
Introduction

Cervical cancer is an important cause of death in women,

especially in developing countries. With nearly 500,000

women developing with it annually, the estimated number

of new Chinese cases is 131,500, which constitutes 28.8%

of all new cases worldwide every year [1]. As a result of

early detection and improved therapies, the quantity of

women who survive cervical cancer has increased [2]. 

Despite the conception of “symptom clusters” has been

employed in other fields of medicine, the notion has only

recently been introduced in the area of oncology [3-5]. A

group of at least two or three concurrent symptoms that are

related to each other is defined as a symptom cluster [3, 6].

A cancer survivor’s quality of life (QoL) may be improved

and these negative effects may be able to lessen through ef-

fective symptom or symptom cluster management [7]. Al-

though the conception of symptom clusters has appeared

as an important subject in recent oncology research, there

are no studies looking into the unique symptom experience

of cervical cancer radiation patients.

As a result of their disease and treatments, cervical cancer

patients experience multiple symptoms. Radical hysterec-

tomy, radiotherapy, chemotherapy, or a combination of these

modalities may be apply to treat cervical cancer. Although

the treatment trend towards more toxic, multi-modality treat-

ment schemes, little focus has been placed on cervical can-

cer radiation patients’ multiple symptoms or symptom

clusters. Treatment of cervical cancer often is associated with

high morbidity in bladder, bowel, hormonal, sexual, and re-

productive function, many of which can cause emotional,

psychosocial, and physical distress [8-10]. Poor psychoso-

cial adjustment in patients with cervical cancer has been

specifically associated with radiotherapy [RT], and with

multi-modality treatments, age, longer treatment duration,

disengaged coping style, and inadequate social support [10].

As shown in a study by Vistad et al. [11], RT may result in a

higher rate of chronic fatigue, in which 30% of cervical can-

cer survivors after RT reported having chronic fatigue com-

pared with 13% incidence in the general population. Cervical

cancer survivors with chronic fatigue have a obviously lower

QoL, higher levels of depression, anxiety, and more physical

impairments than those patients without chronic fatigue.

These findings remind us that we need to explore symptom

clusters, especially in patients with radiotherapy before we

can effectively control medical and nursing interventions to

improve patient QoL and functional status.

The treatment options of invasive cervical cancer change

according to International Federation of Gynecology and Ob-

stetrics (FIGO) Stage. For FIGO Stages I–II cervical cancer,

surgical treatment is the main choice. For FIGO Stages I b–

II cervical cancer, surgery and radiation have similar survival

rates, but a combination of surgery and radiation will in-

crease morbidity. In 1999, the National Cancer Institute is-

sued a clinical report based on five randomized clinical trials
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in locoregional cervical cancer that reported compared with

surgery or radiotherapy alone the overall survival (OS) of

cervical cancer was improved with concurrent chemoradio-

therapy (CCRT) [12-16]. This led to adopt CCRT for defin-

itive treatment or selective adjuvant treatment for localized

cervical cancer. At present, CCRT became the standard treat-

ment for FIGO Stages IIb–IVa cervical cancer.

Materials and Methods

A cross-sectional design was employed. The data of this paper

were taken from a time point during RT after women were diag-

nosed with cervical cancer. The survey time point was four weeks

of RT. This study included 93 patients with cervical cancer. Some

of the patients were primary cervical cancer patients, while others

were those who had undergone radical operation treatment. All

postoperative cervical cancer patients and a portion of primary

cervical cancer patients were treated with CCRT at the Zhejiang

Cancer Hospital in June 2014. Only patients that satisfied the fol-

lowing standard were recruited: [1] patients were women more

than 18-years-old; [2] a diagnosis of cervical cancer and no pre-

vious diagnosis of cancer; [3] undergoing RT, with or without

CCT, with or without radical surgery; (4) being able to commu-

nicate in Chinese; and [5] provided informed consent to take part

in the research. Data collection was performed by direct interview

and questionnaire in June 2014. Information of general patient

characteristics was gained from clinical medical records. 

Patient symptoms were measured using the Chinese version of

the M.D. Anderson Symptom Inventory (MDASI). The symptoms

incidence and severity were assessed through the MDASI that in-

cludes 13 common cancer related symptoms: fatigue, pain, dis-

turbed sleep, nausea, distressed, lack of appetite, shortness of

breath, memory problems, drowsiness, sadness, dry mouth, numb-

ness, and vomiting. The symptoms interference was evaluated by

MDASI interference items that include six aspects of the patient’s

daily functioning: general activity, mood, walking ability, normal

work, enjoyment of life, and relations with others. In addition,

MDASI also includes additional symptom item modules specific

to a specific cancer type or treatment [17]. Moreover, it is trans-

latable into multiple languages and can be managed through all

kinds of media outlets (paper, telephone, or computer) [18]. The

Chinese version of MDASI provides a valid measure for Chinese

cancer patients (internal reliabilities ranged from 0.82 to 0.94)

[19]. Every symptom is graded on a scale of zero to ten, with zero

being “not present” and ten being “as bad as you can imagine.” In-

terference is also evaluated on a zero to ten scale, with zero being

“did not interfere” and ten being “interfered completely.” MDASI

assesses the worst of each symptom in the past 24 h [20].

Prior to commencing the study, ethical approval was obtained

from the Zhejiang Cancer Hospital. All participants were given

verbal and written consent and were willing to participate in this

study. Patients had the right to refuse to take part in the study, as

some special questions were too sensitive to discuss for some Chi-

nese patients.

SPSS 18.0 statistical software (version 18.0) was used to ana-

lyze the data. Data analysis included descriptive statistics to de-

scribe the sample, before the symptom cluster analyses. In order

to determine the number of symptom clusters based on symptom

severity ratings, an exploratory factor analysis (EFA) was carried

out. Symptoms that were present in > 50% but not more than 90%

of the patients were applied in exploratory factor analysis. There

was sufficient variation in the data to carry out the EFA. For each

therapy modality (RT, CCRT, or postoperative CCRT), severity

scores that calculated according to the mean rating of the items in

each symptom cluster were different. Every EFA among patients

who received RT, CCRT, or postoperative CCRT was evaluated

using non-parametric Kruskal–Wallis H test, owing to homo-

geneity of variance. At a p < 0.05 level, the outcomes were con-

sidered statistically significant.

Results

The demographic and clinical characteristics of the pa-

tients (n = 93) are summarized in Table 1, at the time of the

survey. The most of participants were married (93.5%, n =

87), with a mean age of 52.3 (standard deviation [SD] =

10.8) years. Of this group, 47.3% (n = 44) of women had

finished junior high school or greater. Only 7.5% (n = 7)

were employed full time; 16.1% (n = 15) of them were re-

tired, and 73.1% (n = 68) were farmers. Some participants

(28%, n = 26) had at least one complication. Most patients

(78.5%; n = 73) were primary cervical cancer patients,

31.2% (n = 29) who had received RT alone, while 47.3% (n

= 44) had received CCRT. The remaining patients (21.5%;

n = 20) had undergone surgery prior to CCRT. 

The incidences for the symptoms of the patients that oc-

curred in ≥ 50% for each treatment modality are summa-

rized in Table 2. For all three kinds of treatment modalities,

the most common symptom was lack of appetite, next by

fatigue, dry mouth, disturbed sleep, and distress. For each

treatment modality, the mean severity scores of each symp-

tom are listed in Table 2. Through averaging the symptom

severity scores for the participants who had the symptom,

Table 1. — Demographic and clinical characteristics of the
sample (n = 93).
Variables Categories n (%)

Age (years) <40 8 (8.6)

40-60 65 (73.1)

>60 20 (18.3)

Marital status Married 87 (93.5)

Divorced/Widowed 5 (5.4)

Unmarried 1 (1.1)

Educational level Elementary /Illiterate 49 (52.7)

Junior high 26 (28.0)

Senior high 16 (17.2)

College 2 (2.1)

Employment status Unemployment 47 (50.5)

Vacation 24 (24.9)

Retire 15 (16.1)

Employment 7 (7.5)

Comorbid condition Yes 26 (28%)

No 67 (72%)

Place of residence Urban 25 (26.9)

Village 68 (73.1)

Treatment modality Radiotherapy 29 (31.2)

Radiochemotherapy 44 (47.3)

Postoperative

radiochemotherapy

20 (21.5)
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the symptom severity was assessed. Lack of appetite, fa-

tigue, and distress were the three most severe symptoms for

all treatment modalities. Table 3 presents the severity and

prevalence of the interference items, ranked in order from

highest severity to lowest. Patients reported that the most

common symptoms interfered was work, followed by en-

joyment of life, and walking.

Kaiser–Meyer–Olkin measure of sampling adequacy

(KMO = 0.82) and the Bartlett’s test of sphericity (X2

=594.8;

p < 0.001) showed that EFA was suitable in this sample.

Eigen values and the gravel map identified a total of four

common factors. The largest factor after oblique rotation of

the load matrix was the specified load factor of each symp-

tom in a group > 0.5 groups, and the results showed that there

were four symptom clusters, with a total variance contribu-

tion of 70.585%. A four-factor solution showed that a good

fit between the model and the data. The pattern of factor

loading from EFA is shown in Table 4. Factor 1 included

three symptoms: nausea, vomiting, and lack of appetite. The

“gastrointestinal symptoms” cluster became the name of Fac-

tor 1. Factor 2 contained four symptoms (distress, sadness,

drowsiness, and dry mouth) and the “mood-cognitive” symp-

tom cluster became it’s name. The four symptoms included

in Factor 3 (fatigue, numbness, shortness of breath, and

memory problems) and the “sickness-behavior” symptom

cluster became it’s name. Factor 4 included only two symp-

toms (pain and disturbed sleep) and the “pain-related” symp-

tom cluster became it’s name. 

In order to determine the differences in symptom cluster

severity scores, patients with different treatment modalities

(RT, CCRT, or postoperative CCRT) were evaluated using

the non-parametric Kruskal–Wallis H test to assess signif-

icant differences because of homogeneity of variance. As

shown in Table 5, for every symptom cluster, the patients

who underwent postoperative CCRT showed higher symp-

tom cluster severity scores compared with the patients who

received RT alone, while this difference was not statisti-

cally significant (p > 0.05). Except for the pain-related

symptoms cluster, the patients receiving postoperative

Table 2. — MDASI symptom prevalence and severity for different treatment modalities (n = 93).
Symptoms RT CCRT Postoperative CCRT

% Mean (SD) % Mean (SD) % Mean (SD)

Lack of appetite 79.3 2.21 ± 1.93 77.3 2.82 ± 2.41 85 2.61 ± 6.79

Fatigue 75.7 2.18 ± 2.36 68.2 2.82 ± 2.69 75 2.74 ± 7.50

Dry mouth 62.1 1.68 ± 1.98 75.0 2.20 ± 1.86 75 2.11 ± 4.47

Disturbed sleep 62.1 2.18 ± 2.55 70.5 2.86 ± 2.58 70 2.37 ± 5.61

Distress 62.1 2.14 ± 2.56 63.6 2.57 ± 2.84 70 3.22 ± 10.38

Memory problem 69.0 1.82 ± 1.85 54.5 1.60 ± 2.17 70 2.38 ± 5.64

sadness 62.1 1.82 ± 2.41 59.1 2.41 ± 2.69 60 3.11 ± 9.70

Drowsiness 65.5 1.50 ± 1.58 43.2 1.20 ± 1.84 55 1.82 ± 3.31

Nausea 65.5 1.89 ± 2.31 56.8 2.09 ± 2.57 60 2.62 ± 6.85

Pain 48.3 1.36 ± 2.16 52.3 2.05 ± 2.64 50 2.88 ± 8.28

Vomiting 55.2 1.39 ± 1.85 38.6 1.41 ± 2.26 40 2.55 ± 6.51

Numbness 55.2 1.50 ± 1.92 34.1 0.84 ± 1.52 45 2.58 ± 6.66

Shortness of breath 55.2 1.64 ± 2.18 31.8 0.67 ± 1.30 45 1.74 ± 3.01

MDASI: M.D. Anderson Symptom Inventory; SD: standard deviation; RT: radiotherapy; CCRT: concurrent radiochemotherapy;

mean symptom severity score: MDASI 0–10 scale.

Table 3. — Occurrence and severity rates for MDASI in-
terference items.
Interference Items (%) Mean (SD)

Work 59.1 3.64 ± 3.25

Enjoyment of life 53.8 2.62 ± 6.86

Walking 46.2 2.47 ± 6.06

General activities 54.8 2.22 ± 4.94

Mood 59.1 2.17 ± 4.71

Relations with others 36.6 2.12 ± 4.49

MDASI: M. D. Anderson Symptom Inventory; SD: standard deviation;

mean symptom severity score: MDASI 0–10 scale.

Table 4. — Factor structure in cervical cancer radiation
patients (n = 93).
Symptoms Factor 1 Factor 2 Factor 3 Factor 4

Pain 0.072 0.248 0.377 0.672

Fatigue 0.390 0.349 0.547 0.431

Shortness of breath 0.446 -0.067 0.655 0.209

Numbness -0.169 0.270 0.784 0.217

Nausea 0.823 0.159 0.159 0.188

Vomiting 0.770 0.317 -0.049 0.128

Lack of appetite 0.638 0.335 0.378 0.230

Disturbed sleep 0.285 0.170 0.038 0.822

Distress 0.399 0.591 0.022 0.436

Sadness 0.344 0.833 0.076 0.241

Memory problems 0.287 0.385 0.503 -0.185

Drowsiness 0.028 0.680 0.275 0.296

Dry mouth 0.337 0.631 0.325 0.033

Factor 1: gastrointestinal symptoms; Factor 2: mood-cognitive symptoms;

Factor 3: sickness-behavior symptoms; Factor 4: pain-related symptoms.
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CCRT showed higher symptom cluster severity scores

compared with patients undergoing CCRT, but this kind of

difference was not statistically significant (p > 0.05). Ex-

cept for the sickness-behavior symptom cluster, the re-

maining three symptom clusters in patients undergoing

CCRT indicated higher symptom cluster severity scores

compared with patients receiving RT, however, this kind of

difference was not statistically significant (p > 0.05). The

present authors found some changing trends: the severity

score of the gastrointestinal symptom cluster and mood-

cognitive symptom cluster increased gradually in the order

of RT, CCRT, and operative CCRT; the severity score of

the pain-related symptom cluster increased gradually in the

order of RT, postoperative CCRT, and CCRT; the severity

score of the sickness-behavior symptom cluster increased

gradually in the order of CCRT, RT, and postoperative

CCRT.

Discussion

As far as it is known, this study was the first to describe

severity scores and the incidence for symptoms experi-

enced by cervical cancer patients with RT. Moreover, it was

the first to analyses symptom clusters severity for different

treatment modalities (RT, CCRT, or postoperative CCRT)

among these patients. Of note, lack of appetite, followed

by fatigue, dry mouth, disturbed sleep, and distress were

the most prevalent symptoms reported by cervical patients

with RT. This finding is different from previous reports of

lack of appetite in other types of cancer patients [21, 22].

Lack of appetite in other studies does not have such a high

incidence; the reasons for which may be associated with

RT or CCRT treatment. Compared with other treatment

modalities, patients undergoing CCRT usually experience

more severe gastrointestinal toxic and side effects [23] that

lead to a higher incidence of gastrointestinal symptoms.

However, the finding that relatively high incidences and

severity scores for fatigue in the study was consistent with

previous reports of patients who underwent RT [24]. As

shown in Table 2, in addition to disturbed sleep and pain,

the occurrence rates of symptoms was higher in patients

who received postoperative CCRT than CCRT. The rela-

tively high occurrence rates of symptoms in patients re-

ceiving postoperative CCRT may be associated with

treatment modalities. Postoperative CCRT patients received

three types of treatments (operation + radiotherapy +

chemotherapy), while CCRT patients only received two

types of treatments (radiotherapy + chemotherapy); thus,

patients receiving more treatment modalities may result in

more clinical symptoms. Surgery and radiotherapy have

similar survival rates for FIGO Stages I b–II cervical can-

cer, but the combination of both kinds of treatment will in-

crease the incidence of complications and the treatment side

effects [23]. Thus, there may be a correlation between treat-

ment-related adverse reactions and symptoms. These find-

ings warrant additional investigation. In addition, lack of

appetite, fatigue, and problems with distress were the three

most severe symptoms for all treatment modalities. As

shown in Table 2, the severity scores of symptoms differed

for different treatment modalities. In fact, distress, sadness,

and pain were more serious in postoperative CCRT patients

compared with patients who underwent other treatment

modalities. However, disturbed sleep, lack of appetite, and

fatigue were more serious in CCRT patients. In patients re-

ceiving RT alone, except for drowsiness, memory prob-

lems, and numbness, symptom severity was lowest among

the three groups of patients. Despite this, symptom sever-

ity may be related to many factors (disease, treatment), and

may change because adopting individuals antitumor thera-

pies [25, 26] or individual symptoms experienced [27]. De-

spite the fact that these differences were not statistically

significant, from the present dataset, it can be seen that

treatment modality may have impact on symptom severity

in cervical cancer patients with RT and is thus worthy of

further clinical research.

Although occurrence rates as well as severity scores of

specific symptoms were not identical for the three types of

treatment modalities, four similar symptom clusters: mood-

cognitive symptom cluster, gastrointestinal symptom clus-

ter, sickness-behavior symptom cluster, and pain-related

symptoms cluster were found in all patients. Noticeably,

the sickness-behavior symptom cluster, mood-cognitive

symptom cluster, and pain-related symptoms cluster were

found in another study of patients undergoing RT [24]. The

gastrointestinal symptoms cluster and pain-related symp-

tom cluster also were mentioned in a symptoms clusters

study of ovarian cancer [21]. 

A distinctive finding of this study is that the severity

score of the gastrointestinal symptom cluster and mood-

cognitive symptom cluster increased gradually in the three

groups of patients in the following order RT, CCRT, and

operative CCRT, which indicates that treatment modality

may plays an important role in these two symptom clusters

Table 5. — Mean symptom severity scores among patients
treated with different treatment modalities for the four
symptom clusters.
Symptom cluster RT CCRT Postoperative p value

a

M (SD) M (SD) CCRT M (SD)

Gastrointestinal

symptom

1.83±2.05 2.11±2.47 2.23±2. 39 0.990

Mood-cognitive

symptom

1.79±2.15 2.10±2.39 2.42±2.72 0.502

Sickness-behavior

symptom

1.79±2.07 1.49±2.16 1.99±2.48 0.101

Pain-related

symptom

1.77±2.38 2.16±2.52 2.03±2.43 0.756

SD: standard deviation; M: mean symptom severity score; RT: radiotherapy;

CCRT: concurrent radiochemotherapy.

a

Kruskal–Wallis H test.
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(Table 5). At the same time, the parallel change in severity

in the two types of symptom clusters showed that there may

be an interaction between them, which is worthy of further

investigation. 

It is also interesting to identify that the severity score of

the pain-related symptom cluster increased gradually in the

three groups of patients in the following order: RT, post-

operative CCRT, and CCRT, which is different from the

gastrointestinal and mood-cognitive symptom cluster

(Table 5). The reasons for this may be that patients receiv-

ing radical CCRT might be indicative of later clinical stag-

ing and more severe disease, compared with patients who

underwent RT alone or operative CCRT. All these results

reveal that treatment modalities may have important effects

on symptom clusters in cervical cancer patients undergo-

ing RT in this study. This is consistent with a study on head

and neck cancer patients undergoing CCRT [28]. However,

the present authors only observed a trend, and no statisti-

cally significant differences were observed, which may be

related to the small number of samples in this group of pa-

tients.

This study has some limitations. First, it was statisti-

cally difficult to draw significant results for the small

sample size; therefore, we need more samples to evaluate

the results of the study. Second, this was a cross-sectional

study, owing to the fact that symptoms may vary over

treatment time, and we only recorded the symptoms for a

very short period of time, which may not reflect symptom

changes during the treatment process. Therefore, it is nec-

essary to perform a longitudinal study. Third, this was a

descriptive study, but it was important to improve func-

tional status and QoL of patients through this type of ex-

ploratory research. 

Conclusion

The results of this study have shown that for patients with

cervical cancer who received RT treatment, the most com-

mon symptoms were lack of appetite, fatigue, and dry

mouth; while the most severe symptoms were lack of ap-

petite, fatigue, and distress. It was helpful to take reason-

able strategies to deal with the symptom clusters of this

particular group of people in clinical treatment and nursing.

Treatment modalities may have important effects on symp-

tom clusters in cervical cancer patients undergoing radio-

therapy. The result offer valuable information for the future

development treatment-based symptom cluster intervention.
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