Unknown 

 

154 (54.6) 

127 (45.0) 

  1 (0.4) 

  

  81 (38.6) 

126 (60.0) 

  3 (1.4) 

  

56 (39.2) 

85 (59.4) 

2 (1.4) 

 0.0008
**

 

Hormone therapy 

   Yes 

   No 

   Unknown 

 

236 (83.7) 

  43 (15.2) 

  3 (1.1) 

  

129 (61.4) 

  79 (37.6) 

  2 (1.0) 

  

67 (46.9) 

71 (49.6) 

5 (3.5) 

 <0.0001
**

 

a 
Seventeen cases excluded due to missing information on treatment characteristics 

b 
Only 7 pT0 cases 

* 
Chi-square test 

** 
Fisher‟s exact test 

 
 

Table 3 EORTC QLQ-C30 scores by group
a 

  Crude  Adjusted
b
 

Quality-of-Life Measure Group Mean SD  Mean difference
c
 P value 

Functional scales (higher scores indicate better functioning) 

Physical functioning 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

84.6 

80.9 

82.4 

83.7 

19.0 

17.8 

18.0 

18.0 

  

-6.0 

-3.0 

-0.6 

<0.0001 

Role functioning 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

84.5 

76.4 

79.0 

81.9 

25.6 

27.2 

26.2 

28.1 

  

 -9.2 

 -4.2 

 -1.1 

<0.0001 

Social functioning 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

88.6 

80.8 

85.7 

89.3 

23.9 

27.3 

24.1 

18.1 

  

 -7.8 

 -2.8 

  0.7 

<0.0001 

Global health status 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

69.2 

65.1 

65.4 

67.6 

20.5 

19.4 

21.2 

20.2 

  

 -4.6 

 -2.9 

 -1.4 

0.0035 

Symptom scales (higher scores indicate a higher level of problems) 
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Fatigue 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

24.4 

33.6 

30.5 

25.8 

23.8 

26.0 

25.4 

23.6 

  

10.0 

  6.0 

  1.5 

<0.0001 

Dyspnea 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

15.7 

22.5 

23.1 

19.6 

24.2 

27.8 

29.3 

26.7 

  

  8.5 

  7.0 

  2.9 

<0.0001 

EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer Quality of Life 

Questionnaire Core 30 

SD = standard deviation 

a 
Scores range from 0 to 100 

b 
Adjusted for registry area, age, place of residence (urban/rural), marital status, education level, employment 

status, mean household monthly income, comorbidities and hospitalization during the last twelve months 

(Analysis of variance) 

c 
Computed as Adjusted mean(Cases) – Adjusted mean(Controls) 

 
 

Table 4 SF-36 scores by group – Higher scores indicate a better health status
a
 

  Crude  Adjusted
b
 

Quality-of-Life Measure Group Mean SD  Mean difference
c
 P value 

Physical functioning 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

74.3 

67.1 

69.6 

74.3 

26.5 

24.6 

23.8 

23.6 

  

-10.3 

  -4.6 

  -0.1 

<0.0001 

Role-physical 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

70.1 

60.4 

63.1 

70.9 

38.0 

38.7 

39.4 

38.6 

  

-12.1 

  -8.0 

  -0.6 

<0.0001 

Role-emotional 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

72.8 

62.3 

65.5 

66.7 

37.9 

40.7 

39.8 

40.6 

  

-12.7 

  -9.5 

  -8.1 

<0.0001 
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General health perceptions 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

64.9 

58.7 

60.6 

64.0 

20.3 

21.9 

21.7 

21.8 

  

  -7.7 

  -5.0 

  -0.6 

<0.0001 

Summary scales 

Physical Component 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

46.5 

43.8 

44.2 

46.8 

9.7 

9.3 

9.2 

9.3 

  

  -3.6 

  -2.5 

   0.1 

<0.0001 

Mental Component 
Controls 

Cases 5 years 

Cases 10 years 

Cases 15 years 

47.1 

43.9 

46.1 

45.9 

10.8 

11.6 

10.7 

11.4 

  

  -2.7 

  -1.8 

  -1.8 

0.004 

SF-36 = Medical Outcomes Study 36-item short form 

SD = standard deviation 

a 
Scores range from 0 to 100 

b 
Adjusted for registry area, age, place of residence (urban/rural), marital status, education level, employment 

status, mean household monthly income, comorbidities and hospitalization during the last twelve months 

(Analysis of variance) 

c 
Computed as Adjusted mean(Cases) – Adjusted mean(Controls) 

 
 


