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Objective: Nausea and vomiting are the distressing and debilitating side effects of
chemotherapy. This study explores the relationship between the degree of
nausea and vomiting and physical activity in patients with lung cancer during
the first chemotherapy cycle.

Design: A total of 107 patients with lung cancer who received platinum drugs
during chemotherapy in a hospital in Shanghai, China, in 2023 were involved in
this study. Data were collected with medical record system and self-reported
questionnaires.Questionnaires included the International Physical Activity
Questionnaire (IPAQ) and Index of Nausea, Vomiting, and Retching (INVR).
IPAQ was used before chemotherapy; INVR was used on the second and sixth
day of chemotherapy, followed by the analysis of the correlation between
physical activity status and degree of nausea and vomiting during
chemotherapy. The influencing factors of nausea and vomiting during
chemotherapy in patients with lung cancer were analyzed using logistic
regression analysis.

Results: More than half of the patients experienced nausea, vomiting or retching
related symptoms after chemotherapy, and the proportion of moderate to high
physical activity was 50.5%. Univariate analysis showed that the degree of nausea
and vomiting was influenced by factors such as age, gender, and history of
drinking (P < 0.05). The degree of nausea and vomiting was negatively correlated
with physical activity (P < 0.05). The multivariate linear analysis showed that
gender, history of drinking, and moderate and high physical activity are
contributing factors to nausea and vomiting during chemotherapy (P < 0.05).
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Conclusion: Moderate and high physical activity before chemotherapy is a
protective factor for nausea and vomiting in patients with lung cancer. Physical
activity can not only improve the degree of nausea and vomiting in patients with
lung cancer but also reduce the incidence in these patients during the first
chemotherapy cycle.
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lung cancer, nausea, vomiting, platinum, physical activity

1 Introduction

Lung cancer is a malignant tumor accounting for the highest
morbidity and mortality worldwide (1). According to the latest
cancer data, approximately 820,000 new cases of lung cancer and
710,000 deaths were observed in 2020, thereby ranking first in the
number of new cases and deaths by malignant tumors (1). Among
all the new cases of malignant tumors, lung cancer ranked first,
accounting for 18.06%, and the total number of malignant tumor
deaths also ranked first, accounting for 23.9% of the cases in China,
in 2022 (2). The survival of lung cancer patients has significantly
improved due to effective systems and advancements in multimodal
therapy, encompassing surgery, radiotherapy, chemotherapy,
immunotherapy, and molecular targeted therapy. Chemotherapy
has emerged as a pivotal treatment modality for lung cancer
patients (3). While it can alleviate clinical symptoms and extend
survival, it may also induce various adverse reactions, including
hair loss, bone marrow suppression, fatigue, nausea and vomiting,
sleep disturbances, depression, and anxiety (4, 5). Nausea and
vomiting represent the most prevalent and severe adverse
reactions despite the existence of global and domestic guidelines
for chemotherapy-induced nausea and vomiting (6, 7). These
guidelines recommend combination medications for nausea and
vomiting; however, the adherence to these guidelines in clinical
practice remains suboptimal.

In a multicenter prospective cohort study about breast cancer
patients, 44.9% and 12.8% of patients receiving highly emetogenic
chemotherapy experienced nausea and vomiting in less than 24
hours afte administration, respectively, and more than 24 hours
after administration, 59.4% and 44.6% of patients experienced
nausea and vomiting (8).High emetogenic drugs are used in lung
cancer patients during chemotherapy, they are still prone to nausea
and vomitiing in accordance with the guidelines. It is a distressing
concomitant symptom, which not only causes water and electrolyte
disorders and malnutrition but also leads to the interruption of
chemotherapy, thereby seriously affecting the patient’s quality of life
and the implementation and efficacy of chemotherapy. Aerobic
exercise and resistance and strength training can reduce nausea and
vomiting symptoms during chemotherapy treatment of patients
with tumors (9). Studies have shown that the severity and duration
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of nausea and vomiting improved and was significantly lower in
patients enrolled in yoga programs while undergoing chemotherapy
than those no in yoga programs (10, 11). However, the relationship
between nausea and vomiting symptoms and physical activity
during chemotherapy is unclear, and for patients with lung
cancer using highly emetogenic chemotherapy drugs, the
symptoms are severe during chemotherapy. Edbrooke et al. (12)
revealed that the physical activity level decreased in patients with
lung cancer undergoing chemotherapy, and Chemotherapy-related
symptoms can significantly affect physical activity. However, its
association with nausea and vomiting is unclear.

Therefore,we conduct a survey to study the status of physical
activity and the incidence of nausea and vomiting after intravenous
administration of chemotherapeutic agents. Moreover, we aimed to
analyze the correlations between nausea and vomiting and physical
activity in patients with lung cancer undergoing chemotherapy to
provide evidence for follow-up intervention studies. And we can
explore the right amount of exercise and improve the symptoms of
chemotherapy-related nausea and vomiting in lung cancer patients,
prevent or reduce the incidence of adverse reactions, prevent
malnutrition, and finally, improve their quality of life.

2 Methods
2.1 Patient enrollment

Briefly, the parent study enrolled adults who were >18 years old
with chemotherapy regimens containing platinum. Lung cancer
were diagnosed by pathological analysis and initially received
chemotherapy regimens containing platinum (cisplatin or
carboplatin). All patients had understood the purpose of the
study, volunteered to participate, and provided written informed
consent. The exclusion criteria were as follows: patients undergoing
hormone therapy those using prohibited drugs or alcohol, patients
with gastric surgery and incomplete or complete intestinal
obstruction, and those with nausea and vomiting not caused by
chemotherapy. Therefore, 127 patients with lung cancer who
received their first chemotherapy were enrolled in university
hospitals and the cancer center in Shanghai. In addition, there
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were 20 cases with incomplete data, which were regarded as invalid
samples. These patients refused to continue to answer the
questionnaire, possibly because they were in a bad mood and felt
uncomfortable during and after chemotherapy. Finally, only 107
patients with lung cancer were evaluated in the current analysis.

2.2 Data collection process

Individual interviews were conducted with lung cancer patients
who hospitalized at A University Hospital where the study was
conducted. Cross-sectional surveys and prospective clinical
observations were used to investigate the patients who met the
inclusion and exclusion criteria after obtaining informed consent
(1). The general information questionnaire and the International
Physical Activity Questionnaire (IPAQ) were completed following
admission but before chemotherapy. This study aimed to evaluate
the physical activity status of patients in the week before
chemotherapy (2); Participants reported and INVR were recorded
on the second and sixth day at 8pm after chemotherapy
administration, and the average value of the two results was
obtained to evaluate chemotherapy-induced nausea and vomiting
(Literature review indicates that the symptoms of nausea and
vomiting in patients with lung cancer were most obvious during
the 2-6™ day of the chemotherapy cycle (13); the second and sixth
day after intravenous infusion of chemotherapy drugs represented
acute and delayed nausea and vomiting, respectively. To clearly and
concisely show the relationship between physical activity and
nausea and vomiting symptoms, patients during the first
chemotherapy were selected for this study).

2.3 Estimation by medical staff

The professionally trained medical staff had a face-to-face
interaction with the patients, and the unified guidance language
was used to explain the purpose and significance of the study
and the relevant precautions in the confidentiality principles.
The questionnaire was immediately collected after the patients
filled it up, and it was checked and individually sorted. The
questionnaire with missing items that could not be completed
was considered invalid.

2.4 Instruments

2.4.1 General information questionnaire

The questionnaire was designed by the researchers themselves,
and it included characteristics such as age, gender, education level,
marital status, smoking and drinking history, motion sickness
history, and pregnancy-induced vomiting history. Additionally,
disease-related data such as tumor staging, surgery, chemotherapy
regimen, and antiemetic regimen were also included. On the day of
patient enrollment, clinical data information was collected through
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face-to-face interviews and from the hospital’s electronic medical
record system.

2.4.2 Index of nausea, vomiting, and retching

The INVR scale (14) has eight items and three dimensions,
including symptom experience time, symptom frequency, and
symptom severity. Each dimension has different items and
different scores for the three symptoms (nausea, vomiting,
and retching). The scale adopted the 5-point Likert scale, with 0-

» o« » o«

4 points representing “not at all,” “some,” “moderate,” “very
obvious,” and “very serious and unbearable.” The minimum and
maximum cumulative scores were 0 and 32 points, respectively. The
higher the score of each dimension, the more serious the degree of
nausea, vomiting, and retching in patients.

INVR is a self-evaluation questionnaire and it is used for
assessing the state of nausea,vomiting and retching in duration,
frequency and severity (15). But there was no clear grading of the
severity of patients’ overall self-perception,so it was graded
according to the total score by Quan X W as follow (16).This
classification was used to better account for the overall degree of
nausea, vomiting and retching as follow.

No nausea, vomiting, or retching represented grade 0; <8 points
represented grade I; 9-16 points represented grade II; 17-24 points
represented grade III; >24 points represented grade IV. In 2002,
experts from the Beijing Cancer Institute and the Chinese Academy
of Medical Sciences translated INVR into Chinese, and they
assessed the reliability and validity of the Chinese version of the
RINVR scale. Cronbach’s o coefficient was 0.952, indicating good

reliability and validity of the scale (17).

2.4.3 Physical activity

IPAQ was used to measure the physical activity of the
patients. The questionnaire included four dimensions: daily
work, daily life, daily transportation, and exercise and leisure
exercise. Medium to high levels of exercise entail various
activities such as outdoor work-related tasks (paid work,
volunteer work, farm activities, or studying), household
chores (both indoor and outdoor), recreational pursuits, and
daily commuting (whether by bicycle, motorcycle, train, or
other means). Furthermore, separate assessments were made
for sitting time during rest, including activities like reading,
watching TV, socializing, and chatting. Walking time was
accounted for within the aforementioned activities. Reliability
and validity tests conducted across 12 countries confirmed the
soundness of the two questionnaires (18). The Chinese version
underwent revisions and was primarily used to gauge the
frequency and duration of physical activities of different
intensities over a 7-day period by Ningning Qu et al. (19).
Mengyu Fan et al. (20) assigned MET values to physical
activities and proposed a calculation method where an
individual’s weekly level of physical activity of a certain
intensity is determined by multiplying the corresponding
MET value by the weekly frequency (days per week) and the
daily duration (minutes per day). Based on weekly energy
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expenditure, the questionnaire categorizes physical activity
levels into three categories: low, medium, and high (1). High
physical activity group: high-intensity occupational or
recreational activity on >3 d and achieving 1500 MET-min/
week or a combination of various activities for >7 d (2);
Medium physical activity group: high-intensity occupational
or recreational activity on 23 d with 2 types of activity for 260
min each or medium-intensity occupational or recreational
activity and traffic activity for 27 d with 3 types of activity for
150 min or a combination of various activities on =5 d,
achieving a MET 2600 (3); Low physical activity group: any
physical activity MET value that failed to meet the inclusion criteria
of high- and medium-intensity levels. The questionnaire is one
of the internationally recognized, effective, and widely used
physical activity level measurement questionnaires and commonly
used to measure the physical activity level of patients with lung
cancer (21).

2.5 Sample size calculation and
statistical analysis

According to the preliminary test results, the occurrence of dry
vomiting and nausea and vomiting symptoms in patients with lung
cancer undergoing chemotherapy was approximately 50%.
According to the formula N = 7%,P(1-P)/d* for sample size
calculation, the o was set to 0.05, and the power value was set to
80%. The PASS15.0 software was used to calculate the required
sample size of 97 cases. Considering the dropout rate of
approximately 10%, the sample size was determined to be 107 cases.

The SPSS 22.0 was used for statistical analysis. Categorical
variables were represented using frequency and rate (%). The
difference between groups was compared using the y*-test. The
distribution of the degree of nausea and vomiting was conducted
using the - test, and the correlation between the degree of nausea
and vomiting and physical activity was analyzed using the

60

46.7%

sod 9%

40 1

30 1

20 4
11.2%

The cases of NIVR (N=107)

12 4.7%

FIGURE 1
Incidence of INVR after chemotherapy.
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multivariate unconditional logistic regression analysis. Statistical
significance was set at P <0.05.

3 Results

3.1 General information on patients with
lung cancer

A total of 107 patients with lung cancer were investigated in this
study. Of these, 60 (56.07%) were men, and higher than women; the
age range was 51-75 (average, 52.85 + 6.98) years; 87 (81.31%) were
urban patients, and 20 (18.69%) were rural patients; 56 (52.22%)
had a history of smoking, and 104 (97.19%) were married;

A healthy weight range means a normal range of body mass
index (BMI). Only two patients had a body mass index more than
24kg/m?. The proportion of patients with a BMI more than 18.5 and
less than 23.9 was 98.13%.

The proportion of patients with normal body mass index was
100%; the education level was the lowest in 5 cases, accounting for
4.67%; 104 (97.19%) and 3 (3.81%) patients were nonworking and
working, respectively; 38 (35.51%) possessed chronic diseases and
95 (88.78%) had previously undergone pulmonary surgery; the
clinical stage was mainly concentrated in stage III and IV, with
56 and 44 cases accounting for 52.33% and 41.12%, respectively,
and 7 cases of stage II patients accounted for 6.54%; all patients were
treated with conventional antiemetic therapy before chemotherapy
(metoclopramide + ondansetron + dexamethasone).

3.2 Distribution of nausea and vomiting
in patients with lung cancer
after chemotherapy

Among the patients having lung cancer treated with
platinum-based chemotherapy, 49 were Level of INVR I,

42.1% 41.1%

L_J0)
mI
LRI

Y

110.3%

e 2.8%

Overall
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TABLE 1.1 The assignment of each variable in multivariate linear
regression analysis.

10.3389/fonc.2024.1396637

TABLE 1.2 Multivariate linear analysis of the degree of nausea and
vomiting and physical activity(n=107).

variable Details Assign value Model B SE  Beta t- P
Value

Y INVR Total Score

Constant 7.937 1.161 6.839 0.000
X1 Gender Man=1, Female=2

Gender 0.347 0.124 = 0.145 2.808 0.005
X2 Age <30 = 1,30-50 = 2,51~

70 =2>70=3 Age 0.166 0.115 = 0.075 1.440 0.151
X3 History of drinking Yes=1,No=2 History of drinking -1.907 0958  -0210 | -2.011 0.021
X4 Moderate Total Score Moderate 0.250 0.035  0.458 7.096 0.000
physical activity physical activity

X5 High physical activity Total Score High physical activity 0.029 0.012  0.195 2.525 0.012

including 45 with a score of 0, 44 cases in Levell of INVR, 11
cases in Levelll of INVR, and 3 cases in LevelV of INVR. The
proportion of lung patients with no symptoms of nausea,
vomiting and retching was only 42.05%. More than half of the
patients experienced nausea, vomiting or retching related
symptoms after chemotherapy.

The level of nausea and vomiting on day 2 after chemotherapy
was as follows: 50 were Level of INVR I, including 48 with a score of
0, 40 cases in Levell of INVR, 12 cases in Levelll of INVR, and 5
cases in LevelV of INVR; And the level of nausea and vomiting on
day 6 after chemotherapy was as follows: 59 were Level of INVR I,
including 50 with a score of 0, 46 cases in Levell of INVR, 2 cases in
Levelll of INVR, and no in Leve IV of INVR (Figure 1).

Univariate analysis showed that age, gender, and history of
drinking were the influencing factors for the degree of nausea and
vomiting (P < 0.05).

3.3 Comparison of the degree of nausea
and vomiting in patients having lung
cancer with different physical activities

There were 53 (49.5%), 37 (34.6%), and 17 (15.9%) patients with
low, moderate, and high physical activity, and 50.5% had moderate
to high physical activity accounts for the majority of nausea and
vomiting in grade I and II (Figure 2). Statistically significant
differences were observed between patients having lung cancer
with different physical activities and the degree of chemotherapy-
related nausea and vomiting (P<0.05).

3.4 Multivariate linear analysis of the
degree of nausea and vomiting and
physical activity in patients with
lung cancer

The results of univariate analysis show that gender, age,
drinking history, and the level of physical activity are the
influencing factors of nausea and vomiting (P < 0.05). Dummy
variables were set for multi-categorical variables, and the way of
assignment was shown (Table 1.1). The mean INVR was used as the
dependent variable. The variables with statistically significant
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SE, standard error.

differences in univariate analysis were considered as independent
variables, with o in =0.05 and o out =0.10, and multivariate linear
regression analysis was performed. The regression equation was
established and tested, F=14.995, P<0.001, indicating that the
regression equation was statistically significant.

The adjusted R2 of the coefficient of determination was 0.369,
indicating that the regression model composed of gender,
drinking history, moderate physical activity, high physical
activity and nausea and vomiting could explain 36.9% of the
total variation of nausea and vomiting in lung cancer patients
undergoing chemotherapy.

According to multivariate linear regression analysis, the
protective factors associated with chemotherapy-related nausea
and vomiting in patients with lung cancer were gender, drinking
history, moderate physical activity, and high physical activity (P <
0.05) (Table 1.2).Multivariate linea analysis of the residual figure of
nausea and vomiting is the standardized residual graph (Figure 3).

4 Discussion

Nausea and vomiting are a common adverse reaction during
chemotherapy, which is the most feared reaction in patients with
lung cancer during chemotherapy. Nausea and vomiting can result
in severe side effects and reluctance to continue treatment. Despite
the use of antiemetic drugs for prevention prior to chemotherapy,
effective prevention and management of nausea and vomiting still
fall short of meeting clinical needs. This study revealed that the
incidence of nausea, vomiting, and retching during chemotherapy
was 57.94% (Table 2), consistent with findings from previous
research published elsewhere (22). Mou Qianqgian et al.
demonstrated that following the administration of conventional
antiemetic drugs, the incidence of acute nausea and vomiting
induced by initial platinum chemotherapy in lung cancer patients
was 42.7%, with a delayed incidence of nausea and vomiting
reaching 61.6% (23).

When lung cancer patients received three antiemetics during
chemotherapy, the incidence of nausea was high, with the incidence
of nausea and vomiting more than 50% and 20% in the overall
phases of chemotherapy, respectively (13, 24).Other patients
receiving highly emetogenic drugs experienced a notably high
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Physical activity in different INVR patients after chemotherapy.
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B Low physical activity
B Moderate physical activity
W High physical activity

2.8%
1.9% 0.9%

incidence of delayed nausea and vomiting, with the severity of
nausea being most pronounced on the first day post-chemotherapy
(25). This study revealed that nausea and vomiting incidence
peaked on the second day after chemotherapy, with level IV
incidence at 2.80% and level T at 45.79% (Table 2). However,
anti-tumor drugs administered to lung cancer patients pose a
high risk of vomiting, which proves challenging to control and
persists for an extended duration. Therefore, patients required
intravenous supportive care for nausea and vomiting during
chemotherapy, leading to a rise in overall monthly economic and
medical costs (26). The symptoms of vomiting were not only
causing water-electrolyte disturbances and malnutrition but also
significantly harming the emotional and social well-being. In
addition, it affected the treatment effect and survival time (27).
Thus, greater attention should be paid to patients with lung cancer
undergoing chemotherapy, despite the routine use of antiemetic

FIGURE 3
Standardized residual of the INVR.
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drugs before chemotherapy. Nausea and retching were still very
painful. They can deterioration of patient quality of life.

Chemotherapy is a common cancer treatment, often
accompanied with side effects, such as nausea and vomiting.
Nausea and vomiting in patients with lung cancer undergoing
chemotherapy are not only related to age, gender, history of
drinking, chemotherapy regimen, and antiemetic regimen but also
related to the psychological status, nutritional status, and sleep of
the patients (28). Physical fitness levels have been identified as
independent predictors of survival. Additionally, physical activity
has been demonstrated to alleviate fatigue, enhance quality of life,
improve pulmonary function, increase muscle mass and strength in
lung cancer patients (29). Regular physical activity appears to be
correlated with improved mood and reduced symptom burden in
these patients (30). Considering physical activity as a key patient-
reported outcome, its impact on nausea and vomiting symptoms
during chemotherapy warrants attention. Research indicates that
the weekly level of physical activity influences the potential
categories of chemotherapy-related symptom clusters in lung
cancer patients, leading to improvements in lung muscle strength,
reduced dyspnea, fatigue, pain, and discomfort (31, 32). The
symptom cluster includes loss of appetite, taste changes, nausea,
and vomiting, observed across chemotherapy cycles and within a
single cycle (33).

This study found that the primary mode of activity among lung
cancer patients undergoing chemotherapy was walking, with half of
patients engaging in low physical activity in the past week (Table 3).
This trend may be associated with the older age of the patients. The
severity of the symptoms related to chemotherapy was inversely
proportional to the physical activity level of patients with lung
cancer, and patients having more severe symptoms benefited the
most from physical activity (34), thereby showing that physical
activity is beneficial to patients with lung cancer. Sloanga et al (35)
showed that patients with lung cancer undergoing chemotherapy in
the early stage of the disease and with fewer complications are more
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TABLE 2 Distribution of patients’ general characteristics among nausea
and vomiting groups [n (%)].

Variable Lelve Lel}/e
Gender
39 31
man (542) 3.0) 1(1.4) 1(1.4) | 22.068 0
10 13 10
women (286) 37.1) (286) 2(5.7)
age, years
<30 0(0.0) = 1(50.0) = 1(50.0) = 0(0.0) | 26.522  0.002
30-50 8(20.5) 27 3(7.7) 1(2.6)
’ (69.2) : :
34 12
51-70 (618) (21.8) 7(127) | 2(3.6)
>70 7(583)  5(41.7) = 0(0.0) 0(0.0)
Livingstyle
. 25 23
city 455) (418) 5(9.1) 2(3.6) | 0452 0.929
. 24 21
Village (46.2) (40.4) 6(11.5) | 1(1.9)
History of smoking
Y 12 2 1(2.8) 1(28) | 6.896  0.075
es (333) (611 : : - '
18 20 10
No (60)  (400) (00 =20
History of drinking
41 30
Yes (53.2) (39.0) 5(6.5) 1(13) | 9.692  0.021
N 8(26.7) 1 6(20.0) = 2(6.7)
o 3 (46.7) . X
Marital status
) 39 40
married (429) (44.0) 9(9.9) 3(3.3) | 3946  0.684
divorce 2(50.0) 1(25.0) 1(25.0) 0(0.0)
Widowed 8(667)  3(250)  1(83) | 0(9.0)
spouse
Educational
Primary 13 12
school 433) (40.0) 4(133) | 1(33) | 10371  0.321
Junior 11 18
high school (30.6) (50.0) 6(16.7) 128)
Senior 17
high school (48.6) 8G1.4) 0(0.0) 00.0)
College 8(500)  6(375)  1094) | 1(63)
or above
Historyofchronicdiseases
30 28
Yes (455) (42.4) 6(9.1) 2(3.0) | 0344 0952
(Continued)
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TABLE 2 Continued

Variable Leve | Leve
Historyofchronicdiseases
19 16
No (46.3) (39.0) 5(12.2) 1(2.4)
Operation
23 27
Yes (38.3) (45.0) 8(13.3)  2(3.3) 3535 | 0.316
26 17
No (55.3) (362) 3(6.4) 1(2.1)
Tumor stage
Stage 4(66.7) | 2(33.3) | 0(0.0) 0(0.0) 7.191 | 0617
Stage II 2 6Le) 3136 000)
8¢ (54.5) ' ' ’
18 19
Stage 111 39.0) (413) 7(152)  2(4.3)
15 16
Stage IV (45.5) (48.5) 1(3.0) 1(3.0)

likely to engage in physical activity compared with those with
serious nausea and vomiting symptoms who had lower physical
activity levels. The present study showed that the incidence of
nausea and vomiting in the low-level group was significantly higher
than that in the moderateand high-level groups (P < 0.05) (Table 3),
showing that more than moderate-level physical activity is required
to obtain a certain effect on improving nausea and vomiting
symptoms in patients with lung cancer undergoing
chemotherapy. The results of the univariate analysis showed that
the daily activity time of moderate to high-intensity physical activity
was related to the degree of nausea and vomiting (P<0.05).
Moreover, women demonstrated more severe nausea and
vomiting than men; moderate to high physical activity was
associated with lower degree of nausea and vomiting. The
potential reasons for the association between physical activity and
nausea and vomiting symptoms are as follows: Physical activity can
modulate the excitatory and inhibitory functions of the cerebral
cortex, thereby regulating the patient’s mood. Through neuro-
endocrine regulation, the release of brain neurotransmitters and
their receptors induces physical and mental relaxation in the body,

TABLE 3 Comparison of nausea and vomiting in patients with different
levels of physical activity [n (%)].

Variable

Low 28 16 7 2 (3.8) 45.257 | 0.005
physical activity (52.8) (30.2) (13.2)

Moderate 12 21 3(8.1) 1(2.7)

physical activity (32.4) (56.8)

High 9 7 1(5.9) 0 (0.0)

physical activity (52.9) (41.2)
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while promoting the release of endorphins, reducing various
physical discomforts, and eliciting a sense of pleasure.
Multivariate analysis results indicated that drinking history,
gender, and patients’ daily activity levels were influencing factors
of nausea and vomiting (Table 2). There exists a bidirectional
relationship between physical activity and nausea and vomiting
symptoms, with physical activity significantly promoting these
symptoms. However, intense exercise may exacerbate gastrointestinal
reactions, such as nausea and vomiting (36). Medium to high-intensity
aerobic exercise and resistance training can mitigate fatigue and other
adverse reactions experienced by patients during chemotherapy,
facilitating their rehabilitation (37). Simple physical activity, such
as walking or cycling, is relatively easy to accomplish, which not
only reduces nausea and vomiting but also improves the quality of
life of patients with lung cancer.

This study has some limitations. Firstly, the sample size is small.
The research participants are patients who used platinum therapy
for the first time, with the research time being only one
chemotherapy cycle. Secondly, some factors, such as anxiety,
depression, and insomnia, may affect physical activity. The lack of
these factors in this study may affect the degree of chemotherapy-
induced nausea and vomiting.Future work is required to collect
relevant information and to explore the effects on physical activity
and nausea and vomiting.In addition, the cases of multiple
chemotherapy cycles could be further investigated.

5 Conclusion

The incidence of nausea and vomiting in lung cancer patients
during chemotherapy was higher, and the proportion of moderate
to high physical activity before chemotherapy is a protective factor
for nausea and vomiting in patients with lung cancer, thereby
reducing the degree and incidence of nausea and vomiting in
patients with lung cancer during the first chemotherapy. Long-
term moderate to high physical activity is beneficial to reduce
nausea and vomiting during the first chemotherapy.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding authors.

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 J Clin. (2021) 71:209249. doi: 10.3322/caac.21660

2. Xia C, Dong X, Li H, Cao M, Sun D, He S, et al. Cancer statistics in China and
United States, 2022: profiles, trends, and determinants. Chin Med J (Engl). (2022)
135:584-90. doi: 10.1097/CM9.0000000000002108

Frontiers in Oncology

10.3389/fonc.2024.1396637

Ethics statement

The studies involving humans were approved by the Ethics
Committee of East Hospital Affiliated to Tongji University, batch
number (2023) No. 001. The studies were conducted in accordance
with the local legislation and institutional requirements. Written
informed consent for participation was not required from the
participants or the participants’ legal guardians/next of kin in
accordance with the national legislation and institutional
requirements. Written informed consent was obtained from the
individual(s) for the publication of any potentially identifiable
images or data included in this article.

Author contributions

LB: Writing - original draft, Writing - review & editing,
Methodology, Project administration, Resources. XD: Supervision,
Project administration, Writing - review & editing. WZ: Data
curation, Writing - review & editing. JL: Investigation, Software,
Resources, Writing — review & editing. NL: Writing — review &
editing, Formal analysis, Investigation. YZ: Writing - review &
editing. YY: Data curation, Writing — original draft.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

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.

3. Ettinger DS, Wood DE, Aisner DL, Akerley W, Bauman J, Chirieac LR, et al. Non-
small cell lung cancer, version 5.2017, NCCN clinical practice guidelines in oncology. J
Natl Compr Canc Netw. (2017) 15:504-35. doi: 10.6004/jnccn.2017.0050

4. Singh K, Kober KM, Paul SM, Hammer M, Wright F, Conley YP, et al.
Gastrointestinal symptoms are associated with trajectories of chemotherapy-induced
nausea[J]. Support Care Cancer. (2020) 28:2205-15. doi: 10.1007/s00520-019-05031-5

frontiersin.org


https://doi.org/10.3322/caac.21660
https://doi.org/10.1097/CM9.0000000000002108
https://doi.org/10.6004/jnccn.2017.0050
https://doi.org/10.1007/s00520-019-05031-5
https://doi.org/10.3389/fonc.2024.1396637
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Bai et al.

5. Zhang Y, Chen YC, Hu L, You J, Gu W, Li Q, et al. Chemotherapy-induced
functional changes of the default mode network in patients with lung cancer. Brain
Imaging Behav. (2020) 14:847-56. doi: 10.1007/s11682-018-0030-y

6. Cancer Clinical Chemotherapy Committee of Chinese anti-Cancer Association,
Cancer Supportive Treatment Committee of Chinese anti-Cancer Association. Expert
Consensus on Prevention and treatment of nausea and vomiting associated with tumor
drug therapy in China (2022 edition). Chin Med J. (2022) 102:3080-94. doi: 10.3760/
cma.j.cn112137-20220810-01724

7. Herrstedt ], Celio L, Hesketh PJ, Zhang L, Navari R, Chan A, et al. 2023 Updated
MASCC/ESMO consensus recommendations: prevention of nausea and vomiting
following high-emetic-risk antineoplastic agents. Support Care Cancer. (2023) 32:47.
doi: 10.1007/500520-023-08221-4

8. Naito Y, Kai Y, Ishikaw T, Fujita T, Uehara K, Doihara H, et al. hemotherapy-
induced nausea and vomiting in patients with breast cancer: a prospective cohort study.
Breast Cancer. (2020) 27:122-8. doi: 10.1007/s12282-019-01001-1

9. Mijwel S, Backman M, Bolam Kate A, Jervaeus A, Sundberg CJ, Margolin S, et al.
Adding high-intensity interval training to conventional training modalities: optimizing
health-related outcomes during chemotherapy for breast cancer: the OptiTrain
randomized controlled trial. Breast Cancer Res Treat. (2018) 168:79-93. doi: 10.1007/
510549-017-4571-3

10. Mohammad N, Reza MS, Samira M, Lim Abdullah K, Salehian M. A structured
laughter yoga therapy program on patients with chemotherapy-induced nausea and
vomiting: A randomized clinical trial. [J] .Asia Pac ] Oncol Nurs. (2024) 11:100337.
doi: 10.1016/j.apjon.2023.100337

11. Anestin Annélie S, Gilles D, Dominique Lanctot, Bali M. The effects of the bali
yoga program for breast cancer patients on chemotherapy-induced nausea and
vomiting: results of a partially randomized and blinded controlled trial. J Evid Based
Complementary Altern Med. (2017) 22:721-30. doi: 10.1177/2156587217706617

12. Edbrooke L, Granger CL, Denehy L. Physical activity for people with lung
cancer. Aust ] Gen Pract. (2020) 49:175-81. doi: 10.31128/AJGP-09-19-5060

13. Hayashi T, Shimokawa M, Matsuo K, Iihara H, Kawada K, Nakano T, et al.
Chemotherapy-induced nausea and vomiting (CINV) with carboplatin plus
pemetrexed or carboplatin plus paclitaxel in patients with lung cancer: a propensity
score-matched analysis. BMC Cancer. (2021) 21:74. doi: 10.1186/s12885-021-07802-y

14. Rhodes VA, McDaniel RW. The index of nausea, vomiting, and retching: a new
formatof the index of nausea and vomiting. OncologyNursing Forum. (1999) 26:889-94.

15. Chou FH, Avant KC, Kuo SH, Cheng HF. Assessing the psychometric and
language equivalency of the Chinese versions of the Index of Nausea, Vomiting and
Retching, and the Prenatal Self-Evaluation Questionnaire. Kaohsiung ] Med Sci. (2005)
21:314-21. doi: 10.1016/S1607-551X(09)70127-5

16. Quan XW. Current status of cancer-related fatigue in patients with gynecological
Malignant tumor undergoing chemotherapy and the intervention study of focused
solution mode. University of South China (2022). doi: 10.27234/d.cnki.gnhuu.
2022.000897

17. Fu MR, Rhodes V, Xu B. The Chinese translation of the index of nausea,
vomiting, and retching. Cancer Nurs. (2002) 25:134-40. doi: 10.1097/00002820-
200204000-00010

18. Qu N, iLi. K. Study on Reliability and validity of Chinese version of International
Physical Activity Questionnaire. Chin ] Epidemiol. (2004) 25:265-8.

19. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE,
et al. International physical activity questionnaire: 12-country reliability and validity.
Med Sci Sports Exerc. (2003) 35:1381-95. doi: 10.1249/01.MSS.0000078924.61453.FB

20. Mengyu F, Jun LU, Pingping HE. Calculation method of physical activity level in
International Physical Activity questionnaire. Chin ] Epidemiol. (2014) 35:961-4.
doi: 10.3760/cma.j.issn.0254-6450.2014.08.019

Frontiers in Oncology

09

10.3389/fonc.2024.1396637

21. Macfarlane DJ, Lee CC, Ho EY, Ho EY, Chan KL, Chan DT. Reliability and
validity of the Chinese version of IPAQ (short, last 7 days). J Sci Med Sport. (2007)
10:45-51. doi: 10.1016/j.jsams.2006.05.003

22. Yoshimi A, Shiroma Y, Iwata M, Nakamura M, Torii-Goto A, Hida H, et al.
Survey of chemotherapy-induced nausea and vomiting in patients with urothelial
carcinoma. Mol Clin Oncol. (2021) 15:219. doi: 10.3892/mc0.2021.2384

23. Mou Q, Liu S, Wang X, Li J. Current status and psychological status of nausea
and vomiting induced by the first platinum-based chemotherapy in lung cancer
patients. Chongging Med. (2018) 47:3445-9.

24. Hayashi T, Shimokawa M, Mizuki F, Matsuo K, Kawada K, Nakano T, et al.
Efficacy of one-day versus multiple-day dexamethasone for chemotherapy-induced
nausea and vomiting in lung cancer patients receiving carboplatin-based
chemotherapy: a propensity score-matched analysis. Support Care Cancer. (2021)
29:5029-35. doi: 10.1007/s00520-021-06061-8

25. Naito Y, Kai Y, Ishikawa T, Fujita T, Uehara K, Doihara H, et al. Chemotherapy-
induced nausea and vomiting in patients with breast cancer: a prospective cohort study.
Breast Cancer. (2020) 27:122-8. doi: 10.1007/s12282-019-01001-1

26. Giuliani J, Bonetti A. Cost-effectiveness of newer regimens for the prophylaxis of
chemotherapy-induced nausea and vomiting: review of the literature and real-world
data. Curr Opin Oncol. (2020) 32:269-73. doi: 10.1097/CCO.0000000000000634

27. LiN, WuJ, Zhou J, Wu C, Dong L, Fan W, et al. Symptom clusters change over
time in patients with lung cancer during perichemotherapy. Cancer Nurs. (2021)
44:272-80. doi: 10.1097/NCC.0000000000000787

28. Gupta K, Walton R, Kataria SP. Chemotherapy-induced nausea and vomiting:
pathogenesis, recommendations, and new trends. Cancer Treat Res Commun. (2021)
26:100278. doi: 10.1016/j.ctarc.2020.100278

29. Avancini A, Sartori G, Gkountakos A, Casali M, Trestini I, Tregnago D, et al.
Physical activity and exercise in lung cancer care: will promises be fulfilled? Oncologist.
(2020) 25:€555-69. doi: 10.1634/theoncologist.2019-0463

30. Teba PP, Esther MG, Raquel SG. Association between physical activity and
patient-reported outcome measures in patients with lung cancer: a systematic review
and meta-analysis. Qual Life Res. (2022) 31:1963-76. doi: 10.1007/s11136-021-03053-3

31. Yanxin Ye, Qin L, Jiahui L, Kai Z, Suting L, Ya Y, et al. Current situation and
influencing factors of chemotherapy-related symptom clusters in lung cancer patients.
Chin J Nurs. (2023) 58:2230-8.

32. Messina G, Tartaglia N, Ambrosi A, Porro C, Campanozzi A, Valenzano A, et al.
The beneficial effects of physical activity in lung cancer prevention and/or treatment.
Life (Basel). (2022) 12:782. doi: 10.3390/life12060782

33. Rha SY, Lee J. Stable symptom clusters and evolving symptom networks in
relation to chemotherapy cycles. J Pain Symptom Manage. (2021) 61:544-54.
doi: 10.1016/j.jpainsymman.2020.08.008

34. Edbrooke L, Granger CL, Clark RA, Denehy L. Physical activity levels are low in
inoperable lung cancer: exploratory analyses from a randomised controlled trial. J Clin
Med. (2019) 8:1288. doi: 10.3390/jcm8091288

35. Sloan JA, Cheville AL, Liu H, Novotny PJ, Wampfler JA, Garces YI, et al. Impact
of self-reported physical activity and health promotion behaviors on lung cancer
survivorship. Health Qual Life Outcomes. (2016) 14:66. doi: 10.1186/s12955-016-0461-3

36. de Oliveira EP, Burini RC. The impact of physical exercise on the gastrointestinal
tract. Curr Opin Clin Nutr Metab Care. (2009) 12:533-8. doi: 10.1097/
MCO.0b013e32832e6776

37. van Waart H, Stuiver MM, van Harten WH, Geleijn E, Kieffer JM, Buffart LM,
et al. Effect of low-intensity physical activity and moderate- to high-intensity physical
exercise during adjuvant chemotherapy on physical fitness, fatigue, and chemotherapy
completion rates: results of the PACES randomized clinical trial. J Clin Oncol. (2015)
33:1918-27. doi: 10.1200/JC0O.2014.59.1081

frontiersin.org


https://doi.org/10.1007/s11682-018-0030-y
https://doi.org/10.3760/cma.j.cn112137-20220810-01724
https://doi.org/10.3760/cma.j.cn112137-20220810-01724
https://doi.org/10.1007/s00520-023-08221-4
https://doi.org/10.1007/s12282-019-01001-1
https://doi.org/10.1007/s10549-017-4571-3
https://doi.org/10.1007/s10549-017-4571-3
https://doi.org/10.1016/j.apjon.2023.100337
https://doi.org/10.1177/2156587217706617
https://doi.org/10.31128/AJGP-09-19-5060
https://doi.org/10.1186/s12885-021-07802-y
https://doi.org/10.1016/S1607-551X(09)70127-5
https://doi.org/10.27234/d.cnki.gnhuu.2022.000897
https://doi.org/10.27234/d.cnki.gnhuu.2022.000897
https://doi.org/10.1097/00002820-200204000-00010
https://doi.org/10.1097/00002820-200204000-00010
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.3760/cma.j.issn.0254-6450.2014.08.019
https://doi.org/10.1016/j.jsams.2006.05.003
https://doi.org/10.3892/mco.2021.2384
https://doi.org/10.1007/s00520-021-06061-8
https://doi.org/10.1007/s12282-019-01001-1
https://doi.org/10.1097/CCO.0000000000000634
https://doi.org/10.1097/NCC.0000000000000787
https://doi.org/10.1016/j.ctarc.2020.100278
https://doi.org/10.1634/theoncologist.2019-0463
https://doi.org/10.1007/s11136-021-03053-3
https://doi.org/10.3390/life12060782
https://doi.org/10.1016/j.jpainsymman.2020.08.008
https://doi.org/10.3390/jcm8091288
https://doi.org/10.1186/s12955-016-0461-3
https://doi.org/10.1097/MCO.0b013e32832e6776
https://doi.org/10.1097/MCO.0b013e32832e6776
https://doi.org/10.1200/JCO.2014.59.1081
https://doi.org/10.3389/fonc.2024.1396637
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Relationship between nausea and vomiting and physical activity in patients with lung cancer undergoing first chemotherapy
	1 Introduction
	2 Methods
	2.1 Patient enrollment
	2.2 Data collection process
	2.3 Estimation by medical staff
	2.4 Instruments
	2.4.1 General information questionnaire
	2.4.2 Index of nausea, vomiting, and retching
	2.4.3 Physical activity

	2.5 Sample size calculation and statistical analysis

	3 Results
	3.1 General information on patients with lung cancer
	3.2 Distribution of nausea and vomiting in patients with lung cancer after chemotherapy
	3.3 Comparison of the degree of nausea and vomiting in patients having lung cancer with different physical activities
	3.4 Multivariate linear analysis of the degree of nausea and vomiting and physical activity in patients with lung cancer

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	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


