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ABSTRACT

Background: The incidence and severity of Chemotherapy-induced nausea and vomiting (CINV) vary from patient to patient
and are dependent on the emetogenicity of chemotherapy agents. Understanding of the correlations between demographic
characteristics and nausea/vomiting, nurses could provide early nursing interventions for preventing CINV, thereby alleviating
patients’ discomfort.

Methods: A cross-sectional, correlational design was used. The purpose of this study was to understand the level of nau-
sea/vomiting and related factors in lung cancer patients receiving chemotherapy and to determine the correlations between
demographic characteristics and nausea/vomiting. The participants were a total of 70 lung cancer patients who had received at
least one cycle of Cisplatin (50-75 mg/m?) and had previous experience of nausea/vomiting during chemotherapy. A demographic
data sheet and the Morrow Assessment of Nausea and Emesis were used to collect and monitor participants’ level of nausea and
vomiting.

Results: Among the lung cancer patients receiving chemotherapy, 61.4% had moderate to severe nausea; 28.6% had mild to
severe vomiting; 72.9% reported that the feeling of nausea lasted for 2 to 5 hours; 51.4% stated that the most severe nausea
occurred during 12 and 24 hours after receiving chemotherapy. The patients with previous experience of motion sickness had
higher level of nausea during chemotherapy (p = .036); the patients who received the sixth or more cycles of chemotherapy had
higher level of vomiting during chemotherapy (p = .010); the patients who had higher level of nausea had higher frequency of
additional use of antiemetics (p < .0001).

Conclusions: The results showed the patients with previous experience of motion sickness or those with additional use of
antiemetics were likely to have higher level of nausea. Chemotherapy cycles were correlated with patients’ level of vomiting.
Therefore, nurses should provide appropriate pre-chemotherapy nursing interventions for lung cancer patients with previous
experience of motion sickness or those receiving the sixth or more cycles of chemotherapy to prevent the occurrence of nausea
and vomiting.

Key Words: Lung cancer patients, Nausea, Vomiting

1. INTRODUCTION chemotherapy (Cisplatin or Carboplatin) in combination with
Chemotherapy is recommended as one of primary treatments Other commonly used chemotherapy agents, such as Pacli-
for lung cancer. According to the National Comprehen- taxel (Taxol), Docetaxel (Taxotere), Vinorelbine (Navelbine),
sive Cancer Network (NCCN) guidelines,!!! platinum-based Gemcitabine (Gemzar), Pemetrexed (Alimta) and Etopo-
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side (Vepesid) is recommended as a primary treatment for
advanced lung cancer patients who cannot have surgery.
Chemotherapy agents kill fast-growing cancer cells and pro-
long life. However, they also damage some normal cells,
resulting in many side effects, of which nausea and vomit-
ing are the most common, with an incidence of over 90%
of patients without antiemetic prophylaxis.”>3 Nausea and
vomiting not only cause fluid and electrolyte imbalance as
well as reduced physical activity but also affect patients’ qual-
ity of life and reduced interpersonal relationships, lead to
malnutrition, dehydration, weakness and fatigue, thereby re-
ducing patients’ willingness to continue to receive treatment.
In serious cases, they may lead to death due to complica-
tions.[*!

Chemotherapy-induced nausea and vomiting (CINV) are pri-
marily regulated by chemoreceptor trigger zone (CTZ) and
vomiting center.’) Emetogenic chemotherapy, or its metabo-
lites stimulate the CTZ located in the floor of the fourth
ventricle through bloodstream or cerebrospinal fluid, leading
to the release of emetic neurotransmitters including Sero-
tonin (5-HT), Substance P (SP), and Dopamine (D5), which
in turn activates the vomiting center in medulla to produce
vomiting.>-%! In addition, association of previous knowledge
and experience or previous experience of chemotherapy ac-
tivates the cerebral cortex to produce anticipatory vomiting
through the release of neurotransmitters including gamma-
aminobutyric acid (GABA) and histamine.[>”7] Moreover,
the incidence and severity of chemotherapy-induced nausea
and vomiting vary from patient to patient and are dependent
on the emetogenicity of chemotherapy agents.>3! Accord-
ing to the American Society of Clinical Oncology (ASCO)
and NCCN guidelines,” 8! the emetogenicity scale have
divided into the following 4 categories: highly emetogenic
agents and that cause CINV in greater than 90% of patients
(e.g., Cisplatin), moderate emetogenic agents and that induce
CINV in 30% to 90% of patients (e.g., Carboplatin), low
emetogenic agents and that are associated with CINV rates
of 10% to 30% (e.g., Docetaxel, Etoposide, & Gemcitabine),
and minimally emetogenic agents and that cause CINV in
less than 10% of patients (e.g., Vinorelbine).

Chemotherapy is recommended as one of primary treatments
for lung cancer. CINV are the most common side effects
of chemotherapy treatment. Previous studies pointed out
the using routine antiemetic regimens in patients receiving
chemotherapy remain experienced nausea and vomiting in
approximately 39%-55%.1% 91 Some Western studies have
found that CINV were associated with gender, age, and life
experiences.[”- 1121 In a prospective, multicenter and ob-
servational study was enrolled 277 patients, female patients
and younger patients reported significantly more CINV than
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male and older patients.['”! Furthermore, a single-institution,
prospective, observational study was enrolled 108 patients,
history of motion sickness was associated with delayed vom-
iting.!"3] However, domestic research is not available on the
correlations between demographic characteristics and CINV.
An in-depth understanding of the correlations between de-
mographic characteristics and CINV is necessary, which
could help understand the differences between Eastern and
Western people and provide lung cancer patients who re-
ceive chemotherapy with early preventive nursing measures,
thereby alleviating patient discomfort and elevating these
patients’ willingness to receive treatment. Therefore, the
purpose of this study was to explore nausea and vomiting
experiences in lung cancer patients receiving chemotherapy
and the correlations between demographic characteristics
and nausea/vomiting experiences in lung cancer patients re-
ceiving chemotherapy. This study was expected to serve as a
reference in caring for lung cancer patients during chemother-

apy.

2. METHODS

2.1 Study design

A cross-sectional and correlational design was used. From
July 20 to December 31 in 2012, a total of 70 lung can-
cer patients who had received at least one cycle of Cis-
platin (50-75 mg/m?) and intended to receive Cisplatin (50-
75 mg/m?) in this hospitalization were recruited from the
chest medicine ward of a medical center located in southern
Taiwan. As recommended by the ASCO, all patients were
given three antiemetics, including 5-Hydroxytryptamine3
(5-HT3) serotonin receptor antagonist (Ramosetron), NK1
receptor antagonist (Aprepitant), and Dexamethasone during
chemotherapy.

2.2 Study questions

The study questions were to understand the level of nau-
sea/vomiting and related factors in lung cancer patients re-
ceiving chemotherapy and to determine the correlations be-
tween demographic characteristics and nausea/vomiting.

2.3 Sample size

The sample size was determined based on the table proposed
by Polit and Beck!'*! for determining the sample size re-
quired to estimate the population correlation. A sample size
of 70 was recommended to achieve a level of power of .8 and
a medium effect size of .35 at a significant « level of .05.

2.4 Ethical considerations

Patients were included in the study after giving informed
consent. This study was reviewed and approved by the insti-
tutional review boards (KMUH-IRB-20120114).
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2.5 Data collection and procedure

The patients who met the inclusion criteria were explained
about the purpose and procedure of this study and their rights.
Then, the patients who agreed to participate in this study
were asked to sign a consent form and complete a question-
naire. Inclusion criteria were as follows: (1) having received
at least one cycle of Cisplatin (50-75 mg/m?) and intend-
ing to receive Cisplatin (50-75 mg/m?), (2) having previous
experience of nausea/vomiting during chemotherapy, and
(3) being conscious. Exclusion criteria included those who
were unable to express themselves and those who were too
physically weak. Total of 82 lung cancer patients were ap-
proached in this study and then 12 lung cancer patients were
excluded.

2.6 Measurements

A structured questionnaire was used for data collection. The
Morrow Assessment of Nausea and Emesis (MANE), a 16-
item self-administered scale, consists of 3 domains: fre-
quency and severity of nausea/vomiting (2 items, rated on a
6-point scale ranging from “very mild” to “intolerable”); the
time and duration during which nausea/vomiting are worst (2
items, rated on a 7-point scale from “during chemotherapy”
to “after chemotherapy”); and patients’ subjective perception
of the effects of antiemetics (1 item, rated on a 4-point scale
ranging from “very effective” to “ineffective”).['>! The mean
test—retest reliability coefficients were calculated across four
consecutive treatments and ranged from .72 to .96, indicating
acceptable reliability.!'%! The Cronbach’s o of this study was
.889, indicating good internal consistency. The MANE is
a simple cost-effective tool that allows researchers to com-
prehensively assess the frequency, severity, and duration of
chemotherapy-related nausea and vomiting. The MANE
scale permission was obtained from original author.

The self-made demographic questionnaire was based on liter-
ature review and composed of 9 items, including age, gender,
marital status, education, past history (e.g., hypertension,
heart failure, diabetes mellitus, gastrointestinal disease and
kidney disease), previous experience of motion sickness, pre-
vious experience of alcohol drinking, number of chemother-
apy cycle, and additional use of antiemetics.

2.7 Data analysis

Data were analyzed using SPSS 17.0 for Windows. Fre-
quency distribution and percentage were used to analyze par-
ticipants’ demographic data and severity of nausea/vomiting.
An independent samples ¢-test and one-way analysis of vari-
ance (One-way ANOVA) were used to analyze the corre-
lations between demographic variables and level of nau-
sea/vomiting.

Published by Sciedu Press

Table 1. Demographic characteristics (N = 70)

Variables n %
Age (years)

=35 3 4.3

36-55 18 25.7

56-75 49 70.0
Gender

Male 43 61.4

Female 27 38.6
Marital status

Single 8 11.4

Married 62 88.6
Education

=< Elementary 19 27.1

Junior high 30 42.9

= Senior high 21 30.0
Past history

0 34 48.6

1 disease 14 20.0

= 2 diseases 22 314
Previous experience of motion sickness

No 54 77.1

Yes 16 22.9
Previous experience of alcohol drinking

No 39 55.7

Yes 31 44.3
Number of chemotherapy cycle

2nd to 3rd 36 51.4

4th to 5th 16 22.9

6th or more 18 25.7
Additional use of antiemetics

No 67 95.7

Yes 3 4.3

3. RESULTS

3.1 Participant characteristics

The demographics for the 70 patients are summarized in Ta-
ble 1. The mean age was 58.6 (£ 9.1) years, with a range of
33 to 74 years; most (n =49, 70%) were at the age of 56 to 75.
Males were the majority (n = 43, 61.4%); most were married
(n =62, 88.6%); most had an education level at junior high
school (n = 30, 42.9%); 48.6% of the patients had no past
history (n = 34); most had no previous experience of motion
sickness (n = 54, 77.1%); most had no previous experience
of alcohol drinking (n = 39, 55.7%); 51.4% of the patients
received the second to the third cycle of chemotherapy (n
= 36); most had no additional use of antiemetics (n = 67,
95.7%).
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3.2 Status quo analysis of nausea/vomiting in lung can-
cer patients receiving chemotherapy

Among the lung cancer patients receiving chemotherapy,
most (n = 43, 61.4%) had moderate to severe nausea; 50
patients (71.4%) did not experience vomiting (see Table 2).
Further analysis found that 51 patients (72.9%) had a feel-
ing of nausea for 2 to 5 hours and that 36 patients (51.4%)
reported that the most severe nausea occurred during 12 and
24 hours after receiving chemotherapy.

Table 2. Status quo of nausea and vomiting (N = 70)

Variables n %
Level of nausea
None 0 0.0
Very mild to mild 27 38.6
Moderate to severe 43 61.4
Level of vomiting
None 50 71.4
Very mild to mild 9 12.9
Moderate to severe 11 15.7

3.3 Correlations of nausea/vomiting with demographic
variables and disease characteristics in lung cancer
patients receiving chemotherapy

The results of independent samples #-test and one-way anal-

ysis showed that the patients with previous experience of

motion sickness had higher level of nausea than those with
no such experience (¢ = 2.136, p = .036). Significant differ-
ences were found between cycle of chemotherapy and level
of nausea/vomiting (F = 4.96, p = .010); the patients receiv-
ing the sixth or more cycles of chemotherapy had higher level
of vomiting than those receiving the second to the fifth cycle.

The patients who had higher level of nausea had higher fre-

quency of additional use of antiemetics (# = 11.09, p <.0001).

No significant differences were found in other demographic

variables (see Tables 3 and 4).

4. DISCUSSION

CINV are the most common side effects of chemotherapy
treatment. In this study, 61.4% and 28.6% of the patients
experienced moderate to severe nausea and mild to severe
vomiting, respectively. This finding is similar to the study
of Celio er al.,” the use of antiemetics such as 5-HT; sero-
tonin receptor antagonist (Palonosetron) and Dexamethasone
still experienced vomiting in approximately 40%-50% of
cancer patients. Therefore, patients not only need sugges-
tions to use three antiemetics, including 5-HT3 serotonin
receptor antagonist, NK; receptor antagonist, and Dexam-
ethasone recommended by the ASCO during chemotherapy
but also add non-pharmacologic interventions such as mas-
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sage or acupuncture and develop the clinical guidelines for
non-pharmacologic interventions related to CINV to enhance
the quality of care for cancer patients.!>!7-13]

Moreover, the results of this study showed that 72.9% of the
patients had a feeling of nausea for 2 to 5 hours and that
51.4% of the patients reported that the most severe nausea
occurred during 12 and 24 hours after receiving chemother-
apy. Our findings are consistent with those of other studies,
in which although antiemetics get better, however CINV re-
mains an important issue for cancer patients.''% 19201 These
articles may support the argument that most of the currently
used antiemetics have better effects on vomiting and less
effects on nausea. At present, the nursing care of nausea
is primarily focused on health education to guide patients
to apply frequent small meals, attention diversion, or deep
breathing to alleviate their symptoms. Therefore, we suggest
that individuation nursing interventions (e.g., complementary
and alternative medicine, change lifestyle or diet habits) be
provided in patients with CINV.[!8:21]

The CINV were associated with some risk factors, such as
age, gender, alcohol use, history of motion sickness and life
experiences.[> 1% 11:131 T our study, no direct correlations of
CINV with age, gender, marital status, past history, education
level, previous experience of alcohol drinking. It is unclear
why this is the case. The reason for this finding may be due
to the constitutional differences between Eastern and West-
ern people. According to the traditional Chinese medicine
theory, the constitution will affect individual susceptibility
to disease and response to drugs.?>?3 Thus, it would be of
interest to determine this issue.

Furthermore, we found that patients with previous experi-
ence of motion sickness had higher level of nausea than those
with no such experience. This finding is congruent with the
studies of Janelsin ef al.’! and Shih, Wan, & Chan.l'3! Tt
may be inferred that patients with previous experience of mo-
tion sickness are likely to experience chemotherapy-related
nausea. Therefore, we suggest that antiemetics and nursing
strategies be used in patients with previous experience of
motion sickness before the patients receiving chemotherapy.

Additionally, the current study found that the patients receiv-
ing the sixth or more cycles of chemotherapy had higher level
of vomiting than those receiving the second to the fifth cycle.
Therefore, we suggest increasing the use of antiemetics in
patients receiving the sixth or more cycles of chemotherapy.
Evidence to support the use of additional antiemetics during
chemotherapy could reduce nausea/vomiting.''%2%! Previous
studies have pointed out that in addition to antiemetics, non-
pharmacological interventions such as acupressure, massage,
music therapy or relaxation can be utilized to improve self-
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care and reduce nausea/vomiting.''®! Future research can
explore the effects of interventions (acupressure, massage,
relaxation) on nausea/vomiting in cancer patients to better

determine the nursing strategies other than pharmacological
interventions.

Table 3. Comparison analysis of demographic variables and level of nausea (N = 70)

Level of nausea

Variables n
M+SD F/t p LSD
Age 0.98 .380"
Under 35 years 3 3.33+1.15
36-55 years 18 2.72+0.96
56-75 years 49 2.98+0.78
Gender -0.27 788"
Male 43 2.91+0.87
Female 27 2.96+0.81
Marital status 0.25 .800*
Single 8 3.00£0.93
Married 62 2.92+0.84
Education 0.14 868"
Elementary or below 19 3.00+0.88
Junior high 30 2.93+0.87
Senior high or above 21 2.86+0.93
Past history 0.66 521
0 34 2.88+0.84
1 disease 14 2.79+0.89
= 2 diseases 22 3.09+0.81
Previous experience of motion sickness 2.14 036"
No 54 2.81+0.83
Yes 16 3.31+0.79
Previous experience of alcohol drinking -0.49 620
No 39 2.97+0.78
Yes 31 2.87+0.92
Number of chemotherapy cycle 0.23 792"
Second to third* 36 2.86+0.80
Fourth to fifth? 16 3.0£0.89
Sixth or more® 18 3.0¢0.91
Additional use of antiemetics 11.09 <.0001%
No 67 2.88+0.83
Yes 3 4.0+0.0

“ Analysis was performed using One-way ANOVA; * Analysis was performed using independent samples t-test

5. CONCLUSIONS

Overall, 72.9% of the lung cancer patients receiving
chemotherapy had a feeling of nausea for 2 to 5 hours and
51.4% of those reported that the most severe nausea occurred
during 12 and 24 hours after receiving chemotherapy. The
findings suggest that most of the currently used antiemet-
ics have better effects on vomiting and less effects on nau-
sea. Moreover, the patients with previous experience of
motion sickness or those with additional use of antiemetics
had higher level of nausea. The patients receiving the sixth
or more cycles of chemotherapy had higher level of vomit-

Published by Sciedu Press

ing than those receiving the second to the fifth cycle, which
suggests that the more chemotherapy cycles the patients re-
ceive, the greater the vomiting severity they have. Therefore,
patients not only need suggestions to use three antiemetics,
including 5-HT3 serotonin receptor antagonist, NK; receptor
antagonist, and Dexamethasone recommended by the ASCO
during chemotherapy but also add non-pharmacologic inter-
ventions such as massage or acupuncture, and we need to
develop the clinical guidelines for non-pharmacologic inter-
ventions related to CINV to enhance the quality of care for
cancer patients.
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Table 4. Comparison analysis of demographic variables and level of vomiting (N = 70)

Level of vomiting

Variables n
Mz=SD F/t p LSD
Age 1.78 176"
Under 35 years 3 2.00+0.00
36-55 years 18 0.78+1.35
56-75 years 49 0.63£1.20
Gender 0.75 4717
Male 43 0.81+1.26
Female 27 0.59+1.22
Marital status 0.52 .959%
Single 8 0.75£1.04
Married 62 0.73+1.27
Education 1.98 146"
Elementary or below 19 0.95+1.35
Junior high 30 0.90+1.30
Senior high or above 21 0.29+0.96
Past history 1.17 317"
0 34 0.71£1.24
1 disease 14 0.36+0.93
= 2 diseases 22 1.0+1.38
Previous experience of motion sickness 0.54 590"
No 54 0.69£1.24
Yes 16 0.88+1.26
Previous experience of alcohol drinking 0.86 .395"
No 39 0.62+1.25
Yes 31 0.87£1.23
Number of chemotherapy cycle 4.96 010 3>1,2
Second to third * 36 0.58+1.18
Fourth to fifth 2 16 0.25+0.68
Sixth or more® 18 1.44+1.46
Additional use of antiemetics 1.85 069"
No 67 0.67£1.19
Yes 3 2.0£2.0

* Analysis was performed using One-way ANOVA; * Analysis was performed using independent samples t-test

5.1 Implications for practice

The study findings showed that the lung cancer patients with
previous experience of motion sickness had higher level
of nausea and that those receiving the sixth or more cy-
cles of chemotherapy had higher level of vomiting during
chemotherapy. Therefore, nurses should provide appropriate
pre-chemotherapy nursing interventions such as increasing
the use of antiemetics, non-pharmacological interventions
(acupressure, massage, music therapy or relaxation) for lung
cancer patients with who had received at least one cycle of
Cisplatin (50-75 mg/m?), previous experience of motion sick-
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ness or those receiving the sixth or more cycles of chemother-
apy to prevent the occurrence of nausea and vomiting.

5.2 Limitations

This study has some limitations that must be acknowledged.
Due to time constraints and manpower limitations, this study
only investigated lung cancer patients who intended to re-
ceive Cisplatin (50-75 mg/m?) in this hospitalization and
explored the correlations between demographics and nau-
sea/vomiting. Therefore, the generalizability of the study
findings was limited. All of the participants in this study
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were lung cancer patients, thus it is difficult to generalize
these result to other cancer patients. Future research should
include more participants and extend more disease to bet-
ter understand the correlations between demographics and
nausea/vomiting. Therefore, future research should include
biomarkers such as blood pressure, heart rate and respiratory
rate to better provide evidence-based information.
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