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Abstract
Introduction: Health-related quality of life (HR-QoL) in cancer survivors is relevant for 
symptom relief and optimal care. The aim of this cross-sectional study of long-term 
cervical cancer survivors was two-fold: (a) To compare HR-QoL in long-term cervical 
cancer survivors with reference data; and (b) to identify modifiable factors signifi-
cantly associated with low levels of generic cancer HR-QoL in long-term cervical can-
cer survivors using high HR-QoL as reference.
Material and methods: Women treated for cervical cancer from 2000 through 2007 
who were cancer-free and alive in 2013 received a mailed questionnaire includ-
ing scales for anxiety, depression, and HR-QoL. To obtain a homogeneous sample 
only women with FIGO stages 1 and 2 were included. The questionnaire included 
the European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire.C-30 (EORTC QLQ C-30) for generic HR-QoL. Groups with high and 
low HR-QoL were defined by the median score on the general HR-QoL item. Between-
group differences were examined with descriptive statistics. Logistic regression anal-
yses examined independent variables associated with low generic HR-QoL.
Results: Complete C-30 scores were delivered by 472 long-term cervical cancer sur-
vivors. Median age at survey was 53 (interquartile range 14.9) years, and median time 
since diagnosis was 11 (interquartile range 3.9) years. The proportion of survivors with 
stage 1 disease was 83% and stage 2 was 17%. Mean generic HR-QoL scores showed 
minor differences between long-term cervical cancer survivors and reference data. In 
the multivariable analysis, only modifiable variables remained significantly associated 
with low generic HR-QoL namely self-rated health, probable depression, fatigue, and 
pain. In bivariate analyses other modifiable variables also showed significant associa-
tions with low generic HR-QoL like probable anxiety disorder, obesity, smoking, sleep 
disturbances, and bowel symptoms.
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1  |  INTRODUC TION

Health-related quality of life (HR-QoL) has been defined as “the 
extent to which one's usual or expected physical, emotional or so-
cial well-being is affected by a medical condition or its treatment.”1 
Studies of HR-QoL in cancer patients are important as a guide 
for symptom relief, optimal care, and rehabilitation of patients. 
Long-term survivors after curative treatment for cancer may have 
health problems affecting their HR-QoL long after their treatment 
has been completed.2 Improving HR-QoL is an important task for 
health care providers of cancer survivors, and identification of 
modifiable factors associated with poor HR-QoL is relevant for 
that task.

To examine HR-QoL in cancer patients, the European 
Organization for Research and Treatment of Cancer (EORTC) has 
developed a core instrument (the Quality of Life Questionnaire 
[QLQ]-C30) designed to cover generic HR-QoL issues relevant for 
a broad spectrum of cancer patients.3,4 In addition to the C-30, 
we also included scales for anxiety and depression in the present 
study.

Cervical cancer (CC) typically affects young adult women with a 
long-life expectancy, and in Norway their five-year relative survival 
is 82%.5 Therefore, the generic HR-QoL of long-term (≥5 years since 
diagnosis) CC survivors (LTCCSs) is of significant clinical relevance. 
In 2006 our research group published a review of HR-QoL studies 
of CC patients,6 but only five of 23 studies concerned LTCCSs. We 
have identified five subsequent studies of HR-QoL in LTCCSs of 
which one compared treatment modalities,7 one compared invasive 
vs noninvasive CC,8 two dealt with survivors vs controls,9,10 and one 
was designed according to length of the follow-up period.11 All these 
designs have their merits, but they do not aim specifically to identify 
modifiable factors that eventually could be treated and thereby im-
prove the generic HR-QoL of LTCCSs.

To identify such factors in LTCCSs we used a cross-sectional de-
sign comparing LTCCSs with low and high generic HR-QoL dichot-
omized based on the QLQ-C30 quality of life item scores. Since we 
also had access to QLQ-C30 reference data for Norwegian women, 
we explored the following two research questions: (a) Are there sig-
nificant between-group differences on the QLQ-C30 dimensions 
between LTCCSs and controls? (b) What are the significant modifi-
able independent variables significantly associated with low generic 
HR-QoL as dependent variable using high HR-QoL on the C-30 as 
references?

2  |  MATERIAL AND METHODS

2.1  |  Patient sampling

The study received ethical approval in March 2013, and the Cancer 
Registry of Norway then identified all women with CC diagnosed 
between January 1, 2000, and December 31, 2007, and treated at 
hospitals located in the Health Regions of South-Eastern Norway 
(2.8 million inhabitants) and of Northern Norway (0.5 million inhab-
itants). Women with a history of previous or new primary cancers 
were excluded by the Cancer Registry of Norway. The design of the 
present study is described elsewhere.12

LTCCSs who were alive by December 31, 2012, were included 
if they were aged ≤75 years and had no recorded history of second 
cancer. The gynecologists responsible for their management at the 
relevant hospitals were then contacted to confirm that their patients 
were considered tumor-free, not on any current cancer treatment, 
and that their health conditions made them fit for study participa-
tion. After their approval, 974 LTCCSs were eligible for the study 
(n = 822 region South-East and n = 152 region North).

Eligible LTCCSs were sent a questionnaire by mail in the begin-
ning of 2015, and 555 responded (57% response rate). We omitted 
55 respondents who had not completed the functional subscale 
items of the C-30, and 28 respondents with missing, stage 3 or 4 
FIGO staging.13 Our analyses thus concerned 472 LTCCSs with FIGO 
stages 1 and 2. Information about FIGO stages and treatment mo-
dalities were retrieved from the medical records.

2.2  |  Treatment for CC

Treatment for CC was principally based on the patient's FIGO stage13 
and included surgery, radiation and chemotherapy or combinations 
of these modalities. We defined four treatment groups: (a) Removal 
of a large conus for FIGO stage 1a malignancy (conization group). 

Conclusions: Clinicians should be aware that generic HR-QoL in long-term cervical 
cancer survivors eventually may be improved by identification and treatment of modi-
fiable factors through the whole follow-up period.

K E Y W O R D S
cervical cancer, EORTC QLQ C-30, health-related quality-of-life, long-term survivors, 
reference data

Key message

Health-related quality of life might eventually be improved 
by identification and treatment of mental distress, pain 
and, fatigue in long-term survivors of cervical cancer.
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(b) Radical hysterectomy with pelvic lymph node dissection with 
or without bilateral salpingo-oophorectomy for FIGO stages 1a-1b 
and 2a malignancies (major surgery group). (c) The chemo-radiation 
group concerned FIGO stages 1b-2b malignancies. (d) The surgery 
+ chemo-radiation group also concerned FIGO stages 1b to 2b and 
had either received neoadjuvant chemotherapy (5-fluorouracil, 
etoposide, and cisplatin), followed by standard major surgery, or 
combinations of surgery and external beam pelvic radiation along 
with chemotherapy. The correlation between treatment modalities 
and the dichotomized FIGO stages (1A1, 1A2, 1B1, 1B2 vs 2A and 
2 B) was 0.63.

2.3  |  Generic HR-QoL

The QLQ C-30 questionnaire version 3 consists of 30 items cov-
ering six function subscales, three symptom scales, and six single 
symptom items.3,4 All scores are transformed to 0–100 scales, 
where higher function scores indicate better function, and lower 
symptom scores indicate less symptom load. Internal consistency 
measured by the Cronbach coefficient alpha was 0.61 for cognitive 
function and between 0.83 and 0.94 for the five other function 
subscales.

QLQ C-30 item no. 30 “How would you rate your overall quality 
of life during the past week?” was used to dichotomize generic HR-
QoL in our sample. The response is scored on 7-point Likert scale 
from 1 (“Very poor”) to 7 (“Excellent”). When converted to 0–100, 
these scorings are: 0, 16.7, 33.4, 50.0, 67.7, 83.3, and 100. Based on 
the sample's median score of 83, the sample was dichotomized into 
the low (0 to 68) and the high (83 to 100) generic HR-QoL groups 
with 222 and 250 LTCCSs, respectively.

2.4  |  Reference data

As reference data for the QLQ C-30 we used data previously published 
by our research group. An age-representative sample of 3500 women 
aged 19 to 79 was identified from the general adult Norwegian popu-
lation with planned oversampling of the oldest age groups. Due to re-
quirements for anonymity, no reminder was sent to nonresponders. 
Among those invited, 1370 women delivered a completed C-30 form 
(36% response rate). Their mean age was 53 years with standard devia-
tion of 15.6 years, and the age range was 19–79 years.14

2.5  |  Scales

The Hospital Anxiety and Depression Scale (HADS) comprised seven 
items each on the anxiety and depression subscales rated for the last 
week. The item scores ranged from 0 (“Not present”) to 3 (“Highly 
present”), providing a 0 to 21 severity score. Only the anxiety sub-
scale (HADS-A) was adopted, and alpha was 0.66 in our sample. A 
probable anxiety disorder had a HADS-A sum score ≥8.15

The Patient Health Questionnaire-9 (PHQ-9) contained nine 
items covering depression for the last 2 weeks, and each item 
was scored from 0 (“Not at all”) to 3 (“Nearly every day”), provid-
ing a sum-score of 0 to 27. A probable major depressive episode 
was defined by a PHQ-9 sum score ≥ 10. Alpha was 0.87 in our 
sample.16

2.6  |  Other variables

Self-reported variables were operationalized as follows: Paired rela-
tionship was dichotomized as married or living together (paired) vs 
nonpaired being never married, divorced, or widowed (nonpaired). 
Level of education was dichotomized into short (≤12 years) and long 
(>12 years). Income status was classified as paid work, disability pen-
sion, retirement pension, and other statuses. Somatic comorbidity 
concerned heart diseases, stroke, hypertension, kidney diseases, 
asthma and chronic obstructive lung disease, diabetes, gastric ulcers, 
thyroid diseases, rheumatic arthritis, osteoporosis, fibromyalgia, ar-
throsis, and other skeletal or muscular diseases of long duration. The 
total number of comorbid somatic diseases reported was classified 
as zero, one, or ≥ two. Self-rated health was dichotomized according 
to response alternatives into “Excellent to Good” (“Excellent”/ “Very 
good”/“Good”) and “Fair to Poor” (“Fair”/“Poor”). Daily smoking con-
cerned any number of cigarettes. Body mass index was calculated as 
kg/meter,2 and obesity was defined as body mass index ≥30. In ad-
dition, menopausal status, and current use of hormone replacement 
therapy were registered.

2.7  |  Statistical analyses

Sample and group characteristics were given by descriptive sta-
tistics. Between-group comparisons of continuous data were 
made by t-tests, and effect sizes were calculated as Cohen's coef-
ficient d. An effect size of Cohen's d 0.50–0.79 was considered 
of moderate clinical significance.17 Between-group comparisons 
of categorical variables were calculated with Pearson's chi-square 
tests. The internal consistencies of scales were examined with 
Cronbach's coefficient alpha. Bivariate and multivariable logistic 
regression analyses examined the relation between independ-
ent variables and low generic HR-QoL as dependent variable 
(high HR-QoL as reference). All symptom scales and items of the 
C-30 were tested against the generic HR-QoL dichotomy, and 
the Pearson's correlation coefficients varied from 0.21 to 0.64, 
so they were all included in the bivariate analyses. Due to 222 
LTCCSs in the low HR-QoL group, we only applied 15 independent 
variables in the multivariable analysis selected by their clinical rel-
evance. The strength of association was expressed as odds ratios 
(ORs) with 95% confidence intervals (95%CI). The p-value was set 
as <0.05, and all tests were two-sided. The statistical software 
applied was SPSS version 25 for PC (IBM Corporation, Armonk, 
New York, USA).
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2.8  |  Ethics statement

The Regional Committees for Medicine and Health Research 
Ethics of South-Eastern Norway approved the study on March 
6, 2013, with reference number 2012/2018. All patients in-
cluded gave written informed consent when returning their 
questionnaires.

3  |  RESULTS

3.1  |  Characteristics of the LTCCSs sample

The median age at diagnosis was 42 years (interquartile range [IQR] 
15.2), median age at survey 53 years (IQR 14.9), and median time 
from diagnosis to survey 11 years (IQR 3.9). Concerning treatment 

TA B L E  1  Characteristics of long-term cervical cancer survivors with high and low generic health-related quality of life (HR-QoL)

Variables High HR-QoL (N = 250) Low HR-QoL (N = 222) p-value Total sample (N = 472)

Age at diagnosis (years), median (IQR) 41 (15.4) 43 (14.5) 0.007 42 (15.2)

Age at survey (years), median (IQR) 50 (15.0) 54 (14.9) 0.080 53 (14.9)

Time from diagnosis to survey, median (IQR) 11 (4.0) 11 (3.7) 0.034 11 (3.9)

Treatment modalities, n (%) <0.001

Conization 60 (24) 27 (12) 87 (18)

Major surgery 130 (52) 106 (48) 236 (50)

Chemo-radiation 27 (11) 51 (23) 78 (17)

Major surgery + chemo−/radiation 33 (13) 38 (17) 71 (15)

FIGO disease stages, n (%) <0.001

Stage 1A1, 1A2, 1B1, 1B2 223 (87) 169 (76) 392 (83)

Stage 2A, 2B 27 (11) 53 (24) 80 (17)

Menopausal status, n (%) 0.026

Premenopausal 47 (19) 25 (11) 72 (15)

Postmenopausal 201 (82) 193 (89) 394 (85)

Current use of HRT, n (%) 46 (18) 58 (26) 0.043 104 (22)

Level of education, n (%) 0.017

≤12 years 122 (49) 132 (60) 254 (54)

>12 years 127 (51) 88 (40) 215 (46)

Partner status, n (%) 0.146

Married, living together 181 (73) 147 (67) 328 (70)

Never married, widow, divorced 68 (27) 74 (33) 142 (30)

Income status at survey, n (%) <0.001

Paid work 200 (78) 124 (51) 324 (65)

Disability pension 11 (4) 59 (25) 70 (14)

Retirement pension 30 (12) 39 (16) 69 (14)

Other statuses 15 (6) 20 (8) 35 (7)

Somatic comorbidity, n (%) <0.001

None 185 (74) 114 (51) 299 (63)

One 53 (21) 76 (34) 129 (28)

Two or more 12 (5) 32 (15) 44 (9)

Current self-rated health, n (%) <0.001

Excellent to good 243 (98) 116 (52) 359 (76)

Moderate to poor 6 (2) 106 (48) 112 (24)

Obesity, n (%) 28 (11) 45 (21) 0.006 73 (16)

Daily smoking, n (%) 43 (17) 50 (23) 0.13 93 (20)

HADS-anxiety sum-score ≥8, n (%) 57 (23) 122 (55) <0.001 179 (38)

PHQ-9 depression sum-score ≥ 10, n (%) 6 (2) 85 (38) <0.001 91 (19)

Abbreviations: HADS, Hospital Anxiety and Depression Scale; HRT, hormone replacement therapy; IQR, interquartile range; PHQ-9, Patient Health 
Questionnaire-9.
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18% had undergone conization, 50% major surgery only, 17% chemo-
radiation, and 15% major surgery + chemo−/radiation (Table 1).

Postmenopausal status was reported by 85% of LTCCSs, and 
22% currently used hormone replacement therapy. Living with a 
partner was stated by 70%, and 65% was in paid work. Somatic co-
morbidity was found in 37%, and 76% indicated good to excellent 
self-rated health. Probable anxiety disorder was present in 38%, and 
probable depression in 19%.

The proportions of high and low HR-QoL did not differ signifi-
cantly between the two health regions (data not shown).

3.2  |  Comparisons with the reference group

We also compared The LTCCSs mean scores on the QLQ C-30 di-
mensions and symptoms with the mean scores of the reference 
group, but none of the between-group differences reached moder-
ate clinical significance (d ≥ 0.50), and the means on the global quality 
of life was quite similar in these groups.

3.3  |  Comparisons of the high and low generic  
HR-QoL groups

All generic HR-QoL functions and symptoms were significantly 
worse in the low HR-QoL group as expected from our dichotomized 
definition of these groups (Table 2). The group with low HR-QoL had 

significantly higher median age at diagnosis and shorter follow-up 
time than the high HR-QoL group. Stage 2 CC was significantly more 
common in the low HR-QoL group which thereby also had signifi-
cantly higher frequencies of more intensive treatments. Significantly 
more LTCCSs used hormone replacement therapy in the low HR-
QoL group. A significantly lower proportion in that group had long 
education and held paid work, and a higher proportion had somatic 
comorbidity, moderate to poor self-rated health, and obesity com-
pared to the high HR-QoL group. The low HR-QoL group also had 
significantly more cases of probable anxiety disorder and probable 
major depression (Table 1).

3.4  |  Logistic regression analyses findings

The bivariate analyses (Table  3) confirmed the significant cancer-
related, sociodemographic, mental, lifestyle, and HR-QoL-related 
between-group differences shown in Tables 1 and 2. In the multivar-
iable analysis poor to moderate self-rated health, probable depres-
sion and increased levels of fatigue and pain remained significantly 
associated with low generic HR-QoL (Table 3).

4  |  DISCUSSION

The generic HR-QoL mean score on the QLQ C-30 showed no 
clinically significant differences between LTCCSs and controls. In 

TA B L E  2  Generic HR-QoL in the high and low HR-QoL groups and in a normative sample (NORMs)

Variables

Generic (C-30) HR-QoL Normative (C-30) HR-QoL

High Low Total

NORMs 
(N = 1,370) p-value Effect size

HR-QoL HR-QoL HR-QoL

(N = 250) (N = 222) (N = 472)

Function scales, mean (SD)

Physical function 94.5 (9.2) 73.3 (21.3) 84.5 (19.3) 86.6 (19.4) 0.042 0.11

Role Function 95.6 (12.8) 64.0 (31.9) 80.8 (28.5) 81.1 (21.1) 0.868 0.01

Emotional function 90.7 (14.2) 66.6 (23.8) 79.4 (22.8) 85.4 (17.7) <0.001 0.31

Cognitive function 90.5 (14.4) 67.3 (27.2) 78.6 (24.3) 82.1 (26.1) 0.011 0.14

Social function 92.3 (14.7) 59.7 (28.1) 76.9 (27.4) 85.2 (23.2) <0.001 0.34

Global quality of life 88.9 (9.8) 49.7 (17.7) 70.4 (24.1) 72.4 (23.6) 0.115 0.08

Symptom scales and items, mean (SD)

Fatigue 15.8 (16.2) 50.8 (24.7) 32.3 (27.0) 29.6 (24.4) 0.044 0.11

Nausea and vomiting 1.5 (6.4) 10.3 (18.9) 5.6 (14,.4) 3.8 (10.9) 0.005 0.15

Pain 10.2 (16.0) 44.1 (33.9) 26.1 (31.0) 21.7 (27.0) 0.003 0.16

Shortness of breath 6.3 (14.7) 26.6 (31.4) 15.8 (26.1) 15.7 (24.8) 0.940 0.00

Sleep disturbance 21.5 (25.1) 49.2 (31.7) 34.4 (31.5) 23.7 (29.6) <0.001 0.36

Lack of appetite 3.7 (12.1) 19.8 (27.5) 11.3 (22.3) 6.4 (17.4) <0.001 0.26

Constipation 9.4 (26.2) 21.0 (29.0) 14.8 (28.1) 13.7 (23.3) 0.413 0.04

Diarrhea 11.6 (24.2) 31.2 (33.5) 20.8 (30.5) 10.8 (20.2) <0.001 0.43

Financial problems 4.6 (13.6) 22.5 (30.2) 13.0 (24.6) 7.3 (21.1) <0.001 0.26
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our analyses of LTCCSs with low and high generic HR-QoL, we 
included both unmodifiable variables (such as age, and treatments) 
and modifiable ones (such as depression and pain). We observed 
that low generic HR-QoL was significantly associated with both 
modifiable and nonmodifiable variables in bivariate regression 
analyses. However, in the multivariable analysis only modifiable 
ones remained significantly associated with low generic HR-QoL, 
namely poor to moderate self-rated health, probable major de-
pression, and increased levels of fatigue and pain. Probable anxi-
ety disorder should be added here since that variable was omitted 
from the multivariable analysis due to high correlation with prob-
able major depression. However, in bivariate analyses other modi-
fiable variables such as obesity, smoking, sleep disturbances, and 
bowel symptoms also showed significant associations with low 
generic HR-QoL. To sum up, low generic HR-QoL in LTCCSs is 
significantly associated with many factors and not only related to 
CC-factors.

The factors significantly associated with low generic HR-QoL 
could have their onset at variable time points related to the can-
cer trajectories of the LTCCSs. Education most likely was finished 
before diagnosis, while staging was done at diagnosis and was 
followed by treatments. As to somatic comorbidities, obesity, or 
probable major depression for example, we cannot identify their 
onset due to our single survey cross-sectional design. In a repeated 
measurement longitudinal design, we could have identified pre-
dictors significantly associated with low generic HR-QoL. In our 
design, we can only call associated factors potential predictors 
of HR-QoL, but in general such predictors are lacking concerning 
LTCCSs.

We therefore checked if the factors identified by us have been 
identified in survivors of other types of cancer. A systematic review 
of HR-QoL identified mostly the same factors in survivors of breast 
cancer18 and colorectal cancer19 as found in our LTCCSs sample. We 
therefore suggest that the identified modifiable and nonmodifiable 
factors significantly associated with low generic HR-QoL in LTCCSs 
probably are potential predictors.

Since we had easy access to reference data on the QLQ C-30 
instrument, we observed the findings in LTCCSs only showed small 
effect sizes of the mean score differences between the groups. 
The reference data were collected in 2004 and the LTCCSs data 
in 2015, but the reference data collected in 1996 and 2004 hardly 
differed.14 Therefore, we do not consider the differences in sam-
pling time to be of much relevance. However, the 36% response 
rate of the normative study, could be of relevance, though most 
nonresponders belonged to the age groups <50 years. Mostly 
nonsignificant differences between LTCCSs and normative con-
trols were also reported in two other studies.9,10 We consider this 
a positive outcome worth communicating to CC patients at diag-
nosis and treatment planning instigation hope although on a group 
level.

As to clinical implications we identified several modifiable fac-
tors related to low generic HR-QoL in LTCCSs. Major depression, 
anxiety disorder, pain, obesity, and smoking are obvious targets 

for clinical and lifestyle interventions by LTCCSs health care pro-
viders. Low self-rated health and elevated levels of fatigue could 
have multiple explanations, requiring more detailed inquiries of 
LTCCSs by their medical caretakers at regular intervals. We, there-
fore, suggest that examinations for these potential predictors of 
low generic HR-QoL are considered from the start of follow-up 
examinations of LTCCSs.

An advantage of our study is the considerable sample size 
giving enough statistical power to the analyses. We also included 
multiple cancer-related, demographic, health and lifestyle, and 
mental factors including both modifiable and nonmodifiable ones, 
relevant for a broad approach to HR-QoL in LTCCSs. Another 
strength is our use of well-established self-rating instruments 
with documented psychometric properties. Our response rate of 
57% at a median of 11 years after diagnosis we consider as ac-
ceptable. However, our lack of data for an attrition analysis trying 
to characterize the nonrespondents further, is a weakness. This 
raises the issue of the representativity of our sample, which also 
could be raised concerning the normative data set we used for 
comparison.14 Since we only have cross-sectional data, we pres-
ent significant associations between variables, rather than causal 
findings. We have only made one cross-sectional survey giving 
long-term data, and a stronger design for identification of changes 
over time, had been post-treatment surveys at regular time inter-
vals. We also had data on the CC-specific European Organization 
for Research and Treatment of Cancer CX24,20 but since we did 
not have normative data on this scale or any natural division be-
tween high and low HR-QoL, we omitted these data from our 
presentation.

5  |  CONCLUSION

In a considerable sample of LTCCSs we have shown that these 
survivors have generic HR-QoL comparable to Norwegian refer-
ence data. Low generic HR-QoL in LTCCSs was positively associ-
ated with modifiable clinical factors. Evaluation and treatment of 
these factors by LTCCSs health care providers, could improve their 
generic HR-QoL and should be examined for during the whole fol-
low-up period.
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