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Abstract
Introduction: There is a growing concern regarding self-care and chemotherapy side effects. The
present study aimed to assess the effectiveness of self-care measures on knowledge, self-efficacy, and
performance status among cancer patients undergoing chemotherapy.
Methods: A quasi-experimental study was conducted in Dr. Kamatchi Memorial Hospital, India.
Using purposive sampling technique, 200 cancer patients were selected. Patients were interviewed
using semi-structured knowledge questionnaires, Modified Stanford Patient Education Research
Center Self-efficacy scale, deliberate self-efficacy with rating scale under four subheadings, and
ECOG Performance Status Scale with 5–point grading scale i.e., dead to fully active.
Results: There was adequate knowledge (95%) on self-care measures after the intervention. The
mean score was significant, i.e., 21.33 (2.25), which had difference between post-knowledge score
in experimental and control was statistically significant at P < 0.001 level. The majority of patients
reported a high self-efficacy level (t = 198.60, P < 0.001). In addition, despite self-efficacy and
knowledge the performance status observed at each cycle, i.e., 4 cycles had mean score of t = 32.13,
P < 0.001, showed high level of performance status.
Conclusion: The study revealed that the self-care measures during each cycle had improved the selfefficacy and performance status to high level, which in turn reduced the side effects of chemotherapy
to the certain level.

Introduction
Cancer is now the third leading cause of death worldwide,
with >12 million new cases and 7.6 million cancer deaths
estimated to have occurred in 2007.1 By 2030, it is projected
that there will be ∼26 million new cancer cases and 17
million cancer deaths per year.2 Moreover, the global
distribution of cancer and types of cancer that predominate
continues to change, especially in economically developing
countries. Low- and middle-income countries accounted
for about half (51%) of all cancers worldwide in 1975; this
proportion increased to 55% in 2007 and is projected to
reach 61% by 2050.3 Cancers of the lung, breast, colon/
rectum and prostate are no longer largely confined to
Western industrialized countries but are among the most
common cancers worldwide. 3India is likely to have over
1.73 million new cases of cancer and over 0.88 million
deaths due to the disease by 2020 with cancers of breast,
lung and cervix topping the list, according to premier
medical research body.
Among males, the leadings sites were mouth, tongue,
lung, esophagus, hypopharynx, and larynx, whereas in
females they were breast, cervix, ovary, mouth, tongue
and myeloid leukemia. Majority of cases were found in

the age group of 35-64 years and the proportion in male
and female in this age group was 62.51% and 71.05%,
respectively.4 Annual declines of 5% to 6% in individuals
aged 65 years and older are particularly striking because
rates in this age group were increasing prior to 2013. It is
also notable that long-term rapid increases in liver cancer
mortality have attenuated in women and stabilized in
men.5 For every 2 women newly diagnosed with breast
cancer, one woman dies of it in India.6 The top five cancers
in men and women account for 47.2% of all cancers; these
cancers can be prevented, screened for and/or detected
early and treated at an early stage. This could significantly
reduce the death rate from these cancers.7
In Chennai, the total cancer burden is predicted to
increase by 32% by 2012-2016 compared with 20022006, with 19% due to changes in cancer risk and a
further 13% due to the impact of demographic changes.
The annual cancer burden predicted for 2012-2016 is
6100 for Chennai city, translating to 55 000 new cases
per year statewide (in Tamil Nadu). Breast cancer would
dislodge cervical cancer as the top-ranking cancer in the
state, while lung, stomach and large bowel cancers would
surpass cervical cancer in ranking in Chennai by 2016. In
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order to tackle the predicted increases in cancer burden in
Tamil Nadu, concerted efforts are required to assess and
plan the infrastructure for cancer control, care, and ensure
sufficient allocation of resources.8
Cancer can be treated by surgery, chemotherapy,
radiation therapy, hormonal therapy, targeted therapy
and synthetic deadliness . The choice of therapy depends
upon the location and grade of the tumor and the stage
of the disease, as well as the general state of the patient
(performance status). A number of experimental cancer
treatments are also under development. Chemotherapy is
the most effective and widely used treatment in most types
of malignancies.9 Cancer treatment is increasingly effective
but is associated with short- and long-term side effects.
Increases in cancer prevalence have been leading to the
ever-improving treatment modalities. The main strategy
of chemotherapy drugs based on the phenomenon that
these drugs selectively target the tumor cells, largely by the
means of genotoxicity partially caused by the production
of reactive oxygen species,10 which does not specifically
damage the cancer cells but also the normal cells.11
Chemotherapy is an important component of treatment
for many cancers, and new anti-cancer drugs represent
one of the largest areas of pharmaceutical development.12
However the nature of chemotherapy means that while
damaging cancer cells it also damages healthy cells, leading
to side effects.13 The side effects of chemotherapy affect an
individual’s physical health, quality of life and emotional
state.14,15 The most frequently encountered short-term
side effects seen with standard adjuvant chemotherapy
regimens and their relative frequency and severity are
fatigue, nausea, vomiting, oral mucositis and neutropenia
as a short-term effect, has been recognized in recent years
as a common side effect of cancer chemotherapy.16-21
Self-care behavior was performed and followed by
the patients before side effects become persistent or
severe through prior information of side effects and
their management techniques. In addition, Stromberg
advocates teaching self-care to encourage persons with
cancer to increase their sense of self-control and lessen
feelings of helplessness that often accompany cancer and
its treatment. The nurse is further challenged to teach
patients to actively participate in their care rather than
remaining dependent on the health-care professional.
Using skill as a patient educator, the nurse enlists the
patient and family members in a partnership to promote
self-care. This requires the nurse to use great creativity
and flexibility to individualize the approach to patient
management problems.22 Educating patient for selfcare orientation is the main objective of intervention.23
According to Foster and colleagues, cancer patient selfmanagement is an individual’s strategies for controlling
disease conditions to maximize well being, or approaches
chosen by an individual to optimize living conditions with
cancer.24 The Self-care Symptom Management program is
a psycho-education program with the goal of enhancing
2
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patients self care abilities to manage the side effects of
chemotherapy, and thus improve the quality of life of adult
cancer patients and their family caregivers. The Self-care
Symptom Management program represents a promising
intervention to promote self-care management for cancer
care in Indonesia.25 Several side effects are caused in cancer
patients as a result of chemotherapy, which may further
get more complicated making it difficult for patients to
maintain a normal life. Higher symptoms burden will have
a profound impact on patient’s quality of life and level of
psychological distress. For minimizing these side effects
several cheap, readily applicable and effective self-care
measures are available. Which when taught to patients
will help them to effectively overcome the side effects of
chemotherapy and live a healthy and positive life. More
over the family members are also involved in this study
for watching and reinforcing the cancer patients self-care
measures at home because the relationships in India is
much stronger than anything else. Therefore objective
of the present study is to explore current perspective on
educating the self-care measures of side effects among
chemotherapy recipients, in relations with self-care
activities and perceived effectiveness of the activities to
improve knowledge, self-efficacy and performance status
by getting rid of side effects of chemotherapy.
Materials and Methods
This quasi-experimental study was done. The study was
conducted in Dr. Kamatchi Memorial hospital in south
India from 01/11/2015 to 30/09/2016 for period of 11
months. Patients who were receiving the chemotherapy
in chemotherapy ward of the institute were considered
as the sample population. Inclusion criteria were patients
diagnosed to have Breast, Oral, Oesophagus, Stomach
and Rectal Cancer aged between 35-55 years not
received chemotherapy prior to study and undergoing
for first cycle of chemotherapy. However, patients with
metastasis to bone, complicated by fracture, open wounds
or radiation dermatitis, complicated by infection and
coagulation disorders, complicated by bruising and
internal haemorrhage were excluded.
After receiving approval from the ethics committee of
the study hospital, IEC vide letter no. 14A/NCCP-05/2014
samples who agreed to join the study were allocated
randomly assigned into groups. Allocated sequence was
resolute by block randomization ratio 1:1 with block
sizes of 2 and 4 using a lottery method. The samples were
instructed to collect the lottery. Samples receiving even
numbers received chemotherapy from block A considered
as experimental group and odd numbers received
chemotherapy from block B considered as control group.
Based on previous study, Cohan’s d was used to calculate
approximately the sample sizes of an experimental group
and a control group that are of equal size and the desired
confidence level of 95%, a power of 80 to detect an effect
size of 0.30 standard deviations.26 Therefore, the sample
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size calculation formula showed that at least 103 patients
and the researcher had included 110 samples including
attrition for each study and control group. Data collection
proforma was used to confine data. All the cancer patients
who are receiving chemotherapy in chemotherapy ward
and who met the inclusion criteria were included in the
study.
The data collection proforma contained four sections.
Section-1 contained the socio-demographic characteristics
and clinical profile of participants (Duration of cancer
during diagnosis, family history of any type of cancer,
type of cancer and duration of surgery, stage of cancer,
chemotherapy agents being administered). Section-2
comprises of semi structured questionnaire on knowledge,
which had two aspects; chemotherapy & side effects
related - 10 questions and self-care measures related -15
questions. Sum of scores sorted from 0 to 25, the higher
score states adequate knowledge. Section-3 consists of
modified Stanford emotional self-efficacy scale to assess
the self-efficacy had totally 25 questions, i.e., physical
self-efficacy -10, Exercise Regularly Scale -3 Psychological
Self Efficacy -8 and Social/Recreational Activities Scale -4
questions in rating scale. Respondents were asked to score
each statement on a five-point scale, from 0 indicating
“not at all” to 4 indicating “very much”. Sum of scores
ranges from 0 to 100 were calculated for each subscale.
The higher score imparts the high self-efficacy. Section-4
composed of ECOG Performance status (PS) scale with
six points, score ranging from 0 (fully active) 1(restricted
physical activity), 2 (ambulatory), 3 (limited self-care)
4 (completely disabled) to 5 (dead),27 the higher score
determines the low performance status.
Study was evaluated by 1 medical oncologist, 1 surgical
oncologist, 1 psychiatric nursing specialist, 1 clinical
psychologist, 5 medical surgical nursing specialist and
1 statistician through an external peer review process
for the purpose of validation of the self-structured
questionnaire. In this study, the internal reliability using
Cronbach’s alpha was 0.86 for knowledge scale, 0.89 for
the self-efficacy scale and 0.94 for the performance status
scale. After attaining the contents of the data collection
proforma validated, a pilot study was conducted among
20 patients in each group i.e., experimental and control
to check the feasibility and data collection proforma was
administered for all subjects.
Brief information about the risk and benefit of this study
were explained in detail and understandable manner. Oral
and written informed voluntary participation consent
was taken from each participant. Pre intervention data
was collected with help of questionnaire regarding
demographic variables, knowledge, self-efficacy and
performance status by the researcher for 15–20 minutes
through face-to-face interview with each participant
who was eligible and met the inclusion criteria on the
first day of first chemotherapy cycle in the room before
starting chemotherapy cycle for both experimental and

control group. A booklet prepared by the researcher
which was validated by the experts. It composed of 20
pages and covered introduction of chemotherapy, route
of administration of common chemotherapy drugs
followed in cancer study centre, selected side effects of
chemotherapy, its self-care measures, Usage of ice chips,
foot massage comprises of following steps ankle circling,
sole rub, toe stretch, T–shape fan, thumb circling and
completion of long slow strokes over entire foot and deep
breathing exercise includes pursed lip and diaphragmatic
breathing. Self-care measures entrenched with distribution
of information, teaching of skills and provision of support.
In distribution of information researcher gave the booklet
to each sample and explained the content through
power point presentation (both visual in pictorial form
and oral) along with the family care givers in a group of
10–12 members in a room prior to their chemotherapy
administration. Ice chips prepared by researcher in
the following steps. Step 1: Plain water is gently poured
into the standard ice cube maker of (4 × 2.5) size. Step
2: The ice cube maker is sealed with an aluminium foil
and 7 cm ice cream sticks are placed in the center of each
cubical space, and kept to freeze for 2-3 hours. Step 3:
Once it is frozen the ice cubes are ready to be served to
chemotherapy patients. Samples were instructed to keep
the ice chips inside the mouth in contact with the inner
cheek wall of the oral cavity, the right side first and then
on the left side, thereby cooling the oral cavity. Teaching of
skills comprises of two divisions i.e., (a) the samples from
experimental group received ice chips 5 minutes prior
to, maintained 5 minutes during infusion and 5 minutes
after infusion of chemotherapeutic agent. (b) Researcher
takes sample to the treatment room and demonstrates
foot massage with steps and deep breathing exercises
individually. At the end of the skills learning stage the
participants were asked to demonstrate the techniques
they had been taught and to review the information they
had been given. All participants were instructed verbally
to perform foot massage and deep breathing exercise by
self in their home twice daily morning and evening for
next six days. To assess conformity of the interventions,
the participants were asked to record foot massage and
deep breathing exercise on a diary as well cross checked
by the family care givers. During provision of support
researcher was also in touch with the patients over the
phone every day to ensure the correct completion of the
intervention and taken help from the family care giver
but the control group received the hospital routine which
was the existing care provided to all cancer patients in the
study cancer center.
On 7th day (1st week) during follow up of first cycle (T0),
samples were assessed for post test of knowledge, selfefficacy and performance status in both experimental and
control group. 28 days completes a cycle. Self-efficacy and
performance status were assessed using modified Stanford
Emotional self-efficacy scale and ECOG performance
Journal of Caring Sciences, 2021, Volume 10, Issue 1
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status, a self-administered questionnaire, at three time
points; second cycle 5th week (T1), third cycle 9th week
(T2) and fourth cycle13th week (T3) after the intervention;
during their 7th day of follow up visit from second cycle to
fourth cycle at the cancer study centres.
The data were analyzed using the Statistical Package
for the Social Sciences SPSS version 21. Between-group
comparisons with respect to nominal, ordinal, and
numerical variables were performed through the chisquare and the independent-sample t tests, respectively.
Moreover, within-group comparisons were done via
the paired-sample t test. P values less than 0.05 were
considered significant.
Results
In total, 220 cancer patients participated in this study. The
total population of the research was 200 patients, of which
20 were not included in the study 7 participant due to stage
IV Metastasis 8 other types of cancer, 2 radiation therapy
and 3 refused to participate. 200 patients entered the study
and were randomly divided into two groups: intervention
and control each 100 completed the study (Figure 1).
The results showed that the intervention and the control
groups were homogeneous and did not reveal statistically
significant differences in terms of age distribution, sex,
marital status, economic status, type of work, religion,
occupation and clinical variable like duration of cancer
diagnosis, family history, chemotherapy drugs being
administered. However there were statistically significant
differences between them in terms of educational
background, body mass index (BMI), Stage of cancer
during chemotherapy (Table 1).
Both the intervention group and the control group had
reported inadequate knowledge prior to chemotherapy
cycles. To have occurred most of the time seven days
following the surgery [the Mean (SD) 7.21 (4.95) and 5.33

(4.32), respectively]. There were no significant differences
between the two groups in this regard. However, seven
days after the first chemo cycle (T0), intervention group
had adequate knowledge through PPT and handbook
distribution [the mean (SD) 21.68 (2.39)], respectively.
But, the control group remained having inadequate
knowledge [the mean (SD) 5.84 (4.95)] (Table 2).
Between-group comparisons, using the independent t
test. The independent samples t test revealed that before
the intervention, there was no significant difference
between the groups with respect to the mean score of
self-efficacy (P= 0.623) and performance status (P=
0.799), despite the fact that after the intervention, the
mean score of self-efficacy and performance status in the
experimental group was significantly lower than that for
the control group (P = 0.000) from first cycle (T0) to fourth
cycle (T3). Moreover, the results of the repeated ANOVA
test illustrated that the mean score of self-efficacy (F =
3857.37, P = 0.000) and performance status (F = 24.995,
P = 0.000) in experimental group positively significantly
after the intervention, while it remained negatively
significant in the control group (F = 622.77, P = 0.000).
(F = 181.43, P = 0.000) . (Figures 2-5). The correlation
between the knowledge and self-efficacy, knowledge and
performance status & self-efficacy and performance status
were statistically correlated i.e., (r = 0.502, -0.367, -0.347)
at P<0.01 value.
Discussion
Self-care measures put into action in this study entrenched
with distribution of information, teaching of skills and
attainment of support through teaching, demonstration,
reinforcement via telephone calls or family care givers to
cancer patients suffering from side effects of chemotherapy.
The findings of this study showed that level of knowledge,
self-efficacy and performance status gradual progress

Assessed for
eligibility
(n =220)

Excluded (n=20)
Stage IV – Metastasis
Other types of cancer
Radiation Therapy
Refuse to participate

Randomized
(n = 200)

Allocated control group
(n=100)

Contributed to intervention.
Included in final analysis
(n=100)

Allocated to experimental group
(n=100)

Included in final analysis
(n=100)

Figure 1. Flowchart of study
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Table 1. Demographic variables of the participants
Experimental
group

Control group

No. (%)

No. (%)

No formal education

15(15)

22 (22)

Primary school

21(21)

22 (22)

Middle school

37(37)

20 (20)

High school

22(22)

30(30)

5(5)

6(6)

Less than (15.0-18.4)

77(77)

90(90)

Normal weight (16.5 - 24.9)

21 (21)

9 (9)

Demographic variables

P

Educational status

Graduate.

0.02*

Body mass index

Overweight (25.0-29.9)

2(2)

1 (1)

0(0.00)

0(0.00)

Stage I

0(0.00)

0(0.00)

Stage II

55 (55)

40 (40)

Stage III

45 (45)

60 (60)

Obesity (30.0-39.9)

0.04*

Stage of cancer during
chemotherapy
0.03*

score was 51.60 and SD was 4.25. After self-care measures
the post-test first cycle (T0) to fourth cycle (T3) selfefficacy mean score was 86.91, 100.87, 99.81 and 114.64
and SD was 2.93, 3.47, 3.06 and 4.91. In control group
the pre-test self-efficacy mean score was 51.88 and SD was
3.78. The post-test first cycle (T0) to fourth cycle (T3) selfefficacy mean score was 50.06, 49.56, 34.49 and 34.58 and
SD was 3.46, 4.50, 2.21 and 2.23. The difference between
pre and post-test from first cycle (T0) to fourth cycle (T3)
in experimental group shows self-efficacy score was strong
and it was statistically significant at P < 0.001 level. This
shows the self-care measures during each cycle improves
the self -efficacy to high level which in turn reduces the
side effects.
This result is supported by Prapti et al., study aims
to develop a foot massage program to support care
activity in reducing nausea and vomiting for cancer
patients undergoing chemotherapy. Massaging has been
recommended as an aid in reducing the side effects of
treatment with cancer, specifically nausea and vomiting.29

PG: post graduate
*Statistically significant
Table 2. Comparison of knowledge among cancer patients undergoing
chemotherapy
Before chemo cycle
Mean (SD)

7 days after chemo cycle
Mean (SD)

P

Experimental

7.21 (4.95)

21.68 (2.39)

0.00*

Control

5.33 (4.32)

5.84 (4.95)

0.41

Knowledge

SD: Standard deviation. *Statistically significant.

than the control group from first cycle (T0) to fourth cycle
(T3) significantly improved all the four outcomes.
The comparison of post -test level of knowledge score
among cancer patients in experimental and control group.
In experimental and control group the post-test first cycle
(T0) mean score were 21.33 and 5.84 and SD is 2.25 and
4.95. The difference between post knowledge score in
experimental and control was statistically significant at P
< 0.001 level in first cycle (T0). This shows the distribution
of information through power point presentation and
handbook was very effective to improve the knowledge
regarding selected side effects of chemotherapy and its
self-care measures among cancer patients.
This result is supported by Connell et al, evaluated
whether pre-chemotherapy teaching sessions improved
patient knowledge and anxiety. Improvement was seen
in knowledge of treatment schedule (mean score increase
from 2.5 to 3.4, P<0.001), side effects (mean score increase
from 2.3 to 3.4, P <0.001), and how to use medications
designed to prevent and treat nausea (mean score increase
from 1.8 to 3.2, P <0.001). A pre-chemotherapy teaching
session improves patient knowledge about the planned
treatment along with reduction in anxiety.28
In experimental group the pre-test self-efficacy mean

Figure 2. Trend graph showing pre-test and post- tests mean selfefficacy score in experimental group .

Figure 3. Trend graph showing pre-test and post- tests mean selfefficacy score in control group
Journal of Caring Sciences, 2021, Volume 10, Issue 1
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Figure 4. Trend graph showing pre-test and post- tests mean
performance status score in experimental group

Figure 5. Trend graph showing pre-test and post- tests mean
performance status score in control group

Study was to determine the effectiveness of pranayama
on cancer-related fatigue among breast cancer patients
undergoing chemotherapy as measured by cancer fatigue
scale. Pranayama can be used as a supportive therapy
for breast cancer patients undergoing chemotherapy.30
Katrancı et al., oral cryotherapy has a significant
contribution to the protection of oral health by reducing
mucositis score according to the WHO mucositis scale,
especially on the 7th and 14th days. Nurses’ awareness
of how cryotherapy can affect patients and options for
resolving problems will enable them to provide a higher
standard of individualized care.31
In experimental group the pre-test performance status
mean score was 0.97 and SD was 0.83. The post-test
from first cycle (T0) to fourth cycle (T3) performance
status mean score were 1.16, 1.12, 0.43 and 0.43. The SD
is 0.77, 0.81, 0.49 and 0.50. The difference between preand post-performance status score was powerful and it
was statistically significant at P<0.001 level. In control
group the pre-test performance status mean score was
6
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0.94and SD was 0.82. The post-test from first cycle (T0) to
fourth cycle (T3) performance status mean score was 2.65,
2.66, 2.62 and 2.65. The SD was 0.47, 0.47, 0.48 and 0.47.
There was not much difference between pre- and postperformance status and it was not statistically significant
at P<0.001 level. This shows the self-care measures and
self-efficacy will surely improve the performance status of
cancer patients.
This was supported by Tian et al., aimed to assess the
relationships of patient education with the severity of
treatment-induced side effects, daily calorie and protein
intake, psychological status, and performance status in
patients with lung cancer. The study patients were divided
into an intervention (n = 62) and a control group (n =
110). We observed significant differences between the
intervention and control groups with respect to low daily
protein intake (54.84% vs. 70.00%, P = 0.046), prevalence
of depression (51.61% vs. 70.91%, P = 0.011), prevalence
of severe side effects of treatment (14.52% vs. 37.27%, P =
0.002), and good performance status (75.81% vs. 55.45%, P
= 0.008). Our results suggest that educating patients about
cancer treatment and rehabilitation can lead to increased
protein intake, a lower prevalence of depression, and
lesser side effects from cancer treatments, and improved
performance status.32
Conclusion
The results of present study showed that performing
self-care measures by chemo patients can reduce side
effects of chemotherapy and improve the self-efficacy
and performance status of daily activity in patients
undergoing chemotherapy. Together with firm family
support, self-care measures can be an effective one with
cost effectiveness. Educating chemo patient along with
caregiver about side effects of chemotherapy and selfcare measures would surely enable them to use in their
daily practice to improve patients self-confidence and
performance status. Educational booklets can also be
provided to different groups of healthcare professionals,
particularly chemotherapy ward nurses, family members
of cancer patients and students in order to improve their
self-care measures related knowledge and practice. The
suggestion for the future studies were the following:
• The same study can be done with large sample size so
that the results can be generalized.
• Comparison of self-care measures for side effects
with other types of management can be conducted.
• Studies can be conducted to assess the Knowledge
and Practice of Medical and Paramedical personnel’s
regarding self-care measures.
• Studies can be conducted to assess the awareness and
practice in rural areas.
• The same study can be done on different settings with
experimental design. Studies to assess the quality of
life improved by self-care measures.

Self-care of Cancer Patients on Knowledge, Self-efficacy, Performance

Research Highlights

8.

What is the current knowledge?

Self-care measures advised and taught by the chemo nurse before
chemotherapy administration but how patient perceives and follows
in daily life is unidentified.

9.

What is new here?

This concept, the researcher was advocate for the hospital, the model
has been appreciated and accepted. Self-care measures which self
-satisfactory is been carried out in this study to boost up the selfconfidence of cancer patients. The findings can be applied anywhere
and also self-care measures are cost effective.

Acknowledgements
The authors thank Guide Dr. C. Susila, Principal, Billroth
College of Nursing, Chennai, India for her continuous support
from bottom of my heart.
Ethical Issues
After approval from Institute Ethical committee, permission was
obtained from the Institute of Ethical Committee (IEC) of Dr.
Kamatchi Memorial Hospital, (Reg. No:14A/NCCP-05/2014).
Informed consent was obtained oral and in written from every
participant after a brief explanation regarding the study by the
investigator. Confidentiality of the data, the right to depart from
the study, and the secrecy of the participant were explained
before data collection.

10.

11.

12.

13.

14.

15.

Conflict of interest
There are no conflicts of interest.
Author’s Contributions
VPS: Conceived and designed the study, Conceptual framework,
Development of tools, Data collection, Data analysis,
Interpretation, Manuscript preparation, CS: Designed the study,
Manuscript review.
References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal
A. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018; 68(6): 394-424. doi:
10.3322/caac.21492
2. Thun MJ, DeLancey JO, Center MM, Jemal A, Ward EM.
The global burden of cancer: priorities for prevention.
Carcinogenesis. 2010; 31(1): 100-10. doi: 10.1093/carcin/
bgp263
3. Bray F, Møller B. Predicting the future burden of cancer.
Nat Rev Cancer. 2006; 6(1): 63-74. doi: 10.1038/nrc1781
4. Jivarajani PJ, Patel HV, Mecwan RR, Solanki JB, Pandya VB.
Major sites of cancer occurrence among men and women
in Gandhinagar district, India. Indian J Community Med.
2015; 40(1): 56-61. doi: 10.4103/0970-0218.149273
5. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA
Cancer J Clin. 2020; 70(1): 7-30. doi: 10.3322/caac.21590
6. Bray F, Ren JS, Masuyer E, Ferlay J. Global estimates of
cancer prevalence for 27 sites in the adult population in
2008. Int J Cancer. 2013; 132(5): 1133-45. doi: 10.1002/
ijc.27711
7. Saranath D, Khanna A. Current status of cancer burden:
global and Indian scenario. Biomed Res J. 2014; 1(1): 1-5.

16.

17.

18.

19.

20.

21.

22.

23.

Swaminathan R, Shanta V, Ferlay J, Balasubramanian S,
Bray F, Sankaranarayanan R. Trends in cancer incidence
in Chennai city (1982-2006) and statewide predictions of
future burden in Tamil Nadu (2007-16). Natl Med J India.
2011; 24(2): 72-7.
Raffaghello L, Lee C, Safdie FM, Wei M, Madia F, Bianchi
G, et al. Starvation-dependent differential stress resistance
protects normal but not cancer cells against high-dose
chemotherapy. Proc Natl Acad Sci U S A. 2008; 105(24):
8215-20. doi: 10.1073/pnas.0708100105
Conklin KA. Chemotherapy-associated oxidative stress:
impact on chemotherapeutic effectiveness. Integr Cancer
Ther. 2004; 3(4): 294-300. doi: 10.1177/1534735404270335
Lee C, Longo VD. Fasting vs dietary restriction in cellular
protection and cancer treatment: from model organisms to
patients. Oncogene. 2011; 30(30): 3305-16. doi: 10.1038/
onc.2011.91
Chabner BA, Roberts TG Jr. Timeline: chemotherapy and
the war on cancer. Nat Rev Cancer. 2005; 5(1): 65-72. doi:
10.1038/nrc1529
Liu B, Ezeogu L, Zellmer L, Yu B, Xu N, Joshua Liao D.
Protecting the normal in order to better kill the cancer.
Cancer Med. 2015; 4(9): 1394-403. doi: 10.1002/cam4.488
Carelle N, Piotto E, Bellanger A, Germanaud J, Thuillier A,
Khayat D. Changing patient perceptions of the side effects
of cancer chemotherapy. Cancer. 2002; 95(1): 155-63. doi:
10.1002/cncr.10630
Coates A, Abraham S, Kaye SB, Sowerbutts T, Frewin C,
Fox RM, et al. On the receiving end--patient perception
of the side-effects of cancer chemotherapy. Eur J Cancer
Clin Oncol. 1983; 19(2): 203-8. doi: 10.1016/02775379(83)90418-2
Broeckel JA, Jacobsen PB, Horton J, Balducci L, Lyman
GH. Characteristics and correlates of fatigue after adjuvant
chemotherapy for breast cancer. J Clin Oncol. 1998; 16(5):
1689-96. doi: 10.1200/jco.1998.16.5.1689
Berger AM. Patterns of fatigue and activity and rest during
adjuvant breast cancer chemotherapy. Oncol Nurs Forum.
1998; 25(1): 51-62.
Sitzia J, Huggins L. Side effects of cyclophosphamide,
methotrexate, and 5-fluorouracil (CMF) chemotherapy
for breast cancer. Cancer Pract. 1998; 6(1): 13-21. doi:
10.1046/j.1523-5394.1998.1998006013.x
Jacobsen PB, Hann DM, Azzarello LM, Horton J, Balducci
L, Lyman GH. Fatigue in women receiving adjuvant
chemotherapy for breast cancer: characteristics, course,
and correlates. J Pain Symptom Manage. 1999; 18(4): 23342. doi: 10.1016/s0885-3924(99)00082-2
Bower JE, Ganz PA, Desmond KA, Rowland JH, Meyerowitz
BE, Belin TR. Fatigue in breast cancer survivors: occurrence,
correlates, and impact on quality of life. J Clin Oncol. 2000;
18(4): 743-53. doi: 10.1200/jco.2000.18.4.743
Jacobsen PB, Stein K. Is fatigue a long-term side effect of
breast cancer treatment? Cancer Control. 1999; 6(3): 25663. doi: 10.1177/107327489900600304
Goodman M. Managing the side effects of chemotherapy.
Semin Oncol Nurs. 1989; 5(2 Suppl 1): 29-52. doi:
10.1016/0749-2081(89)90080-6
Johnston B, McGill M, Milligan S, McElroy D, Foster C,
Kearney N. Self care and end of life care in advanced cancer:
literature review. Eur J Oncol Nurs. 2009; 13(5): 386-98.
Journal of Caring Sciences, 2021, Volume 10, Issue 1

7

Sivakumar and Susila

doi: 10.1016/j.ejon.2009.04.003
24. Foster C, Brown J, Killen M, Brearley S. The NCRI cancer
experiences collaborative: defining self management.
Eur J Oncol Nurs. 2007; 11(4): 295-7. doi: 10.1016/j.
ejon.2007.08.002
25. Haryani H, Rachmat K, Suseno P, Effendy C. Implementation
of self-care symptom management program to enhance the
quality of life of cancer patients undergoing chemotherapy
and their family caregivers. Int J Res Med Sci. 2017; 5(6):
2442-8. doi: 10.18203/2320-6012.ijrms20172426
26. Cohen J. Statistical Power Analysis for the Behavioral
Sciences. 2nd ed. Abingdon: Routledge; 1988.
27. Oken MM, Creech RH, Tormey DC, Horton J, Davis TE,
McFadden ET, et al. Toxicity and response criteria of the
Eastern Cooperative Oncology Group. Am J Clin Oncol.
1982; 5(6): 649-55.
28. Connell NT, Sikov WM, Anderson KEF,Korber S, Thomas
AG, Rosati K, et al. Assessment of the effectiveness of a
chemotherapy education program: A Brown University
Oncology Research Group study. Journal of Clinical
Oncology. 2013; 31(15): 49–55.

8

Journal of Caring Sciences, 2021, Volume 10, Issue 1

29. Prapti NKG, Petpichetchian W, Chongcharoen W.
Development of foot massage program on nausea and
vomiting for cancer patients: a literature review. Nurse
Media J Nurs. 2012; 2(1): 325-55. doi: 10.14710/nmjn.
v2i1.3966
30. Chakrabarty J, Vidyasagar M, Fernandes D, Joisa G,
Varghese P, Mayya S. Effectiveness of pranayama on
cancer-related fatigue in breast cancer patients undergoing
radiation therapy: a randomized controlled trial. Int J Yoga.
2015; 8(1): 47-53. doi: 10.4103/0973-6131.146062
31. Katrancı N, Ovayolu N, Ovayolu O, Sevinc A. Evaluation
of the effect of cryotherapy in preventing oral mucositis
associated with chemotherapy - a randomized controlled
trial. Eur J Oncol Nurs. 2012; 16(4): 339-44. doi: 10.1016/j.
ejon.2011.07.008
32. Tian J, Jia LN, Cheng ZC. Relationships between patient
knowledge and the severity of side effects, daily nutrient
intake, psychological status, and performance status in
lung cancer patients. Curr Oncol. 2015; 22(4): e254-8. doi:
10.3747/co.22.2366

