
Abstract. Aim: To evaluate prospectively disease- and
treatment-related symptoms, anxiety and quality of life (QoL),
in patients with different types of cancer undergoing external-
beam radiotherapy (RT) and examine the relationship among
them, at baseline and at the end of the treatment. Patients and
Methods: This study included 90 patients with cancer. Patients'
QoL was evaluated using the Linear Analog Scale Assessment
(LASAs) questionnaire, anxiety was measured with the
Spielberger state and trait inventory (STAI), while symptoms
were assessed using the MD Anderson Symptom Inventory
(MDASI). The assessments were carried-out at baseline and at
the end of RT. Results: At baseline, the QoL scores were
reduced (7.5±6.5) and MDASI elevated (2.35±1.7). Patients’
QoL was correlated with symptoms (r=–0.684, p=0.0005). A
correlation was found between STAI-trait with MDASI scores
(r=0.214, p=0.046). At the second assessment, there were
significant correlations between MDASI and QoL (r=−0.68,
p=0.0005). The STAI-trait had a moderate correlation with
MDASI score (r=0.43, p=0.0005) and with QoL (r=−0.253,
p=0.0017). Conclusion: The present study showed a significant
impact of symptoms and high levels of anxiety following RT,
which correlated with a compromised QoL. The worsening in
patients’ perception of their QoL did not seem to lead to a
significant reduction in daily activities or treatment tolerance. 

Radiation therapy (RT) is an integral part of cancer
management: 30 to 50% of all patients with cancer receive
irradiation, either alone or in combination with surgery and
chemotherapy (1-4). The aims of cancer treatment are to cure
and when there is little or no chance to do so, to prolong and

maintain the quality of life (QoL) to a feasible extent (5). All
treatment modalities may result in long-term and often in
permanent morbidity due to side-effects (4).

The concern regarding symptoms from oncological
treatment and the possible adverse effects on patients’
behavioural reactions have increased following improvement
in the efficacy of oncological treatment (2). The variety of
reported symptoms, such as nausea, vomiting, fatigue, skin
changes and diarrhoea, may be due to cancer itself or due to
the therapy received (5, 6).

Mood disorder may obviously be part of the reaction to the
news of a cancer diagnosis, but in many patients it will persist,
causing an added burden during treatment and leading to
difficulties in providing general management and symptom
control (7). The experience of living with cancer from the time
of diagnosis and treatment decisions, through treatment itself
and survival is fraught with psychological distress (6). 

Investigating the impact of cancer treatments on QoL is a
two-tailed enterprise in which treatment toxicity is balanced
not only against survival duration but also against post-
treatment function and well-being (8,9). Treatment strategies
are therefore directed not only at increasing the chances of
cure, but also at diminishing the impact of treatment on QoL
(3). Health-related QoL is a multi dimensional construct that
reflects the impact of illness and treatment on the physical,
psychological, social and functional dimensions of well-being
relatively to one’s current and future expectations (6, 10, 11).

The present study prospectively evaluated symptoms,
anxiety, and QoL in patients with different types of cancer
scheduled to undergo external beam RT on an outpatient basis
and aimed to examine the relationship among them at two
time periods: baseline and at the end of the treatment. 

Patients and Methods

The study included 100 consecutive Greek patients with cancer who
were referred to the Radiotherapy Department for RT. Patients were
eligible to enter the study if they fulfilled the following criteria:
presence of histologically-confirmed malignancy, age >18 years,
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ability to communicate effectively with the study personnel, and
knowledge of disease diagnosis. All the patients were treated with
curative intent and the daily dose of RT was less then 3 Gy. 

Exclusion criteria were the following: a history of drug abuse, a
diagnosis of psychotic disease, or significant cognitive impairment.
Out of 100 patients, 10 (10%) refused to complete treatment or the
assessment tools, thus they were excluded from the study. Therefore,
90 patients were finally recruited for the study. Ethical approval was
obtained from the Regional Ethical Committee of Aretaieion Hospital
(Approval Number: M56, 10-7-2007). Recruitment occurred between
January 2007 and August 2007. All patients were informed of the
nature of the study and signed an informed consent form. 

Procedure and measurements. Eligible patients were asked to
participate in the study on the day of the first outpatient appointment
for treatment. All patients were interviewed by a member of the team
in order to elicit their background medical history, including
demographic data. Evaluation was completed with a brief interview.
Those who agreed to participate were asked to complete three
measures (Linear Analog Self-Assessment (LASA), M.D. Anderson
Symptom Inventory (MDASI) and Spielberger State and Trait
Inventory (STAI)) questionnaires at baseline and when the therapy
was completed. A clinician-rated instrument focusing on performance
status measured patients’ overall physical functioning, as defined by
the Eastern Cooperative Oncology Group (ECOG) (0=optimum
performance status, 4=worst performance status) (12). Patients with
an ECOG score of 0 or 1 were categorized as having 'good'
performance status, and those with a score of 2 or 3 were categorized
as having ‘moderate to poor’ performance status. All side-effects
(leukopenia, blood toxicity, anorexia, nausea, skin desquamation,
erythema, diarrhoea, polyuria) were coded from the Common Toxicity
Criteria (CTC; grades range from 1=mild to 5=death) (12). 

Measures. Participants were asked to complete the following self-
reported scales at two time points: at the beginning of RT and the day
after the completion of RT.

The MDASI is a brief measure of the severity and impact of
cancer-related symptoms (13). It consists of 15 core symptom items.
Each symptom is rated on an 11-point scale (0-10), in order to
indicate the presence and severity of the symptom (0=‘not present’
and 10= ‘as bad as you can imagine’ in the previous 24 h). It also
includes six interference symptoms regarding the function of a
patient‘s life in the previous 24 h. The interference items are also
measured on scales from 0 to 10, (0=‘did not interfere’ and 10=
'interfered completely’) (13). The questionnaire has been validated in
a sample of Greek patients with cancer, showing satisfactory
psychometric properties (11).

The STAI (14) was used to identify the probable causes of anxiety.
It comprises of two self-report scales for the measurement of two
distinct anxiety concepts: state and trait anxiety. State (current or
situational) anxiety is considered a transitory emotional state, while
trait anxiety (general) is related to relatively stable individual
characteristics in proneness to anxiety. Each scale contains 20
statements regarding how respondents feel at a particular moment in
time (state-anxiety) and about how they generally feel (trait-anxiety)
(14). A cut-off of 40/41 was employed, because each scale of the
questionnaire has 20 statements (15). The Greek version of STAI was
used in the current study (16, 17). 

The LASA is a self-report questionnaire consisting of three visual
analogue scales to assess the continuum of selected energy, daily

function and QoL, graded from 0 ('as bad as it can be') to 10 ('as good
as it can be') (18, 19).

Statistical analysis. Basic descriptive statistics were computed for
sociodemographic variables, means, standard deviations, and ranges
for all scale variables measured in the study (STAI, MDASI, LASA).

Spearman’s rank correlation coefficient and t-tests or analysis of
variance were calculated, in order to examine the univariate
associations between anxiety, symptom distress, energy, daily
functions, and QoL at baseline, as well as at the end of RT. The
association of the quantitative variables with RT was calculated with
t-test or analysis of variance. 

All statistical analysis was performed using IBM SPSS version
15.0 for Windows, Chicago, USA.

Results

Descriptive analysis. Out of 90 patients, 41 (45.5%) were male
and 49 (54.5%) were female. The average age was 61.17 years
(range=19-89 years). Information on patients’ sociodemogra -
phic and clinical characteristics is shown in Table I.
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Table I. Information on patients’ sociodemographic and clinical
characteristics.

Variable Value

Age, mean±standard deviation (min-max): 61.17±13.77 (18-87) 

N Percentage

Male 41 45.6
Female 49 54.4
Education

Primary 27 30
High school-university 63 70

Family status
Married 73 81.1
Single/divorced 17 18.9

Cancer diagnosis
Breast 29 32.2
Urogenital 27 30
Lung 16 17.8
Gastrointestinal 18 20

Metastasis
No 80 88.9
Yes 10 11.1

Relapse
No 74 82.2
Yes 16 17.8

Chemotherapy
Yes 45 50
No 45 50

Homotherapy
Yes 52 57.8
No 38 42.2

Surgery
Yes 28 31.1
No 62 68.9



A total of 84% of the patients at the two assessed times
(baseline and at the end of radiotherapy treatment) had
ECOG scores of 0-1, while 15% of the patient had an ECOG
score of 2-3.

After the completion of the RT many side-effects were
reported, such as skin desquamation and moderate erythema in
76.7% of the patients. Moreover, anorexia was apparent in 20%
of the patients, nausea in 20% and 37.8% of the patients had
diarrhoea. Furthermore, 12.2% of the patients exhibited polyuria,
dysuria and nocturia. Leucopenia and blood toxicity was
observed in 12.2%, but no packed cell transfusion was required.
All adverse effect grades were between 1 and 2 (mild to
moderate). Means for the MDASI symptom scores at baseline
and after RT were 1.67 (±1.6) and 2.35 (±1.7), respectively. 

Mean energy, daily function and QoL scores were 6.8
(±1.8), 6.8 (±2.2), and 7.5 (±6.5) respectively, and at the
second measurement were 5.6 (±1.6), 5.7 (±1.9), and 6.7
(±1.8) respectively. STAI questionnaire for state had a mean
score of 51.4 (±6.5) and for trait of 45.1 (±6.5) at baseline,
while at the second measurement, the mean scores were 53.09
(±6.6) and 47.0(±5.6), respectively.

Univariate analysis. Table II shows the relationships between
the assessed measurements at baseline. Our findings revealed
a high statistically significant negative association between
distressing symptoms, energy (r=−0.61, p=0.0005), QoL
(r=−0.56, p=0.0005), and daily function (r=−0.60, p=0.0005). 

QoL had a statistically significant negative correlation with
performance status (r=−0.55, p=0.01). 

For the second measurement (Table II), the distressing
symptoms of the MDASI were strongly correlated with
anxiety and QoL components. More specifically, a high
statistically significant negative association was found between
distressing symptoms and energy (r=−0.69, p=0.0005), as well
as with QoL (r=−0.68, p=0.0005), and daily function
(r=−0.62, p=0.0005). As far as the Spielberger trait is
concerned, a moderate correlation was found with distressing
symptoms (r=0.43, p=0.0005) and a low but statistically
significant negative correlation with energy (r=−0.29,
p=0.005), QoL (r=−0.25, p=0.002), and daily function
(r=−0.28, p=0.007). 

After the end of RT, the most common side-effects were
dermatic, upper and lower gastrointestinal–such nausea,
vomiting and diarrhoea– and urogenital, such as dysuria and
polyuria (data not shown).

Discussion

Radiotherapy is a long-lasting treatment given for patients who
have frequently not recovered from the optimal psychological
and physical conditions from other treatments (3, 8).
Additionally, a cluster of symptoms can be an additional
source of emotional and physical distress, leading to changes
in a patient’s QoL (5, 7, 20). 

In the current study, we prospectively evaluated perfor -
mance status, disease- and treatment-related symptoms,
anxiety and QoL in patients with different types of cancer
undergoing external-beam RT.
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Table II. Relationships between Linear Analog Scale Assessment (LASA) measures and MD Anderson Symptom Inventory (MDASI) components,
and Spielberger State and Trait scores.

MDASI Spielberger

LASA Symptoms Interference State Trait

Baseline (pre-treatment period)

Εnergy r −0.612 −0.490 −0.056 −0.160
p-Value <0.0005 <0.0005 NS NS

Daily function r −0.608 −0.545 −0.084 −0.160
p-Value <0.0005 <0.0005 NS NS

QoL r −0.560 −0.490 −0.021 −0.130
p-Value <0.0005 <0.0005 NS NS

End of RT 

Εnergy r −0.690 −0.602 0.022 −0.298
p-Value <0.0005 <0.0005 NS 0.005

Daily function r −0.629 −0.632 0.005 −0.284
p-Value <0.0005 <0.0005 NS 0.007

QoL r −0.684 −0.667 0.015 −0.253
p-Value <0.0005 <0.0005 NS 0.017

NS: Not significant . QoL: Quality of Life . 



QoL, energy and daily function were lower at the end of the
treatment than at the baseline. Furthermore, QoL in particular
appeared to be the most negatively affected at the end of the
treatment, in comparison to energy and daily function. It
seemed that although RT could provide a long life expectancy,
it might also worsen the patient’s quality of life and well-
being. The results appeared to coincide with previous findings,
which also identified lower QoL, physical well-being and
functional status after RT (4, 8, 10, 21-24). On the other hand,
some studies reported that patients who received external
beam RT had no significant changes in daily activities during
the treatment course (8, 21). 

The results showed that there were statistically significant
correlations between distressing symptoms and QoL, energy
and daily functions as high or scores of symptoms showed a
decrease in QoL and low functional ability at baseline,
consistent with previous findings (25-27). Furthermore, there
was an association between anxiety and distressing symptoms
at baseline. The sources of anxiety are multiple and differ
between individuals. Fears related to the disease and its
outcome are common and might result in expressing anxiety
(24). This gives weight to the argument for the screening and
detection of psychopathological comorbidity in patients with
cancer (25, 26).

The present study showed a significant impact of symptoms
after RT on patients’ QoL and a significant association between
patients’ anxiety and their QoL. The severity of symptoms
following RT correlated with a compromised QoL and levels of
anxiety. Symptom complications such as fatigue, sleeplessness,
pain, and diarrhoea following RT were significantly associated
with a poor QoL and high levels of anxiety. Contrary to our
findings, in recent studies, it was reported that symptoms were
increased at the end of RT, but there was no relationship
between them and QoL nor performance status (8, 25). 

Adverse physical symptoms impose restrictions on
functional status and contribute to a decrease in daily activities
of patients with cancer (3, 20, 23, 28). The symptoms of pain
and fatigue were found to be associated with a greater number
of concurrent symptoms, such as fever, dyspnoea, trouble
sleeping, nausea, appetite loss, weight loss, and functional
impairment (29). Patients who experienced symptoms reported
a poorer physical well-being and functional status in the study
periods compared with the pre-treatment period, results that
our present findings concur with (8). 

On the other hand, in other studies, the worsening in QoL
perception did not lead to any significant reduction in daily
activities or treatment tolerance. It might be hypothesized that
psychological and physical adaptation to treatment-related
changes is the result of a complex of reciprocally influencing
factors such as age or information about side-effects (21). 

Furthermore, anxiety was greatest when patients had the
worst performance status. Anxiety was also related to bodily
pain. Psychological symptoms had a greater effect on patients'

QoL and distress than disease status, but were less frequently
treated (6). Psychological problems present issues beyond
merely poor QoL. Frick et al.'s study found that there was a
weakly-positive correlation between anxiety and QoL (25), a
result that our study agrees with. 

There are number of limitations to this study. The first is
that it was a comparatively small sample and, therefore, we
cannot draw firm conclusions from our findings. Therefore,
one important suggestion as to future research in this area is to
collect data from larger samples. The second drawback is that
many of the patients had already received another treatment,
such as hormone therapy, chemotherapy and surgery, prior to
entry into the study. It is possible that some of the changes
that were detected after RT were simply due to delayed effects
of these other treatments. In order to minimize this risk,
patients were only included in the study if they had completed
chemotherapy at least one month before starting RT. Although
it would have been preferable only to study patients in whom
RT was the sole treatment, this would not have been very
practical given the current vogue for combined therapies. 

In conclusion, symptom complications after RT were
significantly associated with a poor QoL and high levels of
anxiety. Enhanced understanding of the common symptoms,
psychological concerns and QoL of patients with serious illness
can help improve the clinical care of these patients (30). By this
way, it is possible that we may be able to combat treatment
toxicities (e.g. fatigue, nausea, pain and other symptoms) and
enhance QoL more effectively. We believe that any effort aiming
to improve QoL and to treat symptoms in patients with cancer
may be a direct way to lessen patient suffering. The implication
of this study is that cancer patients receiving RT have highest
risk of decline regarding their QoL and express high levels of
anxiety. Therefore, it may be a rational approach to assess QoL,
symptoms and anxiety periodically, so as to be able to intervene
any decline in any dimension of QoL, as soon as possible. In this
sense, this study identifies various clinical features associated
with improvement in QoL and symptoms during RT. In addition,
it makes a recom mendation toward regular monitoring of QoL,
symptoms and anxiety in patients with cancer. Management of
symptoms requires a team approach. Understanding the factors
influencing patients' well-being enables healthcare profes sionals
to tailor interventions more effectively towards the relief of
physical symptoms and distress (22, 29). Because the side-effects
of treatment will continue after treatment, a longer follow-up
with nutritional assessment, symptom control with medication,
antidepressive/anxiolytic medications should be given to patients
with cancer (2, 20, 23). Psychotherapeutic interventions are
required to help these patients to anticipate a better future (25).
Meanwhile, thorough pre-treatment information may enable
patients to cope better with subjective toxicity, as symptoms and
their anxiety may be better tolerated when they are anticipated. 

Our findings needed to be validated in a randomized trial
to effectively address the issues of heterogeneity across
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groups. Future studies are required to better elucidate the
associations of symptoms, anxiety and QoL in a homogenous
sample of patients in RT units. 

References

1 Mohanti BK, Bansal M. Late sequel of radiotherapy in adults.
Supp Care Can 13: 775-780, 2005.

2 Williams PD, Ducey KA, Sears AM, Williams AR, Tobin-
Rumelhart SE and Bunde P: Treatment type and symptom
severity among oncology patients by self-report. Int J Nurs Stud
38: 359-367, 2001.

3 de Graff A, de Leeuw JR, Ros WJ, Hordijk GJ, Blijham GH and
Winnubst JA: Pretreatment factors predicting quality of life
after treatment for head and neck cancer. Head and Neck 22:
398-407, 2000.

4 Chang VT, Thaler HT, Polyak TA, Korniblith AB, Lepore JM and
Portenoy RK: Quality of life and survival: the role of multi -
dimensional symptom assessment. Cancer 83: 173-179, 1998.

5 Jones G, Ledger W, Bonnet TJ, Radley S, Parkinson N and
Kennedy SH: The impact of treatment for gynecological cancer
on health-related quality of life: a systematic review. Am J Obstetr
Gynecol 14: 26-42, 2006.

6 Lev EL, Eller LS, Gejerman G, Lane P, Owen SV, White M and
Nganga N: Quality of life of men treated with brachytherapies for
prostate cancer. Health Quality Life Outcomes 2: 28-39, 2004.

7 Hopwood P and Stephens RJ: Depression in patients with lung
cancer; prevalence and risk factors derived from quality-of-life
data. J Clin Oncol 4: 893-906, 2000.

8 Monga U, Kerrigan AJ, Thornby J, Monga TN and Zimmermann
KP: Longitudinal study of quality of life in patients with localized
prostate cancer undergoing radiotherapy. J Rehab Res Develop 42:
391-400, 2005.

9 Cella DF and Tulsky DS: Quality of life in cancer: definition, pur -
pose and method of measurement. Cancer Invest 11: 327-336, 1993.

10 Wan GJ, Counte MA, Cella DF, Hernandez L, Deasy S and
Shiomoto G: An analysis of the impact of demographic, clinical,
and social factors on health-related quality of life. Value in Health.
4: 308-318, 1999.

11 Mystakidou K, Cleeland C, Tsilika E, Katsouda E, Primikiri A,
Parpa E, Vlahos L, Mendoza T and Greek M.D: Anderson
Symptom Inventory: Validation and utility in cancer patients.
Oncology. 67: 203-210, 2004.

12 Oken MM, Creech RH, Tormey DC, Horton J, Davis TE,
McFadden ET and Carbone PP: Toxicity and response criteria of
the Eastern Cooperative Oncology Group. Am J Clin Oncol 5:
649-655, 1982.

13 Cleeland CS. Cancer-related syndromes. Semin Rad Oncol 10:
175-190, 2000.

14 Spielberger CD, Garsuch RL and Lushane R: Manual of the State-
Trait Anxiety Inventory. Consulting Psychologists Press, Palo
Alto, CA, 1970.

15 Cury-Faisal A and Menezes Rossi P. Prevalence of anxiety and
depression during pregrancy in a private setting sample. Arch
Women Ment Health. 10: 25-32, 2007.

16 Mystakidou K, Tsilika E, Parpa E , Katsouda E, Galanos A and
Vlahos L: Assessment of anxiety and depression in advanced
cancer patients and their relationship with quality of life. Qual
Life Res. 14: 1825-1833, 2005.

17 Fountoulakis KN, Papadopoulou M, Kleanthous S, Papadopoulou
A, Bizeli V, Nimantoudis I, Iacovides A and Kaprinis GS:
Reliability and psychometric properties of the Greek translation
of the State-Trait Anxiety Inventory form Y: preliminary data. Ann
Gen Psychiatry. 31: 5-9, 2006.

18 Mc Millan S: Quality of life assessment in palliative care. J Clin
Oncol. 3: 543-552, 2007.

19 Priestman T.J and Baum M: Evaluation of quality of life in
patients receiving treatment for advanced breast cancer. Lancet. 1:
899–901, 1976.

20 Bradley N, Davis L and Chow E: Symptom distress in patients
attending an outpatient palliative radiotherapy clinic. J Pain
Symptom Manage 35: 123-13, 2005.

21 Caffo O, Amichetti M, Mussari S, Romano M, Maluta S, Tomio L
and Galligioni E: Physical side-effects and quality of life during
postoperative radiotherapy for uterine cancer. Prospective
evaluation by a diary card. Gynec Oncol 88: 270-276, 2003.

22 Rose P and Yates P: Quality of life experienced by patients’
receiving radiation treatment for cancers of head and neck. Can
Nurs. 24: 255-263, 2001.

23 Ahlberg K, Ekman T and Gaston- Johansson F: The experience
of fatigue, other symptoms and global quality of life during radio -
therapy for uterine cancer. Inter J Nurs Stud 42: 377-386, 2005.

24 Lee PW, Kwan TC, Kwong DL, Sham JS, Pow EH and McMillan
AS: Au GKA prospective study of the impact of nasopharyngeal
cancer and radiotherapy on the psychosocial condition of Chinese
patients. Cancer 109: 344-1354, 2007.

25 Frick E, Tyroller M and Panzer M: Anxiety, depression and quality
of life of cancer patients undergoing radiation therapy: a cross-
sectional study in a community hospital outpatient centre. Eur J
Can Care 16: 130-136, 2007.

26 Smith EL, Hann DM, Ahles TA, Furstenberg CT, Mitchell TA,
Meyer L, Maurer LH, Rigas J and Hammond S: Dyspnoea,
anxiety, body consciousness and quality of life in patients with
lung cancer. J Pain Symptoms Manage 21: 323-329, 2001.

27 Dagnelie PC, Pijls-Johannesma MCG, Lambin P, Beijer S, De
Ruysscher D and Kempen GI: Impact of fatigue on overall quality
of life in lung and breast cancer patients selected for high-dose
radiotherapy. Ann Oncol 18: 940-944, 2007.

28 Vaz AF, Pinto-Neto AM, Conde DM, Costa-Paiva L, Morais SS
and Esteves SB: Quality of life of women with gynecological
cancer: associated factors. Arch Gynecol Obstet 276: 583-589,
2007.

29 Francouer RB. The relationship of cancer symptom clusters to
depressive affect in the initial phase of palliative radiation. J Pain
Sympt Man. 29: 130-155, 2005.

30 Mystakidou K, Tsilika E, Parpa E, Katsouda E, Galanos A and
Vlahos L: Psychological distress of patients with advanced cancer:
influence and contribution of pain severity and pain interference.
Cancer Nurs. 29: 400-405, 2006.

Received November 5, 2014
Revised November 11, 2014

Accepted November 17, 2014

Gogou et al: Impact of Radiotherapy on Symptoms, Anxiety and QoL

1775


