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	 Background:	 This study aimed to explore the factors affecting the level of hope and psychological health status of patients 
with cervical cancer (CC) during radiotherapy.

	 Material/Methods:	 A total of 480 CC patients were recruited. Psychological distress scale, Herth hope index, functional assessment 
cancer therapy-cervix, and Jolowiec coping scale were used to conduct surveys on psychological distress, lev-
el of hope, quality of life (QOL), and coping style to analyze the factors affecting the level of hope and psycho-
logical health status of CC patients.

	 Results:	 The morbidity of significant psychological distress in 480 CC patients during radiotherapy was 68%, and the 
main factors causing psychological distress were emotional problems and physical problems. During radiother-
apy, most patients had middle and high levels of hope, and the psychological distress index of patients was 
negatively correlated with the level of hope. The QOL of CC patients during radiotherapy were at middle and 
high levels, and the QOL was positively correlated with confrontment, optimism, appeasement, and self-reli-
ance, but it was negatively correlated with predestination and emotional expression.

	 Conclusions:	 For CC patients during radiotherapy, the morbidity of psychological distress was high, but they were at middle 
and high levels of hope.
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Background

Cervical cancer (CC), as one of the most common malignancy can-
cer in females, occurs at the junction of the columnar epithelial 
cells of the cervical canal and the squamous epithelial cells of the 
cervical vagina or the transitional zone [1]. Notably, with approx-
imately 530,000 new cases and 275,000 deaths each year, CC is 
still one of the leading causes of cancer among women world-
wide [2]. Principally, persistent infection with oncogenic human 
papillomavirus (HPV) is regarded as the main cause of CC, and 
early gene coding proteins of HPV can lead virus to tumorigen-
esis in host cells [3]. Furthermore, other risk factors such as pre-
cocious intercourse, multiple sexual partners, higher number of 
pregnancies, and smoking are involved in the incidence of CC [4]. 
With the deep understanding of the pathology of CC, the treat-
ments of CC mainly include surgery, chemotherapy, radiothera-
py, concurrent radiochemotherapy, and targeted therapy [5,6].

As a major treatment for CC, radiotherapy can be widely used in 
each stage due to its wide range and high cure rate [7]. However, 
radiotherapy for CC could result in negative effects including 
physical conditions, psychology, and social functions to differ-
ent degrees [8]. Additionally, a study reported that one-third of 
patients had obvious menopause symptoms, 60% had a ma-
jor decline in the quality of sex life, and more than 50% suf-
fered from hematuria, frequent micturition, bloody stool, and 
pain [9]. All these adverse reactions bring much psychological 
pain and negative emotions, which affect the treatment prog-
ress and prognosis of patients [10]. Hope, an intrinsic mental 
power, not only gives patients confidence and courage, but also 
is a key factor of treatment process to affect patients’ behav-
ior and coping style, which further helps patients adapt to the 
disease, overcome difficulties, and improve the quality of life 
(QOL) [11]. Previous studies indicated that the level of hope 
was significantly correlated with psychological development and 
physical condition [7,8]. Therefore, the aim of our study was 
to analyze the factors affecting the level of hope and psycho-
logical health status of patients with CC during radiotherapy.

Material and Methods

Ethics statement

This study has been approved by Ethics Committee of People’s 
Hospital of Guangxi Zhuang Autonomous Region, and all pa-
tients and their families provided signed consent. All proce-
dures in this study strictly complied with the guidelines and 
principles of the Declaration of Helsinki.

Subjects

A total of 480 CC patients aged 30–60 years old (mean age of 
47.5±7.9 years old) admitted in the Department of Radiotherapy 
of People’s Hospital of Guangxi Zhuang Autonomous Region 
from January 2012 to December 2016 were enrolled in this study. 
Inclusion criteria were: patients diagnosed with CC via cervical 
scraping smear and biopsy; patients with complete clinic data; 
patients with normal hearing and communication skills; patients 
with the ability to fill out the scale independently. Exclusion cri-
teria were: patients with local recurrence or other malignant tu-
mors; patients with mental disease or intellectual disability; pa-
tients who are unable to fill out the scale. All the basic information 
of 480 CC patients during radiotherapy is provided in Table 1.

Psychological distress scale

The survey was performed based on the distress thermometer 
(DT) recommended by National Comprehensive Cancer Network 
(NCCN) [12]. This scale consists of DT and problem lists (PL). 
The score of DT ranged from 0 to 10 (a total of 11 standards) 
in which 0 was no pain, 1~3 was mild pain, 4~6 was moder-
ate pain, 7~9 was severe pain, and 10 was extreme pain. In 
this study, DT ³4 was considered as significant psychological 
distress. PL included 5 domains with a total of 40 items: prac-
tical problems (6 items), communication problems (4 items), 
emotional problems (9 items), physical problems (20 items), 
and spiritual/religious problems (1 item), and each item can 
be answered by “Yes” or “No”. Questionnaires were issued and 
retrieved by professionally trained nurses, and all the contents 
were completed by patients independently.

Herth hope index (HHI)

The survey was carried out according to HHI translated and 
introduced by Zhao Haiping [13]. This scale was divided into 
temporality and future (T), positive readiness and expectan-
cy (P), and interconnectedness (I), and has a total of 12 items 
whose results were in the form of scores: 1~4 scores meant 
strongly disagree, disagree, agree, and strongly agree, respec-
tively. Here, 12~23 was defined as low level; 24~35 was de-
fined as middle level; and 36~48 was defined as high level. 
Questionnaires were issued and retrieved by professionally 
trained nurses, and all the contents were completed by pa-
tients independently.

Functional assessment cancer therapy-cervix (FACT-Cx)

The survey was conducted according to FACT-Cx, which was 
translated into Chinese and tested by Wan Chonghua [14]. 
FACT-Cx consisted of functional assessment cancer thera-
py-general (FACT-G) and cervix cancer scale (CxCS), which in-
volved 5 fields (a total of 42 items), including physical status 
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(7 items), society/family status (7 items), emotional status (6 
items), functional status (7 items), and affixation attention (15 
items). The score of each item ranged from 0 to 4 and a higher 
score showed more agreement. The reverse item was scored as 
4 minus the actual score, and an unanswered item was scored 
as missing. The scoring method for each field was: (the sum of 
total scores in this field × the number of items)/the number of 
items actually answered. Here, a higher total score indicates 
better QOL. Questionnaires were issued and retrieved by pro-
fessionally trained nurses, and all the contents were complet-
ed by patients independently.

Coping style scale (JCS)

The assessment was performed based on the JCS developed by 
Jalowiec [15]. This questionnaire included 8 parts with a total 
of 60 items: confrontment (10 items), evasion (13 items), opti-
mism (9 items), predestination (4 items), emotional expression 
(5 items), appeasement (7 items), support (5 items), and self-
reliance (7 items). Each item was scored as 0 to 3, and a high-
er score showed that more items were used. Questionnaires 
were issued and retrieved by professionally trained nurses, and 
all the contents were completed by patients independently.

Statistical analysis

The data collected in the questionnaires were analyzed using 
SPSS 20.0 (SPSS Inc., Chicago, IL, USA). Measurement data are 

expressed as mean±standard deviation (SD) (x±s). The com-
parison between 2 groups was analyzed by the independent-
samples t test, and one-way analysis of variance (ANOVA) was 
used in comparison among groups. Correlation analysis was 
carried out using Pearson correlation analysis. P<0.05 was con-
sidered statistically significant.

Results

Psychological distress index of CC patients during 
radiotherapy and 5 related factors

The average score of psychological distress index in 480 CC 
patients during radiotherapy was 4.33±1.95. As shown in 
Figure 1, 6 patients had no pain, 149 patients had mild pain, 
273 paints had moderate pain, 43 patients had severe pain, 
and 9 patients had extreme pain. Therefore, the morbidity of 
significant psychological distress (DT ³4) was 68%, and 356 
patients needed to be further assessed and treated by profes-
sional psychologists. In addition, the survey results of related 
factors causing psychological distress in 480 patients (Table 2) 
revealed that practical problems accounted for 80%, emotion-
al problems for 97%, physical problems for 96%, communica-
tion problems for 29%, and spiritual/religious problems for 8%.

Characteristics Patient (person) Characteristics Patient (person)

Age (year) Household income (RMB/month)

	 <45 years 144 	 £1500 123

	 ³45 years 336 	 1500~3000 122

Educational level 	 ³3000 235

	 £ High school 304 Physical exercise time (hour/week)

	 ³ University 176 	 £3 236

Marital status 	 >3 244

	 Single 49 Medical cost source

	 Married 431 	 Full medical insurance 40

Work condition 	 Partial medical insurance 344

	 Employed 224 	 Self-funded 96

	 Unemployed 256 Clinical stage

Religion 	 I 128

	 Yes 108 	 II 232

	 No 372 	 III 120

Table 1. The basic characteristic of 480 CC patients during radiotherapy.
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Level of hope in CC patients during radiotherapy

As shown in Figure 2, the total HHI score of patients during ra-
diotherapy was 31.78±4.60, in which T score was 10.05±2.70, 
P score was 8.21±2.88, and I score was 13.51±2.11. Among 
480 patients, 124 patients (25.83%) had high level of hope, 
341 patients (71.04%) had middle level of hope, and 15 pa-
tients (3.13%) had low level of hope. Therefore, the total was 
at middle and high levels of hope.

Correlation analysis between psychological distress 
index/related factors and level of hope

There were significant differences between the different psy-
chological distress indexes and the level of hope in CC pa-
tients during radiotherapy (all P<0.05): patients with no pain 
and mild pain had high level of hope, patients with moderate 
and severe pain had middle level of hope, and patients with 
extreme pain had low level of hope. The overall level of hope 
of CC patients was decreased with the increase of psycholog-
ical distress index, suggesting that the level of hope was neg-
atively correlated with psychological distress index (r=–0.736, 
P<0.05). Table 3 shows that patients with different psycholog-
ical distress factors had significantly different levels of hope 
(P<0.05). Patients with psychological distress caused by practi-
cal, emotional, and physical problems had middle level of hope, 
while patients with psychological distress caused by communi-
cation and spiritual/religious problem had high level of hope.

Level of hope of patients with different basic 
characteristics

There were significant differences in level of hope among CC 
patients with different age, marital status, household income, 
medical cost source, and clinical stage (all P<0.05), but the lev-
els of hope were not significantly different among CC patients 
with different educational level, work condition, religion, and 

physical exercise time (all P>0.05). As shown in Table 4, patients 
had higher level of hope when they were older with higher 
household income and lower clinical stage. Moreover, patients 
with full medical insurance had better level of hope than those 
with partial medical insurance and self-funded, and the levels 
of hope of married patients were better than unmarried ones.

QOL of CC patients during radiotherapy

The total FACT-Cx score of CC patients during radiotherapy was 
119.39±9.37, in which physical status was 21.32±4.29, soci-
ety/family was 20.92±3.89, emotional status was 17.81±4.46, 
functional status was 17.23±2.18, and affixation attention was 
42.10±3.37 (Figure 3), indicating that the overall QOL was at 
middle and high levels.

Correlation analysis between QOL and coping style for CC 
patients during radiotherapy

Figure 4 shows that the total coping style score of 480 CC pa-
tients during radiotherapy was 110.94±0.94. A total of 3 cop-
ing styles – optimism, predestination, and support – were as-
sociated with higher scores, and emotional expression score 
was the lowest. Furthermore, the total QOL of CC patients 
during radiotherapy was positively correlated with confront-
ment, optimism, appeasement, support, and self-reliance (all 
P<0.05), but was negatively correlated with predestination and 
evasion (both <0.05). In addition, physical status score had a 
significant positive correlation with confrontment, appease-
ment, support, and self-reliance, while physical status score 
was negatively correlated with evasion, predestination, and 
emotional expression. Similarly, functional status score and 
emotional status score were negatively correlated with emo-
tional expression (all P<0.05) (Table 5).
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Figure 1. �Distribution of psychological distress degree in CC patients during radiotherapy. CC – cervical cancer.
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Item Patients (person) Percentage (%)

Practical problem 1 Economic problem 265 55

2 �No time to take care of the children/the 
elder

201 42

3 No time and energy to do housework 129 27

4 Surroundings 86 18

5 Work/school 80 17

6 Transportation 64 13

Emotional problem 1 Worry 331 69

2 Nervous 173 36

3 Depressed 163 34

4 Sad 144 30

5 Fear 125 26

6 Sleep 120 25

7 Loss of interest in normal activities 110 23

8 Lonely 91 19

9 Memory deterioration/inattention 82 17

Communication problem 1 Get along with the elder and children 73 15

2 Get along with relatives and friends 72 15

3 Get along with companion 71 15

4 Get along with medical workers 48 10

Physical problem 1 Feed 267 56

2 Fatigue 263 55

3 Dyspepsia 203 42

4 Pain 153 32

5 Astriction 138 29

6 Nausea 132 28

7 Bath/dress 116 24

8 Breath 108 23

9 Limited physical activity 104 22

10 Appearance/shape 102 21

11 Dry skin 67 14

12 Dizzy 57 12

13 Diarrhea 38 8

14 Numb hand/foot 34 7

15 Fever 29 6

16 Sex 26 5

17 Changed micturition 28 6

18 Edema 20 4

19 Dry nose/hyperemia 18 4

20 Oral pain 5 1

Spiritual/religious problem 37 8

Table 2. Five factors causing psychological distress in CC patients.
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Discussion

Although radiotherapy is the major therapy for CC, it usual-
ly causes diarrhea, appetite loss, frequent micturition, painful 
urination, burning vagina, and fatigue constipation [16–18]. 
Other problems, such as the long duration of radiotherapy, in-
terrupted sex life, and huge economic pressure, greatly trou-
bled CC patients and often caused anxiety, fear, depression, 
and other psychological problems [7]. Therefore, this study 
aimed to explore the source of psychological distress, level of 
hope, and coping style to provide more positive guidance for 
CC patients during radiotherapy, which may improve their QOL 
and therapeutic effects.

In this study, the morbidity of significant psychological dis-
tress among 480 CC patients during radiotherapy was 68%, 
indicating that most CC patients suffered from psychological 
and spiritual pain during radiotherapy. Psychological distress 
is an unpleasant emotional expression involving h psycholo-
gy and spirit, caused by a variety of reasons, which will fur-
ther affect patient ability to cope with disease and the clinical 
manifestation and treatment of disease; all cancer patients will 
experience varying degrees of psychological distress [19,20]. 
In addition, we also found that emotional and physical prob-
lems were the main factors that cause psychological distress 
in CC patients. The main factor causing emotional problems 
may be uncertainty about disease; to some extent, patients 
do not understand the disease, lack related knowledge about 
diagnosis and treatment, and, especially, cannot predict thera-
peutic effects and prognosis, which all result in patient uncer-
tainty [21]. In terms of physical problems, fatigue is the main 
factor, and previous studies reported that 90% of CC patients 
had cancer-related fatigue [22,23], which is a kind of extraordi-
nary, lasting, subjective fatigue that disturbs normal functions 
and is related with cancer or cancer treatment; it disturbs self-
care ability, functional status, QOL, and even aggravation [22].

Hope is a kind of multidimensional positive life power; in oth-
er words, it is an individual’s confident but uncertain expec-
tation of a wonderful outcome [24]. This study demonstrated 
that CC patients during radiotherapy were at middle and high 
levels of hope, suggesting that although CC patients suffered 
from physical and psychological distress, most were still con-
fident and hopeful about the future, which is consistent with 
the results of research by Gan Yanling et al. [25]. We also found 
that patients had higher levels of hope when they were older 

Total score of level of hope (x±s, score) P r

Psychological distress index <0.001 –0.736

	 None pain 42.17±2.32

	 Mild pain 35.30±3.89

	 Moderate pain 31.00±2.76

	 Severe pain 25.09±2.34

	 Extreme pain 21.78±3.23

Related factors of psychological distress <0.001

	 Practical problem 30.51±3.99

	 Emotional problem 31.75±6.13

	 Communication problem 36.31±4.20

	 Physical problem 31.55±2.67

	 Spiritual/religious problem 38.16±4.86

Table 3. Level of hope score for patients with different psychological distress indexes and related factors.

Figure 2. �HHI score of CC patients during radiotherapy. 
HHI – herth hope index; CC – cervical cancer.
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with higher household income and in lower clinical stage; pa-
tients with full medical insurance had better level of hope than 
those with partial medical insurance and self-funded, and the 
levels of hope of married patients were higher than unmar-
ried ones. When compared with young CC patients, the old-
er CC patients had less stress about the prognosis, such as 

changing femaleness, sex life disorder, relationship between 
wife and husband, and family harmony [26]. Patients with high 
household income had less psychological burden because of 
less economic pressure, while those at higher clinical stage 
were more difficult to cure, which may increase psycholog-
ical pressures and reduce the level of hope via developing 

Characteristics Total score of level of hope (x±s, score) P

Age <0.001

	 <45 years 30.18±5.73

	 ³45years 32.46±3.83

Educational level 0.424

	 £ High school 31.65±4.46

	 ³ University 31.99±4.53

Marital status <0.001

	 Single 25.39±2.68

	 Married 32.50±4.19

Work condition 0.924

	 Employed 31.73±4.56

	 Unemployed 31.69±4.64

Household income (RMB/month) <0.001

	 £1500 27.30±2.63

	 1500~3000 29.46±3.03

	 ³3000 31.79±3.00

Medical cost source 0.001

	 Full medical insurance 36.63±4.38

	 Partial medical insurance 32.07±4.04

	 Self-funded 28.69±4.47

Religion 0.648

	 Yes 31.60±4.91

	 No 31.83±4.51

Physical exercise time (hour/week) 0.793

	 £3 31.72±4.61

	 >3 31.83±4.60

Clinical stage 0.001

	 I 35.34±3.65

	 II 31.27±4.23

	 III 28.95±3.74

Table 4. Comparison of level of hope for patients with different basic characteristics.
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negative emotions like fear, despair, and tension [27]. Patients 
who do not have to pay all medical expenses themselves have 
less worry during treatment, which contributes to improved 
level of hope [28]. In addition, support may explain why mar-
ried patients had better level of hope than unmarried ones, 
and Carpenter et al. reported that social support can benefit 
patients [29]. As the most important type of social support, 
marriage can make patients feel more support and care from 
family, which will improve their ability to cope with difficul-
ties and increase their confidence in triumph over illness [24]. 
In this study, it was reported that patients’ psychological dis-
tress index was negatively correlated with level of hope, indi-
cating that a higher level of hope could result in decreasing 
level of anxiety and depression for patients, thereby reducing 
the degree of psychological distress, which is beneficial to the 
treatment of disease [30].

Coping style
Physical 
status

Society/family 
status

Emotional 
status

Functional 
status

Affixation 
attention

Overall 
situation

Confrontment 0.092* 0.003 0.035 0.051 0.060 0.094*

Evasion –0.092* –0.024 –0.038 –0.048 –0.050 –0.099*

Optimism 0.097 0.035 0.033 0.051 0.050 0.104*

Predestination –0.096* –0.018 –0.028 –0.047 –0.051 –0.094*

Emotional expression –0.094* –0.009 –0.026* –0.043* –0.045 –0.086

Appeasement 0.099* 0.017 0.031 0.051 0.055 0.099*

Support 0.094* 0.021 0.032 0.052 0.050 0.097*

Self-reliance 0.101* 0.014 0.025 0.052 0.041 0.090*

Table 5. Correlation between QOL and coping style for CC patients during radiotherapy.

* Means P<0.05.

Figure 3. �FACT-Cx score of CC patients during radiotherapy. 
FACT-Cx – functional assessment cancer therapy-cervix; 
CC – cervical cancer.
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Figure 4. �Coping style score of CC patients 
during radiotherapy. CC – cervical 
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As a subjective feeling, QOL is a multidimensional concept in-
volving physical function, psychological function, and social 
function [31]. In this study, QOL of CC patients during radio-
therapy were at middle and high levels. In addition, the cor-
relation analysis of QOL and coping style found that QOL was 
positively correlated with confrontment, optimism, appease-
ment, and self-reliance, while QOL was negatively correlated 
with predestination and emotional expression. Coping style is 
the mental self-adaptation and psychological support mecha-
nism that helps patients reduce mental stress, and it plays an 
important role in psychological health [32]. In terms of posi-
tive coping styles, confrontment, optimism, appeasement, and 
self-reliance are able to release psychological distress, thereby 
helping treatment and recovery [33], in which optimism helps 
patients to receive treatment positively and activate the im-
mune system [34]. In addition, predestination and emotion-
al expression were negative coping styles in which emotional 
expression manifests as losing temper, blaming others, and 
impulsiveness; however, these behaviors and emotions can-
not change the status quo and reduce stress at all, but rath-
er affect their relationship with others so as to result in psy-
chological burden and damage to health [35].

Conclusions

To sum up, our study supports that for CC patients during ra-
diotherapy, the morbidity of psychological distress was rath-
er high, but they were at middle and high levels of hope. 
Moreover, a positive and healthy outlook is beneficial for pa-
tients to improve their QOL. Hope helps improve the QOL of 
CC patients during radiotherapy. Providing CC patients with 
good guidance about the level of hope and coping style can 
help patients understand the disease, reduce the psychologi-
cal distress, and improve the level of hope so as to cope with 
disease positively.
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