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Abstract

Background: Fatigue is one of the most common complications of cancer. Anemia can be one of the most prevalent causes of
fatigue in cancer patients.
Objectives: The present study aimed to explore the effectiveness of a nursing care program supplemented with iron intake on the
anemia and fatigue in cancer patients undergoing chemotherapy.
Methods: The present study was conducted in a quasi-experimental design on two groups of 90 cancer patients in selected hospi-
tals. The participants were selected via convenience sampling and were randomly assigned to the control and intervention groups.
Before the intervention, the Functional Assessment of Cancer Therapy - Anemia (FACT-An) was completed by the patients in both
groups. The patients in the control group did not receive any special care other than receiving 150 mg of iron daily. However, the
patients in the intervention group received 150 mg of iron daily and attended a nursing care program with four individual training
sessions (one session per week). Follow-up was performed for three weeks, and the questionnaire was completed again by the partic-
ipants in both groups. The collected data were analyzed using the independent samples t-test, paired-samples t-test, and chi-square
test in SPSS software (version 22). The data analysis process was performed at a significance level of less than 0.05.
Results: The mean scores for the patient hemoglobin in the intervention and control groups after the intervention were 11.84 ±
0.58 and 11.10 ± 67.29, showing a significant increase in favor of the intervention group (P < 0.001). Furthermore, the results of
the independent samples t-test showed that the mean score of fatigue for the patients in the intervention group (29.37 ± 9.56) was
significantly lower than that of the participants in the control group (47.55 ± 11.22) (P < 0.001).
Conclusions: The present study showed that the implementation of a nursing care program for cancer patients receiving iron
supplementation positively affects iron-related blood parameters and fatigue among these patients. Therefore, to control cancer
patients’ fatigue, medical staff must pay special attention to these training and care programs supplemented with iron intake.
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1. Background

Cancer is one of the most severe diseases of the present
century and the second leading cause of death (1) after car-
diovascular diseases (2). It is regarded as the third leading
cause of death following cardiovascular diseases and acci-
dents in Iran (3). Over 30,000 people die annually due to
cancer (4). It is predicted that by 2030, more than 13.1 mil-
lion deaths in the world will be because of cancer (5).

Depending on the stage of cancer and the medical his-
tory of the patient, there are different types of treatment
for cancer, such as surgery, radiotherapy, chemotherapy,

or hormone therapy. Although these treatments may con-
tribute to the survival of the patient, they may generate
various complications (4, 6), among which fatigue is the
most annoying (7-10), Reported in 70% to 100% of treated
patients (4), fatigue is one of the most essential and defini-
tive diagnoses of nursing. According to the North Ameri-
can Nursing Diagnosis (NANDA), fatigue refers to "a state
of general, persistent feeling of boredom and reduction
of physical and mental ability to lower than the normal
level" (11). Burgess pointed out that the fatigue experi-
enced by people with cancer is different from the fatigue
experienced by healthy people and that these patients ex-
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perience more intense and sustained fatigue, which does
not improve with adequate sleep and rest. Besides, 78 to
96% of cancer patients and 75 to 99% of patients undergo-
ing chemotherapy experience symptoms of fatigue (12, 13).
One of the essential factors affecting fatigue is anemia (14).

Iron deficiency anemia is prevalent in cancer patients
(15). Chemotherapy can destroy the body’s natural tis-
sues causing bone marrow damage and can result in ane-
mia, which leads to fatigue (16, 17). Chemotherapy-induced
anemia (CIA) occurs when chemotherapy rapidly attacks
dividing cells, including red blood cells (RBCs), and pre-
vents them from dividing (18). Some studies have esti-
mated the prevalence of anemia in patients undergoing
chemotherapy to be 100% (19). For instance, Cellafound
that 25% of cancer patients with hemoglobin less than 12
mg/dl had difficulty performing their duties due to fatigue
(20). Another study by Holzner (2002) showed that a de-
crease in blood hemoglobin levels is associated with an
increase in the severity of fatigue in patients undergoing
chemotherapy (21). Besides, Zeighami Mohammadi (2011)
examined the relationship between anemia, the severity of
fatigue, and quality of life in cancer patients undergoing
chemotherapy and reported the prevalence of anemia to
be 63.6% (19).

However, given the prevalence of iron deficiency, it is
not often evaluated in cancer patients (22). One of the es-
sential interventions in the treatment of anemia is iron
supplementation (23). Nevertheless, despite the consump-
tion of iron, it seems that its absorption in cancer patients
is not enough. Therefore, experts point out that one of the
most essential tasks of medical staff, especially nurses, is to
diagnose anemia in cancer patients and eliminate its con-
sequences, including fatigue, through unique care strate-
gies (24).

It seems that a set of strategies should be considered
to help these patients. Implementing training programs
for cancer patients can reduce fatigue and other compli-
cations (25). Hence, teaching some practical strategies to
these patients to reduce fatigue, to cope with the experi-
ence of the disease, and to overcome the pathological as-
pects of diagnosis, treatment, and follow-up courses is es-
sential. In many studies, care planning focuses on patients’
physical problems while many researchers believe that
medical personnel, including nurses, should be trained in
how to effectively do exercises and, in general, sports coun-
seling and physical activity as part of routine examina-
tions and procedures taken for patients including cancer
patients (26). Some studies have shown that aerobic exer-
cise improves erythrocyte counts, especially hemoglobin,
during treatment and after chemotherapy (27). Some re-
searchers have reported that taking iron supplements and
aerobic exercises increase iron levels, ferritin, red blood

cells, hemoglobin, hematocrit, and transferrin (28).

2. Objectives

Considering that planning a care program with an em-
phasis on training iron absorption strategies and its effect
on fatigue control is a non-pharmacological, non-invasive,
and low-cost method for controlling physical and psycho-
logical problems, the present study aims to determine
the effectiveness of a nursing care program supplemented
with iron intake on fatigue in cancer patients undergoing
chemotherapy.

3. Methods

This study employed a quasi-experimental method
with two groups and a pretest-posttest design that was
conducted in 2020. The research project was approved
by the Vice-Chancellor for Research and Technology
of Zahedan University of Medical Sciences and by the
Ethics Committee of the university under the ethics code
IR.zaums.REC.1398.391. Following similar studies, the
sample size was determined as 45 patients in each group
with a 95% confidence interval, 90% statistical test power,
and considering the possible dropout:
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The participants in this study were 90 cancer patients
undergoing chemotherapy in the oncology wards of Uni-
versity teaching hospitals in southeastern Iran. The pa-
tients were selected using convenience sampling based on
the inclusion criteria (being at the age of 20 to 60 years,
undergoing at least three courses of chemotherapy, hav-
ing hemoglobin between 10 up to 12 g/dL, and having albu-
min of 3.5 g/dL and above) and the exclusion criteria (non-
compliance with medication schedule and patient death).
For random allocation, first, the envelopes containing the
group name cards were prepared for the total number of
participants and randomly arranged. After selecting a par-
ticipant, one of these cards was assigned to him/her speci-
fying his/her group. Upon the random allocation, patients
were divided into control and intervention groups. Before
starting the study, the researcher provided the necessary
explanations about the study to the patients and obtained
their informed consent to participate in the study.
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The data were collected using the Patient Demographic
and Clinical Information Questionnaire and the Func-
tional Assessment of Cancer Therapy - Anemia (FACT-An).
The demographic information questionnaire measured
the participants’ age, sex, occupation, education, duration
of cancer, hemoglobin, hematocrit, RBC, and albumin. The
FACT-An contains 13 statements related to fatigue (FACT-F)
and 7 items on other anemia symptoms that are scored
from 0 to 4 on a 5-point Likert scale. The total score on
this scale ranges from 0 to 80. The reliability of the instru-
ment was confirmed abroad using Cronbach’s alpha with
r = 0.93 and r = 0.95, respectively. Moreover, the reliability
and validity of this instrument were estimated by Ghaffari
et al. using Cronbach’s alpha method (r = 0.89) (24). Be-
fore the intervention, the FACT-An was completed by the
participants in two groups to measure anemia-related fa-
tigue. The patients in the control group did not receive any
special care except for receiving 150 mg of iron daily. The
participants in the intervention group attended a nursing
care program (iron intake, aerobic exercise, proper nutri-
tion training) implemented in the form of four training
sessions (one session per week) complemented with an
iron intake of 150 mg daily (according to the advice of an
oncologist). Upon completing the 4 training sessions, the
patients received an exercise recording checklist, a book-
let, and a CD. Since the patients had regular visits to re-
ceive treatment regimens, face-to-face follow-up was done
for three weeks. Besides, telephone follow-up was used for
a few cases. After the follow-up, the FACT-An was completed
by the participants in both groups.

The collected data were analyzed using SPSS software
(version 22). First, frequency, percentage, mean, and stan-
dard deviation of the participants’ scores were determined
using descriptive statistics. Furthermore, the Shapiro-Wilk
test was used to determine the data normality. The partic-
ipants’ mean scores in the two groups on the pretest and
posttest were compared using the independent samples t-
test. Moreover, the pretest and posttest scores of the par-
ticipant in each group were compared using the paired-
samples t-test, and the frequency of the qualitative vari-
ables for the two groups was measured and compared us-
ing the chi-square test. All statistical tests were performed
at the significance level of less than 0.05 (P < 0.05).

4. Results

The results of data analysis showed that the mean
scores for the age of the intervention and control groups
were 46.20 ± 9.76 and 44.64 ± 11.16, respectively. More-
over, 64.4% of patients in the intervention group and 68.9%
of patients in the control group were women. It was also
indicated that 84.4% of the patients in the intervention

group and 75.6% of the patients in the control group held
a diploma and lower educational degrees. Besides, 62.2%
and 46.7% of the intervention and control groups were not
employed. Finally, the minimum and maximum albumin
levels in both groups were 3.5 and 5.5 g/dL (Table 1).

The results of the present study showed that the mean
scores of hemoglobin in the cancer patients in the in-
tervention group increased significantly after attending
the nursing care program (P < 0.001). Similarly, the
hemoglobin level increased in the patients in the control
group after the mentioned period (P = 0.01) (Table 2).

Moreover, 33.3% of the patients in the intervention
group lost their mild anemia and did not meet the cri-
terion for anemia. However, only 6.7% of patients in the
control group had no symptoms of anemia based on the
hemoglobin index (Table 3).

It was also shown that the mean scores of fatigue in
cancer patients in the intervention group decreased sig-
nificantly after attending the nursing care program (P <
0.001). Likewise, the fatigue scores decreased in the pa-
tients in the control group after the mentioned period, but
these changes were not significant (P = 0.73) (Table 4).

5. Discussion

The findings of the present study indicated the posi-
tive effect of the nursing care program supplemented with
iron intake on blood parameters and fatigue of the pa-
tients undergoing chemotherapy. It was also shown that
the hemoglobin of the patients in the intervention group
increased after the nursing care program and the severity
of their anemia decreased, confirming the effect of train-
ing strategies to increase iron absorption and intake. Sim-
ilarly, Rezaee Seraji et al. showed that the hemoglobin con-
centration of people who did aerobic exercise increased
compared to patients who did not perform the aerobic ex-
ercise (27). However, the authors emphasized aerobic ex-
ercise, and the changes in hemoglobin ratio were not very
noticeable. In contrast, in the present study and physical
activity, the patients received iron and proper nutrition
training to increase iron absorption. The results proved
the significant impact of the intervention.

One of the essential issues in treating patients with
cancer is maintaining blood parameters to be within the
normal range or close to it. When the patient refers to
chemotherapy, nurses decide to perform or not to per-
form chemotherapy after reviewing the results of blood
cell counts. Thus, the implementation of the treatment
program depends entirely on the patient’s blood test re-
sults. If the blood count decreases, the treatment pro-
gram will be stopped, affecting the survival of patients.
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Table 1. Comparison of Demographic Characteristics of Cancer Patients Undergoing Chemotherapy Between Two Groups of Intervention and Control a

Variable
Groups

P-Value
Intervention Control

Age 46.20 ± 9.76 44.64 ± 11.16 0.48 b

Duration of illness 1.71 ± 0.92 2.17 ± 1.78 0.12 b

Albumin 4.21 ± 0.73 4.22 ± 0.63 0.96 b

Sex

Male 16 (35.6%) 14 (31.1%) 0.65 c

Female 29 (64.4%) 31 (68.9%)

Education

High school diploma and lower 38 (84.4%) 34 (75.6%) 0.29 c

Above the diploma 7 (15.6%) 11 (24.4%)

Occupation

Employed 17 (37.8%) 24 (53.3%) 0.13 c

Unemployed 28 (62.2%) 21 (46.7%)

aValues are expressed as mean ± SD or No (%).
bIndependent samples t-test.
c Chi-square test.

Table 2. Comparison of Hemoglobin Level of Cancer Patients Undergoing Chemotherapy Before and After Iron-Based Nursing Care Program Between Intervention and Control
Groups

Group Pretest Score Posttest Score Paired-Samples T-Test

Intervention 10.80 ± 0.64 11.84 ± 0.58 P < 0.001

Control 10.98 ± 0.76 11.10 ± 0.67 P = 0.01

Independent samples t-test P = 0.23 P < 0.0001

Table 3. Comparison of Frequency Distribution of Anemia Severity in Cancer Patients Undergoing Chemotherapy After the Implementation of Nursing Care Program with
Iron Intake Between the Intervention and Control Groups

Anemia Severity Intervention Group Control Group Sig. (Chi-Square)

Mild anemia (Hg = 10 - 12) 30 (66.7%) 42 (93.3%) P < 0.001

No anemia (Hg > 12) 15 (33.3%) 3 (6.7%)

Table 4. Comparison of Fatigue Scores of Cancer Patients Undergoing Chemotherapy Before and After Iron-Based Nursing Care Program Between Intervention and Control
Groups

Group Pretest Score Posttest Score Paired-Samples T-Test

Intervention group 52.26 ± 11.69 29.37 ± 9.56 P < 0.001

Control group 47.77 ±11.74 47.55 ± 11.22 P = 0.73

Independent samples t-test P = 0.07 P < 0.001

In cancer control and treatment programs, the manage-
ment of blood parameters, including the maintenance of
hemoglobin within the normal range, is of great impor-
tance. Accordingly, the studies reviewed above indicated
that anemia reduces the prognosis of cancer patients (29),
influences the effectiveness of cancer treatments, and in-
creases the likelihood of tumor cell resistance to treat-

ment, which ultimately reduces the survival of the patient
(30).

Studies have shown that a decrease in the level of ery-
throcytes and anemia is one of the most common and
persistent problems in cancer patients (31), and its sever-
ity depends on the extent of the disease and the severity
of treatment. It has been reported that anemia increases
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the risk of death by 65% in patients with various cancers
(27). Kitano et al. showed that 84% of the patients devel-
oped anemia while undergoing chemotherapy and 72% of
the patients who had no anemia became anemic during
chemotherapy (32). Bernardo’s study also found that 73%
of patients developed anemia after starting chemotherapy
(33). The prevalence of anemia was 50% in solid cancers, as
reported in Groopman’s study and 35% in Seshardi’s study
(34, 35). Probably the discrepancies observed in the fre-
quencies reported in various studies are due to the type of
study, the studied population, and the definition of ane-
mia. The research sample in the present study included
the patients with mild anemia or no symptoms of ane-
mia, and thus the sample was different from those ex-
amined in previous studies. The results showed that pa-
tients who had attended the nursing care program sup-
plemented with iron intake were less likely to have ane-
mia during the treatment. It was also shown that the pa-
tients’ hemoglobin level increased by one gram during
the intervention, indicating that perhaps one of the fac-
tors that can affect the patients’ fatigue is the hemoglobin
level since the patients reported lower levels of fatigue af-
ter the increase in hemoglobin and iron intake in the form
of the nursing care program that focused on doing exer-
cise and daily activities, as was confirmed in other stud-
ies (36, 37). However, Cella et al. showed that the patients
who had a 2-gram increase in hemoglobin reported less fa-
tigue (38). These conflicting results can be attributed to the
differences in the research population, nursing care pro-
gram, and other factors. Nevertheless, the results show
that improving anemia and hemoglobin levels can affect
the severity of fatigue. Other studies also suggested that in-
creasing hemoglobin levels reduces the patient’s physical
fatigue and improves the patient’s physical function (38).
On the other hand, anemia can lead to further problems
such as fatigue (38, 39).

The present study suggested that a significant reduc-
tion in the fatigue scores of the patients in the interven-
tion group indicated the effectiveness of the nursing care
program. Studies have shown that fatigue is one of the
most complex and common problems associated with can-
cer (40, 41). Fatigue in cancer patients may be caused by
the disease process or related treatments called cancer-
induced fatigue (42). Among the various cancer treat-
ments, chemotherapy is the most common cause of fa-
tigue in patients (43). Cancer-induced fatigue in many pa-
tients is so severe that, if left untreated, it disrupts and
limits their daily activities (44). In the present study, a
specific tool was used to measure anemia-related fatigue.
This study was also different from other studies in terms
of the procedure taken. Therefore, it is possible to discuss
anemia-related fatigue with more confidence. As shown,

the nursing care program with an emphasis on iron in-
take can significantly affect anemia-induced fatigue. Lim-
ited studies have been performed using this tool, which
were primarily descriptive and did not use any interven-
tion. For instance, Ghaffari et al. measured the relation-
ship between the severity of fatigue and anemia and re-
ported a moderate level of anemia-induced fatigue (24).
In Timothy’s study, 40% of patients suffered from mod-
erate fatigue (36). Khozimeh et al. showed that the use
of energy-saving strategies significantly reduced the pa-
tient’s fatigue compared to the control group and the pa-
tients in the intervention group better managed their fa-
tigue. Their main energy-saving strategy was to create a
balance between the rest and activity times during fatigue
induced by the disease (45). Another study by Abdollahi
and Shujaedin suggested that the training protocol im-
proved all aspects of the quality of life and increased phys-
ical performance in the intervention group compared to
the control group (46), as was evident in the present study.
Despite the effectiveness of exercise in controlling fatigue,
studies have shown that the most frequently used strate-
gies by patients were lying down (80.7%) and worshiping
(77.9%) and the least frequently used strategies were exer-
cise (5%) and stretching movements (21.4%). Accordingly, it
can be argued that the first thing a person does in the face
of an unpleasant feeling, such as fatigue, is to stop work-
ing and taking a rest. Furthermore, patients wrongly be-
lieve that their fatigue increases if they do things such as
exercise and walking, and thus they do these activities less
frequently (47). However, according to several studies, do-
ing exercise plays an essential role in reducing the severity
of fatigue (48-50).

The present study also suggested that the severity of fa-
tigue was lower in the patients in the control group, but
it was not significantly different from the fatigue level re-
ported by the participants in the intervention group. One
reason is that supplying iron reserves after taking iron sup-
plements, which was effective in reducing fatigue in this
group of patients. Besides, the participation of the patients
in the control group in the treatment program and the em-
phasis on iron intake can be other reasons that have led to
an increase in hemoglobin levels in the control group.

5.1. Conclusion

The present study showed that implementing nurs-
ing interventions for cancer patients receiving iron supple-
mentation on proper iron intake can have a positive effect
on iron-related blood parameters and patients’ fatigue.
Therefore, medical and nursing staff are recommended to
pay special attention to these training interventions and
also iron intake in their fatigue control and management
programs.
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