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Background: Ovarian cancer isa common gynecological malignancy, leading to
approximately 200,000 deaths globally in 2020. Research has shown that regular
physical activity can reduce the toxic side effects of cancer treatment, reduce
morbidity and mortality, extend survival time, and improve quality of life. We
aimed to evaluate physical activity regimens in patients undergoing
chemotherapy for ovarian cancer and analyze the factors influencing physical
activity levels.

Methods: To facilitate the selection of patients with ovarian cancer hospitalized
for chemotherapy in the Third Affiliated Hospital of Zhengzhou University and
the First Affiliated Hospital of Zhengzhou University from August 2022 to
February 2023, questionnaire surveys were conducted using the General
Information Questionnaire, International Physical Activity Questionnaire,
Hospital Anxiety and Depression Scale, and Revised Piper Fatigue Scale.

Results: Data were collected from 167 patients with ovarian cancer. Overall, 96
(57.5%) patients had low physical activity levels, 53 (31.7%) had moderate physical
activity levels, and 18 (10.8%) had high physical activity levels. Logistic regression
analysis revealed that sleep status, social support, anxiety, depression, and
cancer-related fatigue were the main factors influencing physical activity in
patients undergoing chemotherapy for ovarian cancer.

Conclusions: Physical activity levels of patients undergoing ovarian cancer
chemotherapy were generally low. Therefore, healthcare professionals should
pay greater attention to the physical activity in these patients. Targeted and
individualized health guidance is recommended, and activity interventions
should be implemented according to the influencing factors to promote
disease understanding and increase physical activity levels.
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1 Introduction

Ovarian cancer is a common gynecological malignancy. The
latest global cancer statistics for 2020 reported 310,000 new cases of
ovarian cancer and 200,000 deaths (1). The incidence and mortality
rates of ovarian cancer vary significantly in different regions and
countries worldwide but are on a clear upward trajectory in China
(2). The disease course of ovarian cancer is insidious and lacks
effective screening and early diagnostic measures; as a result, most
patients are already in the middle or late stage of the disease at the
time of diagnosis. Unfortunately, late-stage ovarian cancer has a
poor prognosis, with high recurrence and mortality rates: the 5-year
survival rate is less than 20%, and approximately 70% of patients
have a recurrence (3, 4). The higher recurrence and mortality
rates of ovarian cancer are alarming, and thus, our study was
undertaken with the aim of drawing increased attention for this
underrepresented patient population. Clinical treatment of ovarian
cancer is based on surgery combined with chemotherapy to
improve the prognosis. However, treatment side effects
significantly impact daily functions, damage physical and mental
health, and can even interrupt treatment, endangering the life of the
patient (5, 6). As the field of exercise oncology has emerged, many
scholars have agreed that exercise has a strong positive effect on the
improvement of side effects related to chemotherapy, and that a
series of effective behavioral interventions need to be taken to
improve exercise adherence. Research has shown that regular
physical activity can reduce the toxic side effects of cancer
treatment, reduce morbidity and mortality, extend survival time,
and improve quality of life (7-9). The American College of Sports
Medicine recommends that cancer survivors perform no less than
150 min of moderate-intensity or 75 min of high-intensity physical
activity per week (10). Although several international organizations
have emphasized that cancer patients can safely exercise during
treatment to improve physical functioning and treatment- related
complications, this benefit has not been reported in studies of
ovarian cancer chemotherapy. Additionally, little is known about
the physical activity levels in patients undergoing chemotherapy for
ovarian cancer, and it is unclear what factors influence their exercise
levels. Therefore, this study aimed to understand the current
physical activity status of patients undergoing chemotherapy for
ovarian cancer through a cross-sectional survey, analyze the
influencing factors to draw the attention of clinical medical
personnel to this population’s physical activity patterns, and
provide a theoretical basis for the implementation of targeted and
individualized interventions.

2 Methods
2.1 Study participants

Convenience sampling was used to select patients with ovarian
cancer who were hospitalized for chemotherapy at the Third
Affiliated Hospital of Zhengzhou University and the First
Affiliated Hospital of Zhengzhou University between August 2022
and February 2023. Inclusion criteria were as follows: ® Undergoing
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chemotherapy for a diagnosis of ovarian cancer; @ Age > 18 years; ®
Able to walk independently; ® No evidence of mental illness or
cognitive impairment; ® Willing to voluntarily participate in
this study.

The exclusion criteria were: @ Contraindications to activity,
such as somatic diseases or severe myelosuppression requiring
activity restriction; @ Serious diseases of other systems; @
Combination of malignant tumors in other parts of the body.

2.2 Research tools

2.2.1 General information questionnaire

Based on a review of a large body of literature and in
conjunction with our clinical work practices (11-14), a general
information questionnaire was designed to collect participant
characteristics. The general information questionnaire included
age, body mass index, marital status, place of residence, level of
education, work status, per capita monthly family income,
healthcare payment method, sleep status, complications, tumor
stage, number of chemotherapy treatments, and social support.

2.2.2 International physical activity questionnaires
Formulated by the International Physical Activity Measurement
Group in 2001 and translated into Chinese by Qu and Li 2004, this
questionnaire has a re-test reliability of 0.63-0.89 and validity of 0.60-
0.72 (15). The questionnaire assessed the physical activity of the
participants in the preceding week, with seven entries involving four
levels of physical activity (high-intensity, moderate-intensity,
walking, and sitting) assigned a metabolic equivalent of 8.0, 4.0,
3.3, and 1.1, respectively. According to the calculated metabolic
equivalent of task values, high physical activity was defined as all
kinds of high-intensity physical activity for > 3 days, and overall
physical activity level > 1500 metabolic equivalent of task-min/week,
or a total of 3 kinds of physical activity for > 7 days, and the overall
physical activity level > 3000 metabolic equivalents of task-min/week.
Moderate physical activity was defined as all kinds of high-intensity
physical activity of at least 20 min per day, for a total of > 3 days, or
all kinds of moderate intensity/walking activities of at least 30 min
per day, for a total of > 5 days; or physical activity of 3 different types
of intensity for a total of > 5 days, and an overall weekly physical
activity level > 600 metabolic equivalent of task-min/week. Low
physical activity was defined as those who do not meet the
requirements for the medium-high subgroup outlined above (16).

2.2.3 Hospital anxiety and depression scale

To assess anxiety and depression in patients with various
clinical diseases, this survey is divided into the Self-Assessment
Scale for Anxiety (seven items) and the Self-Assessment Scale for
Depression (seven items), each of which is scored from 0 to 3
points. A score of 0-7 points represent no symptoms, while 8-10
points represent suspicious symptoms, and 11-21 points represent
definite symptoms. The higher the score, the more severe the
anxiety and depression. Cronbach’s o coefficients for the total,
anxiety, and depression scales were 0.879, 0.806, and 0.806,
respectively (17).
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2.2.4 Revised piper fatigue scale

The Revised Piper Fatigue Scale was used to measure fatigue
symptoms in patients with cancer, including 22 items and three
open-ended questions. This method evaluated four dimensions:
behavioral fatigue (six items), emotional fatigue (five items),
sensory fatigue (five items), and cognitive fatigue (six items). Each
entry was scored from 0 to 10 points, with 0 indicating no fatigue
and 10 indicating the most severe fatigue. The total score ranged
from 0 to 220 points, and the average score was the total score
divided by 22. the higher the score, the higher the level of fatigue.
Cronbach’s o coefficient for this scale was 0.97 (18).

2.3 Data collection

Our study was approved by the Hospital Ethics Committee of the
Third Affiliated Hospital of Zhengzhou University (Ethical approval
number 2023-097-01). Data collection and analysis were conducted
by three postgraduate students with >8 years of experience in
oncology-related profession and had uniform training. A survey
was conducted using a questionnaire during hospitalization. All
participants provided informed consent prior to taking the survey.
Participants completed the questionnaire independently, and the
researchers assisted those with dyslexia or writing difficulties after
detailed inquiries using neutral and non-suggestive language.

2.4 Statistical analysis

The study included 16 variables and the required sample size
was estimated to be 5-10 times the total number of study variables.
Considering that 20% of the questionnaires would be invalid, the
final required sample size was determined to be 96-192.

Data were analyzed statistically using SPSS 25.0, and
quantitative data conforming to normal distribution were
expressed as mean * standard deviation (¥ +s), and the median
and interquartile spacing [M (P25, P75)] were used to express
quantitative data with skewed distribution. The qualitative data
were expressed as frequency and composition ratio (%). The
influential factors were analyzed using the chi-square test, rank-
sum test, analysis of variance, and ordered logistic regression
analysis. The test level o = 0.05.

3 Results

3.1 General data of patients undergoing
chemotherapy for ovarian cancer

One hundred and seventy-five questionnaires were administered.
After exclusion of eight questionnaires with direct data errors and
logical errors, 167 valid questionnaires were included in the analysis,
with an effective recovery rate of 95.4%. Data from 167 patients
undergoing chemotherapy for ovarian cancer with ages ranging from
18 to 78 (51.01 + 12.26) years were included. Body mass indexes
ranged from 16.23 to 30.82 (23.92 + 2.69) kg/m’ the number of
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chemotherapy treatments ranged from 1 to 12 (3.99 £ 1.94), the
anxiety scores were 7.41 + 3.30, the depression scores were 10.66 +
3.21, and the fatigue scores were 3.72 + 1.53. These data and other
general information are shown in Table 1.

3.2 Physical activity status of patients
undergoing ovarian cancer chemotherapy

One hundred sixty-seven patients undergoing ovarian cancer
chemotherapy had a daily sedentary time of 212.11 (130, 300) min/
day, and a total physical activity metabolic equivalent of 791.55
(330, 1074.45) metabolic equivalent of task-min/week. Among
them, 96 (57.5%) had low physical activity levels, 53 (31.7%) had
moderate physical activity levels, and 18 (10.8%) had high physical
activity levels.

3.3 Univariate analysis of physical activity in
patients undergoing chemotherapy for
ovarian cancer

The univariate analysis showed that the physical activity levels
of patients with ovarian cancer for different ages, body mass index,
place of residence, marital status, education level, working status,
per capita monthly household income, medical expense payment
methods, complications, and chemotherapy times were not
statistically significant (P > 0.05). In contrast, the physical activity
levels of patients with different sleep conditions, tumor stages, and
social support were statistically significant (P< 0.05) (Table 1).

3.4 Correlation analysis of physical activity
with sleep quality, tumor staging, social
support, anxiety, depression, and fatigue in
patients undergoing chemotherapy for
ovarian cancer

Physical activity levels were positively associated with sleep
quality and social support and negatively correlated with tumor
staging, anxiety, depression, and fatigue (Table 2). A comparison of
the anxiety, depression, and fatigue scores of patients undergoing
chemotherapy for ovarian cancer with various levels of physical
activity is shown in Table 3.

3.5 Multifactorial analysis of factors
influencing physical activity in patients
undergoing chemotherapy for

ovarian cancer

With physical activity level as the dependent variable, factors
with statistically significant differences in univariate analysis (P<
0.05), and anxiety, depression, and fatigue scores were taken as
independent variables in the multifactorial logistic regression model
for analysis, with the original values of the continuous variables
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TABLE 1 Comparison of physical activity levels in patients undergoing chemotherapy for ovarian cancer with different characteristics (n=167).

Variant Number of cases [cases (%)] Physical activity level
Low (%)  Medium (%) High (%)
Age 2.436" 0.296
< 36 years 25 (15.0) 18 (18.8) 6 (11.3) 1(5.6)
36-65 years 132 (79.0) 73 (76.0) 42 (79.3) 17 (94.4)
> 65 years 10 (6.0) 5(5.2) 5(9.4) 0 (0)
BMI (kg/m?) 0.865° 0.649
<185 3(1.8) 1(1.0) 2 (3.8) 0 (0)
18.5 to 82 (49.1) 48 (50.0) 27 (50.9) 7 (38.9)
24.0 to 69 (41.3) 38 (39.6) 20 (37.7) 11 (61.1)
>28.0 13 (7.8) 9 (9.4) 4(7.6) 0 (0)
‘ Place of residence Rural 3.085" 0.214
Cities 85 (50.9) 44 (45.8) 29 (54.7) 12 (66.7)
Towns 82 (49.1) 52 (54.2) 24 (45.3) 6 (33.3)
‘ Marital status 2.766" 0.251
Married 134 (80.2) 73 (76.0) 45 (84.9) 16 (88.9)
Unmarried, divorced, or widowed 33 (19.8) 23 (24.0) 8 (15.1) 2 (11.1)
‘ Literacy level 3.962° 0.138
Primary and below 63 (37.7) 42 (43.8) 15 (28.3) 6 (33.3)
Middle school 66 (39.5) 32 (33.3) 22 (41.5) 12 (66.7)
College and above 38 (22.8) 22 (22.9) 16 (30.2) 0 (0)
Work status 0.371* 0.831
Active 38 (22.8) 22 (22.9) 11 (20.8) 5 (27.8)
Retired or unemployed 129 (77.2) 74 (77.1) 42 (79.2) 13 (72.2)
Monthly per capita household 5.308" 0.070
income
< 3000 64 (38.3) 34 (35.4) 24 (45.3) 6 (33.3)
3000-5000 62 (37.1) 29 (30.2) 22 (41.5) 11 (61.1)
> 5000 41 (24.6) 33 (34.4) 7 (13.2) 1(5.6)
Payment of medical expenses 8.201° 0.084
Out-of-pocket expenses 24 (14.4) 10 (10.4) 12 (22.6) 2 (11.1)
Provincial agricultural cooperative 82 (49.1) 44 (45.8) 26 (49.1) 12 (66.7)
Municipal/provincial health insurance 61 (36.5) 42 (43.8) 15 (28.3) 4 (22.2)
‘ Complications 1.401* 0.496
None 132 (79.0) 78 (81.3) 39 (73.6) 15 (83.3)
Yes 35 (21.0) 18 (18.7) 14 (26.4) 3(16.7)
‘ Sleep quality 9.638" 0.008
Poor 74 (44.3) 52 (54.2) 18 (34.0) 4(22.2)
Good 93 (55.7) 44 (45.8) 35 (66.0) 14 (77.8)
(Continued)
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TABLE 1 Continued
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Variant Number of cases [cases (%)] Physical activity level
Low (%) Medium (%) High (%)
Tumor staging 10.150° 0.006
I 26 (15.6) 9 (9.4) 11 (20.8) 6(33.3)
1 51 (30.5) 30 (312) 13 (24.5) 8 (44.4)
i 59 (35.3) 40 (41.7) 15 (28.3) 4(223)
v 31 (18.6) 17 (17.7) 14 (26.4) 0 (0)
Number of chemotherapies ‘ 2.724° ‘ 0.256
<3 times 75 (44.9) 40 (41.7) 24 (45.3) 11 (61.1)
3 to 6 times 78 (46.7) 45 (46.9) 27 (50.9) 6(33.3)
> 6 times 14 (8.4) 11 (11.4) 2(3.8) 1(5.6)
Social support ‘ 24814°  <0.001
None 106 (63.5) 76 (79.2) 24 (45.3) 6(33.3)
Yes 61 (36.5) 20 (20.8) 29 (54.7) 12 (66.7)

a, x* values; b, Z values; BMI, Body Mass Index.

entered and the categorical variables assigned (Table 4). This study
revealed that sleep quality, social support, anxiety, depression, and
fatigue significantly influenced the physical activity levels of patients
undergoing ovarian cancer chemotherapy (P< 0.05) (Table 5).

4 Discussion

Physical activity levels urgently need to be increased in patients
with ovarian cancer undergoing chemotherapy. In this study, over
half of the patients had a low physical activity level, which is
consistent with previous studies (19). Only 25.1% of the patients
in this study achieved the guideline-recommended amount of
exercise, which is slightly higher than that in the study by
Mizrahi et al. (12) this is related to the regional environment and
the exercise benefits of recent years, but the overall physical activity
levels remain low. Jones et al. (14) noted in a systematic review of
physical activity in survivors of ovarian cancer that most patients
had reduced physical activity after a clear diagnosis. This suggests
that the physical activity level of patients undergoing chemotherapy

TABLE 2 Correlation of physical activity with sleep quality, tumor
staging, social support, anxiety, depression, and fatigue in patients
undergoing chemotherapy for ovarian cancer (n=167, r).

Variant r P
Sleep quality 0.240 0.002
Tumor staging -0.173 0.025
Social support 0.385 <0.001
Anxiety -0.388 <0.001
Depression -0.423 <0.001
Fatigue -0.412 <0.001
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for ovarian cancer both at home and abroad is insufficient and
needs to be improved. The underlying reasons for reduced physical
activity may be as follows: first, the side effects of nausea, vomiting,
and fatigue during chemotherapy consume most of the patient’s
physical strength, which affects the orderly conduct of activities;
second, postoperative recovery time in some patients is relatively
short, and their optimal state of fitness was not reached, thus
decreasing the number of activities; third, during the
hospitalization period, the lack of space and variety for fitness
and sports facilities due to the limited environment affects the
activities to a certain extent. To address this situation, medical
personnel should attach great importance to physical activity in
these patients. On the one hand, they should efficiently manage the
side effects of treatment, strengthen disease education, and improve
the traditional misperception of sedation. On the other hand, based
on the wide range of benefits of exercise for patients with cancer,
medical personnel may consider incorporating exercise into clinical
practice as a part of clinical treatment programs. Moderate-
intensity physical activity regulates cardiovascular function and
can be performed daily (20). However, high-intensity physical
activity is also a safe, effective, and feasible clinical intervention
for patients with cancer. It can effectively inhibit tumor growth,
improve cardiorespiratory function and health, and reduce
detrimental effects such as fatigue (21, 22). Therefore, in clinical
practice, medical personnel should provide patients with targeted
and individualized guidance on high-intensity physical activity
within the patient’s tolerability. Finally, medical institutions at all
levels should establish and improve relevant exercise facilities and
venues to provide patients with an exercise-positive environment.

Several factors influenced the physical activity levels in
our study:

(1) Sleep quality.

The regression analysis unveiled a notable statistical association
between sleep quality and physical activity levels (OR=2.950, 95%
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TABLE 3 Comparison of anxiety, depression, and fatigue scores in patients undergoing chemotherapy for ovarian cancer with different levels of

physical activity (n=167).

Sports event

Physical activity level

Moderate
Anxiety 8.32 £3.33 6.58 +2.82
Depression 11.68 + 2.30 9.87 £2.82
Fatigue 4.26 £ 1.47 311 £ 1.16

TABLE 4 Assignment of variables.

Variant Variable assignment

Physical activity level Low = 1; Moderate = 2; High = 3

Sleep quality Better = 1; Worse = 2
Tumor staging I=1; [I=2; 11I=3; IV=4

Social support Yes = 1; No = 2

Anxiety Continuous variables
Depression Continuous variables
Fatigue Continuous variables

CI 1.357-6.412, P=0.006). Specifically, compared to patients with
poorer sleep quality, patients with better sleep quality were2.950
times more likely to increase their physical activity level by one
grade. The physical activity level of patients with better sleep quality
was relatively high, which is consistent with previous studies (23,
24). Sleep is an essential process in physical and psychological
recovery, and adequate sleep is conducive to maintaining body
energy and desire to perform physical activity. Moreover,
appropriate moderate-to-high-intensity physical activity also helps
improve sleep quality (25). This suggests that healthcare
professionals in clinical practice, in addition to creating a quiet,
comfortable sleep environment, should encourage patients to
exercise during the day to improve sleep quality by ensuring
adequate sleep at night.

(2) Social support.

The regression analysis showed a statistically significant
relationship between social support and physical activity level
(OR=4.486,95% CI 2.096-9.600, P<0.001). Specifically, compared
to patients without social support, patients with social support were

50 £2.72 11.380 ‘ <0.001
7.56 £ 2.90 17.804 ‘ <0.001
2.62 + 1.65 17.684 ‘ <0.001

4.486 times more likely to increase their physical activity level by
one grade. Physical activity level was better in patients with social
support, which is in line with the results of Huang et al. (26).
Additionally, Smith et al. (27) found that support from family
members led to more leisure time and physical activity. This may be
because encouragement from family and friends and guidance from
healthcare professionals can alleviate psychological burden and
stimulate their motivation to exercise, improving exercise
compliance. This suggests that healthcare professionals should
strengthen caregivers’ exercise rehabilitation education while
encouraging patients to actively exercise and work together to
formulate personal exercise programs suitable for patients of all
skill levels.

(3) Anxiety and depression.

Anxiety and depression are risk factors for reduced physical
activity levels in patients undergoing chemotherapy for ovarian
cancer. For each point increase in the anxiety or depression score,
the probability of patients increasing physical activity level by one
grade was 0.858 and 0.779 times higher than before, respectively.
The more severe the anxiety and depression, the lower the level of
physical activity. Teychenne et al. (28) concluded that a depressed
mood increases the impairment in physical activity. Helgadottir
et al. (29) found that patients with anxiety and depression were
more inclined to engage in sedentary behavior. This may be due to
the patient’s unwillingness to exercise or fear of activity due to the
loss of ovarian function after surgical removal of the ovaries,
decreased secretion of sex hormones, or depressed mood resulting
from endocrine dysfunction. A previous study showed that the
more fearful patients were of activity, the more likely they were to
develop sedentary behavior (30). In general, female patients with
cancer tend to be more emotionally sensitive and vulnerable, have
weak psychological resilience, poor self-regulation, and exhibit
higher levels of anxiety and depression (31). Compared with

TABLE 5 Ordered logistic regression analysis of factors influencing physical activity in patients undergoing chemotherapy for ovarian cancer (n=167).

Independent 95% CI
variable
Sleep quality 1.082 0.396 7.455 0.006 2.950 1.357-6.412
Social support 1.501 0.388 14.948 <0.001 4.486 2.096-9.600
Anxiety -0.154 0.072 4502 0.034 0.858 0.744-0.988
Depression -0.250 0.075 11.020 0.001 0.779 0.672-0.903
Fatigue -0.451 0.138 10.733 0.001 0.637 0.486-0.834

SE, standard error; OR, odds ratio; CI, confidence interval.
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other cancer populations, women treated for ovarian cancer are at a
higher risk of anxiety and depression (32), with frequent negative
emotions, and lack of motivation to exercise. This suggests that
healthcare professionals should assess patients’ psychological
conditions in real-time, establish effective communication, divert
patients’ attention, provide psychological support, allow patients to
establish confidence in overcoming the disease, and alleviate
negative emotions to stimulate motivation to exercise.

(4) Cancer-related fatigue.

The regression analysis showed that for each point increase in the
fatigue score, the probability of patients increasing their physical
activity level by one grade was 0.637 times higher than before.
Regression analysis revealed a negative correlation between fatigue
and physical activity level, which is consistent with the results of
previous studies (12). A prospective study by Eyl et al. (33) found that
physical activity in patients with cancer was closely related to decreased
fatigue. Fatigue is one of the most common and unmanageable
symptoms in patients with cancer, with an incidence rate of 30%-
99% (34, 35). Patients with fatigue have a self-perceived depletion of
energy and stamina, and decreased interest in exercise leads to reduced
physical activity. Exercise is the most effective non-pharmacological
intervention for reducing fatigue, and several international
organizations have emphasized the safety and importance of exercise
in treating patients with cancer (10, 36-38). Therefore, healthcare
professionals should understand why patients do not exercise, explain
the importance of exercise and the mechanisms by which exercise
changes mood and energy, and adopt practical exercise strategies to
encourage patients to actively participate in exercise to alleviate the side
effects of treatment.

5 Conclusion

The physical activity levels of patients receiving chemotherapy
for ovarian cancer are low and need to be improved. Poor sleep, lack
of social support, anxiety, depression, and cancer-related fatigue
were influencing factors. Healthcare professionals should promptly
assess the health of patients with these risk factors and provide
targeted health guidance based on the specific conditions of the
patients. Practical and effective interventions should be used to
encourage these individuals to actively engage in various types of
physical activities. This will not only improve their activity levels
but also promote overall health improvement.

6 Limitations of this study

Firstly, we specifically examined patients with ovarian cancer
undergoing chemotherapy in two hospitals, which could affect the
generalizability of our findings due to the restricted sample size and
representativeness. Moreover, the influence of other factors possibly
related to physical activity, such as nutrition, pain, and wound
healing, may have been overlooked. A multicenter and large-sample
study may be carried out in the future that incorporates other
important factors affecting the physical activity of patients with
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ovarian cancer undergoing chemotherapy. Additionally, the use of
self-reported physical activity questionnaires may have led to bias,
and the level of physical activity may not have been accurately
quantified. To further validate our findings, future investigations
could integrate objective tools and assessments for data collection
and consider conducting longitudinal studies. Finally, the results of
this study focused on the isolated impact of individual variables on
the level of physical activity. The interactions between variables may
have an impact on the level of physical activity, which warrants
further exploration in future studies.

7 Implications for clinical
medical personnel

Our study has strong practical implications for clinical work
and offers important guidance recommendations, emphasizing the
need for future interventions in physical activity in patients
undergoing chemotherapy for ovarian cancer to improve physical
activity levels and thus treatment-related complications. In
addition, medical workers should receive relevant professional
training to fully assess the factors affecting the physical activity
level of patients undergoing chemotherapy for ovarian cancer and
adopt effective strategies to improve the physical activity level of
patients. One final recommendation is that clinical workers create a
positive and supportive exercise environment for patients. They
should design targeted and individualized exercise programs based
on the full evaluation of the patients’ physical and mental
conditions, with the view to improve the adherence to physical
activity and ultimately the quality of life of patients.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of the Third Affiliated Hospital of Zhengzhou
University. The studies were conducted in accordance with the
local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

SZ: Conceptualization, Data curation, Formal Analysis,
Investigation, Software, Writing — original draft. FZ: Funding
acquisition, Project administration, Resources, Supervision, Writing —
review & editing, Data curation. FY: Conceptualization, Formal
Analysis, Investigation, Software, Writing — review & editing. JY:

frontiersin.org


https://doi.org/10.3389/fonc.2023.1290747
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhang et al.

Investigation, Resources, Writing — review & editing. LZ: Investigation,
Writing - original draft, Data curation, Formal Analysis. JX:
Supervision, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was supported by the Medical Science and Technology Research
Program of Henan Province (Grant number 20190335).

Acknowledgments

The authors would like to thank all the patients who
participated in this study.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer ] Clin (2021) 71:209-49. doi: 10.3322/caac.21660

2. Tang ZY, Deng MG, Yu CH, Liu Q. Analysis of the current status and trend of the
burden of disease for ovarian cancer in China. Int J Obstet Gynecol (2022) 49:222-7.
doi: 10.12280/gjfckx.20211193

3. Gu ZH, Qiu T, Yang SH, Tian FQ, Wu H. A study on the psychological factors
affecting the quality of life among ovarian cancer patients in China. Cancer Manag Res
(2020) 12:905-12. doi: 10.2147/CMAR.S239975

4. Reid BM, Permuth JB, Sellers TA. Epidemiology of ovarian cancer: a review.
Cancer Biol Med (2017) 14:9-32. doi: 10.20892/j.issn.2095-3941.2016.0084

5. Avancini A, Tregnago D, Rigatti L, Sartori G, Yang L, Trestini I, et al. Factors
influencing physical activity in cancer patients during oncological treatments: A
qualitative study. Integr Cancer Ther (2020) 19:1534735420971365. doi: 10.1177/
1534735420971365

6. Wang JT, Shi T, Cui N, He L, Wang FX. Introduction to clinical nursing
countermeasures of tumor chemotherapy side effects. Chin ] Tumor Prev Control
(2018) 25:307-9. doi: 10.16073/j.cnki.cjcpt.2018.52.196

7. Wang ZZ, Wang ], Zhang XB, Xu JH. Physical activity/exercise and cancer
prevention: research and application. J Chengdu Institute Phys Educ (2022) 48:1-7+23.
doi: 10.15942 /j,jcsu.2022. 06.001

8. Cannioto RA, Hutson A, Dighe S, McCann W, McCann SE, Zirpoli GR, et al.
Physical activity before, during, and after chemotherapy for high-risk breast cancer:
relationships with survival. ] Natl Cancer Inst (2021) 113:54-63. doi: 10.1093/jnci/djaa046

9. Rock CL, Thomson CA, Sullivan KR, Howe CL, Kushi LH, Caan BJ, et al.
American Cancer Society Nutrition and physical activity guideline for cancer survivors.
CA Cancer ] Clin (2022) 72:230-62. doi: 10.3322/caac.21719

10. Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried W, Galvao DA,
Pinto BM, et al. American College of Sports Medicine roundtable on exercise guidelines
for cancer survivors. Med Sci Sports Exerc (2010) 42:1409-26. doi: 10.1249/
MSS.0b013e3181e0c112

11. Liu §J, Zhu BY, Luan SH, Shi XJ, Han N, Yan Y. Analysis of physical activity level
and influencing factors in hematopoietic stem cell transplantation patients. China Nurs
Management (2021) 21:833-9. doi: 10.3969/j.issn.1672-1756.2021.06.008

12. Mizrahi D, Naumann F, Broderick C, Samara ], Ryan M, Friedlander M.
Quantifying physical activity and the associated barriers for women with ovarian
cancer. Int ] Gynecol Cancer (2015) 25:577-83. doi: 10.1097/IGC.0000000000000349

13. Song QF, Yin GX, Liu CE, Yu KL. A study on the status and influencing factors
of physical activity in patients with permanent stoma for rectal cancer. ] Nursing (2021)
36:14-8. doi: 10.3870/j.issn.1001-4152.2021.01.014

14. Jones TL, Sandler CX, Spence RR, Hayes SC. Physical activity and exercise in
women with ovarian cancer: a systematic review. Gynecol Oncol (2020) 158:803-11. doi:
10.1016/j.ygyno.2020.06.485

15. Qu NN, Li K]J. Reliability and validity of the Chinese international physical
activity questionnaire. Chin ] Epidemiol (2004) 25:265-8. doi: 10.3760/j.issn:0254-
6450.2004.03.021

16. Fan MY, Lu J, He PP. Calculation of physical activity levels in the International
Physical Activity Questionnaire. Chin J Epidemiol (2014) 35:961-4. doi: 10.3760/
cma.j.issn.0254-6450.2014.08.019

Frontiers in Oncology

10.3389/fonc.2023.1290747

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

17. Sun ZX, Liu HX, Jiao LY, Zhou T, Yang LN, Fan JY. A study on the reliability and
validity of the Hospital Anxiety and Depression Scale. Chin ] Clin Phys. (Electronic
Edition). (2017) 11:198-201. doi: 10.3877/cma.j.issn.1674-0785.2017.02.005

18. Piper BF, Dibble SL, Dodd M]J, Weiss MC, Slaughter RE, Paul SM. The revised
Piper Fatigue Scale: psychometric evaluation in women with breast cancer. Oncol Nurs
Forum (1998) 25:677-84.

19. Jones T, Sandler C, Vagenas D, Janda M, Obermair A, Hayes S. Physical activity
levels among ovarian cancer survivors: a prospective longitudinal cohort study. Int J
Gynecol Cancer (2021) 31:553-61. doi: 10.1136/ijgc-2020-002107

20. Lang ZM, Yan W, Yan H. Meta-analysis of the effect of different intensity
exercise on rehabilitating patients with cardiovascular disease. Nurs Res (2018)
32:1896-900. doi: 10.12102/j.issn.1009-6493.2018.12.018

21. Hofmann P. Cancer and exercise: the Warburg hypothesis, tumor metabolism and
high-intensity anaerobic exercise. Sports (Basel) (2018) 6:10. doi: 10.3390/sports6010010

22. Mugele H, Freitag N, Wilhelmi J, Yang Y, Cheng S, Bloch W, et al. High-
intensity interval training in the therapy and aftercare of cancer patients: a systematic
review with meta-analysis. ] Cancer Surviv (2019) 13:205-23. doi: 10.1007/s11764-019-
00743-3

23. Stefan L, Vrgoé G, Rupti¢ T, Spori$ G, Sekuli¢ D. Sleep duration and sleep
quality are associated with physical activity in elderly people living in nursing homes.
Int ] Environ Res Public Health (2018) 15:2512. doi: 10.3390/ijerph15112512

24. Wang HD, Wang MY, Zhou XM. Cross-lagged analysis of the relationship
between sleep duration and physical activity in urban older adults. Chin J Prev Med
(2023) 24:53-7. doi: 10. 16506/j. 1009-6639. 2023. 01. 010

25. Sejbuk M, Mironczuk-Chodakowska I, Witkowska AM. Sleep Quality: A
narrative review on nutrition, stimulants, and physical activity as important factors.
Nutrients (2022) 14:1912. doi: 10.3390/nu14091912

26. Huang WY, Huang H, Wu CE. Physical activity and social support to promote a
health-promoting lifestyle in older adults: an intervention study. Int J Environ Res
Public Health (2022) 19:14382. doi: 10.3390/ijerph192114382

27. Lindsay Smith G, Banting L, Eime R, O'Sullivan G, Van Uffelen JGZ. The
association between social support and physical activity in older adults: a systematic
review. Int ] Behav Nutr Phys Act (2017) 14:56. doi: 10.1186/s12966-017-0509-8

28. Teychenne M, Abbott G, Stephens LD, Opie RS, Olander EK, Brennan L, et al.
Mums on the Move: A pilot randomized controlled trial of a home-based physical
activity intervention for mothers at risk of postnatal depression. Midwifery (2021)
93:102898. doi: 10.1016/j.midw.2020.102898

29. Helgadottir B, Forsell Y, Ekblom O. Physical activity patterns of people affected
by depressive and anxiety disorders as measured by accelerometers: a cross-sectional
study. PloS One (2015) 10:e0115894. doi: 10.1371/journal.pone.0115894

30. Zhou DD, Niu ME, Han YX, Wu ZY, Yang FK. Analysis of sedentary behavior
and influencing factors in stable chronic obstructive pulmonary disease patients. J Nurs
(2022) 37:29-32+6. doi: 10.3870/j.issn.1001-4152.2022.18.029

31. Linden W, Vodermaier A, Mackenzie R, Greig D. Anxiety and depression after
cancer diagnosis: prevalence rates by cancer type, gender, and age. ] Affect Disord
(2012) 141:343-51. doi: 10.1016/j.jad.2012.03.025

32. Norton TR, Manne SL, Rubin S, Carlson ], Hernandez E, Edelson MI, et al.
Prevalence and predictors of psychological distress among women with ovarian cancer.
J Clin Oncol (2004) 22:919-26. doi: 10.1200/JCO.2004.07.028

frontiersin.org


https://doi.org/10.3322/caac.21660
https://doi.org/10.12280/gjfckx.20211193
https://doi.org/10.2147/CMAR.S239975
https://doi.org/10.20892/j.issn.2095-3941.2016.0084
https://doi.org/10.1177/1534735420971365
https://doi.org/10.1177/1534735420971365
https://doi.org/10.16073/j.cnki.cjcpt.2018.s2.196
https://doi.org/10.15942 /j.jcsu.2022. 06.001
https://doi.org/10.1093/jnci/djaa046
https://doi.org/10.3322/caac.21719
https://doi.org/10.1249/MSS.0b013e3181e0c112
https://doi.org/10.1249/MSS.0b013e3181e0c112
https://doi.org/10.3969/j.issn.1672-1756.2021.06.008
https://doi.org/10.1097/IGC.0000000000000349
https://doi.org/10.3870/j.issn.1001-4152.2021.01.014
https://doi.org/10.1016/j.ygyno.2020.06.485
https://doi.org/10.3760/j.issn:0254-6450.2004.03.021
https://doi.org/10.3760/j.issn:0254-6450.2004.03.021
https://doi.org/10.3760/cma.j.issn.0254-6450.2014.08.019
https://doi.org/10.3760/cma.j.issn.0254-6450.2014.08.019
https://doi.org/10.3877/cma.j.issn.1674-0785.2017.02.005
https://doi.org/10.1136/ijgc-2020-002107
https://doi.org/10.12102/j.issn.1009-6493.2018.12.018
https://doi.org/10.3390/sports6010010
https://doi.org/10.1007/s11764-019-00743-3
https://doi.org/10.1007/s11764-019-00743-3
https://doi.org/10.3390/ijerph15112512
https://doi.org/10. 16506/j. 1009-6639. 2023. 01. 010
https://doi.org/10.3390/nu14091912
https://doi.org/10.3390/ijerph192114382
https://doi.org/10.1186/s12966-017-0509-8
https://doi.org/10.1016/j.midw.2020.102898
https://doi.org/10.1371/journal.pone.0115894
https://doi.org/10.3870/j.issn.1001-4152.2022.18.029
https://doi.org/10.1016/j.jad.2012.03.025
https://doi.org/10.1200/JCO.2004.07.028
https://doi.org/10.3389/fonc.2023.1290747
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhang et al.

33. Eyl RE, Thong MS, Carr PR, Jansen L, Koch-Gallenkamp L, Hoffmeister M, et al.
Physical activity and long-term fatigue among colorectal cancer survivors - a population-
based prospective study. BMC Cancer (2020) 20:438. doi: 10.1186/s12885-020-06918-x

34. Djalilova D, Mandolfo N, Berger AM, Cramer ME. Policy analysis of access to
and reimbursement for nonpharmacologic therapies for cancer-related fatigue. Public
Health Nurs (2019) 36:545-50. doi: 10.1111/phn.12615

35. Hagan TL, Arida JA, Hughes SH, Donovan HS. Creating individualized
symptom management goals and strategies for cancer-related fatigue for patients
with recurrent ovarian cancer. Cancer Nurs (2017) 40:305-13. doi: 10.1097/
NCC.0000000000000407

Frontiers in Oncology

09

10.3389/fonc.2023.1290747

36. Cong MH, Shi HP. Expert consensus on exercise therapy for Chinese patients
with Malignant tumors. Chin Sci Life Sci (2022) 52:587-602. doi: 10.1360/SSV-2022-
0028

37. Mitchell SA, Beck SL, Hood LE, Moore K, Tanner ER. Putting evidence into
practice: evidence-based interventions for fatigue during and following cancer
and its treatment. Clin ] Oncol Nurs (2007) 11:99-113. doi: 10.1188/07.CJON.99-
113

38. Berger AM, Mooney K, Alvarez-Perez A, Breitbart WS, Carpenter KM, Cella D,
et al. Cancer-related fatigue, version 2.2015. ] Natl Compr Canc Netw (2015) 13:1012—
39. doi: 10.6004/jnccn.2015.0122

frontiersin.org


https://doi.org/10.1186/s12885-020-06918-x
https://doi.org/10.1111/phn.12615
https://doi.org/10.1097/NCC.0000000000000407
https://doi.org/10.1097/NCC.0000000000000407
https://doi.org/10.1360/SSV-2022-0028
https://doi.org/10.1360/SSV-2022-0028
https://doi.org/10.1188/07.CJON.99-113
https://doi.org/10.1188/07.CJON.99-113
https://doi.org/10.6004/jnccn.2015.0122
https://doi.org/10.3389/fonc.2023.1290747
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Analysis of the status and factors influencing physical activity in patients undergoing ovarian cancer chemotherapy
	1 Introduction
	2 Methods
	2.1 Study participants
	2.2 Research tools
	2.2.1 General information questionnaire
	2.2.2 International physical activity questionnaires
	2.2.3 Hospital anxiety and depression scale
	2.2.4 Revised piper fatigue scale

	2.3 Data collection
	2.4 Statistical analysis

	3 Results
	3.1 General data of patients undergoing chemotherapy for ovarian cancer
	3.2 Physical activity status of patients undergoing ovarian cancer chemotherapy
	3.3 Univariate analysis of physical activity in patients undergoing chemotherapy for ovarian cancer
	3.4 Correlation analysis of physical activity with sleep quality, tumor staging, social support, anxiety, depression, and fatigue in patients undergoing chemotherapy for ovarian cancer
	3.5 Multifactorial analysis of factors influencing physical activity in patients undergoing chemotherapy for ovarian cancer

	4 Discussion
	5 Conclusion
	6 Limitations of this study
	7 Implications for clinical medical personnel
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


