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Background: Chronic pain is one of the most prevalent symptoms in patients with acute leukemia and can affect patients' Quality of Life 
(QOL) that is a significant factor in assessment of cancer treatments. Also, the goal of curing hematological malignancies is to reach to 
increased survival and improvement of patients; and this goal will be fulfilled when QOL in patients is promoted.
Objectives: The present study aimed to investigate the correlation between chronic pain and Health-Related QOL (HR-QOL) in patients 
with acute leukemia under chemotherapy in Ahvaz City, Iran.
Patients and Methods: This descriptive-analytical study was performed on 90 patients (age range, 18 - 50 years) with acute leukemia 
under chemotherapy referred to Shafa Hospital in Ahvaz, Iran. The participants were selected through convenient sampling. The outcome 
measures included the Iranian version of the Short-Form 36 (SF-36) health survey, Numeric Rating Scale (NRS) for assessing the pain, and 
demographic questionnaire. Data analysis was performed using ANOVA, t-test, chi-square, with the significance level of 95%.
Results: The average of pain severity was 6.03 ± 2.06, and the total average of HR-QOL was 46.83 ± 3.62, and the lowest average belonged 
to physical function (42.17 ± 25.75). No significant difference was found in the average pain between the two genders (P = 0.487); however, 
there was a statistically significant difference between HR-QOL and gender (P = 0.005). Moreover, no significant difference was detected 
between the average pain severity and acute leukemia type (P = 0.152). The findings also revealed a significant relationship between pain 
severity and aspects of HR-QOL, So that, all aspects of QOL were decreased with increased pain severity.
Conclusions: The results of the study indicate that chronic pain and HR-QOL in patients with acute leukemia in Ahvaz are in a very adverse 
condition and require serious reform. The findings of the study can be helpful in the clinical decisions and health care programs to the 
therapeutic team.
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1. Background
Leukemia is among the neoplastic diseases that begin 

with abnormal changes of blood cells in bone marrow. 
Leukemia is a globally spread disease, and it is increas-
ingly spreading in Iran (1). In 2013, leukemia developed 
in US in 48610 new people and caused 23720 deaths (2). 
According to Hadi et al. in Iran, the prevalence of leuke-
mia in women aged between 15 - 49 years old was 13.89% 
among 100,000 person, and in men with the same 
range of age, the prevalence of the disease was 18.31% 
among 100,000 person (3). According to World Health 
Organization (WHO) report in 2008, five common can-
cers in Iran are stomach, breast, colon-rectum, bladder 
and leukemia (4).

Chronic pain is one of the most important scary and 
annoying problems in patients with acute leukemia that 
are highly prevalent and it happens within a stage of can-
cer due to the disease or related treatments (5). Cancer 

treatments such as chemotherapy and radiotherapy may 
cause neuropathic, muscular, bone and joint pain (6). 
Regarded as a complex and unpleasant phenomenon, 
chronic pain causes feeling of hopelessness and worth-
lessness of life in patients with cancer. Also, it can inflict 
emotional, physical and social difficulties on the patients 
that can be costly for the patients or those around them 
(7). Chronic pain affects interpersonal relations and daily 
activities, and also postpones recovery (8). Performance 
of almost 69% of patients with cancer are affected by 
chronic pain, and 83% of leukemia and lymphoma pa-
tients suffer from chronic pain (9). Correct and on time 
pain relief will promote satisfaction and Quality of Life 
(QOL) in the patients (10). Despite many studies under-
taken in the field, the pain in patients with cancer still 
remains as a clinical problem, and there appears to be a 
need for further studies over pain controlling (11). Pain 
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management in cancer treatments plays a significant 
role in gaining the best possible results (12), and research-
ers argue that being aware of pain managements in can-
cer treatments is crucial for achieving any improvement 
(13). Also, at present, assessing the pain is in high priority 
in oncology and clinical nursing (14). On the other hand, 
in Ahvaz, no detail is available about the relation between 
chronic pain and its effects on QOL in patients with acute 
leukemia, who are symptomized by chronic pain as one 
of the main signs of their disease.

There is a close correlation between pain severity and 
QOL as it is argued that pain is one of the key factors 
in decreasing QOL in patients with cancer (12). World 
health organization has had a particular attention to 
development of QOL assessment and defines QOL as per-
ception of life, values, goals, standards, and interests in 
each individual, which include physical, psychological, 
and social aspects of life (15). Quality of life is consid-
ered as one of the main concerns of policymakers and 
experts of public health team, and is used as an index in 
public health surveys (16); it also comprises a significant 
part of criteria of cancer treatment assessments that 
require QOL evaluation of patients in various regions 
(1). Gaining the information about QOL and discovering 
the level of patients' sense of well-being and recogniz-
ing the fields they do not have this sense, can be helpful 
for more effective treatments and future improvements 
of QOL (17). Assessment of QOL provides us with useful 
information about predicting consequences of the dis-
ease and evaluating the treatments for the clinical team, 
which as a result will improve quality of the health ser-
vices. Moreover, improvements in health care services 
will create positive attitude and participations of pa-
tients in interventions; this attitudes and participations 
will lead to promotion of QOL in patients through a cy-
clic motion (18). Some researchers believe that the infor-
mation about QOL can bring a scientific support for clin-
ical decisions, and naturally, it may have better results 
for the patients (19). Also, the goal of curing hematologi-
cal malignancies is to reach to increased survival and 
improvement of patients; and this goal will be fulfilled 
when QOL in patients is promoted (1). Chemotherapy, 
which remains as one of the main parts of treatment, 
is considered to be the most important factor on QOL in 
patients with acute leukemia (20). The study carried out 
by Musarezaie et al. in Isfahan, revealed that patients 
with leukemia had a low QOL, and there was an inverse 
relationship between pain severity and QOL in those pa-
tients (1). Furthermore, Redaelli et al. argued that AML 
(Acute myeloid leukemia) patients suffered a lower QOL 
than the individuals in the control group (20).

Regarding the relationship between pain and Health-
Related QOL (HR-QOL) in these patients, there were 
some controversies, which the present study attempted 
to clear. Moreover, at present, only drug control meth-
ods are applied in Ahvaz that neither are they applied 
according to international standards protocol nor is 

there any systematic trend for assessing the level of 
pain and QOL in patients with acute leukemia. Finally, 
due to fast prevalence of acute leukemia in Ahvaz as the 
only health center within the province, and also due to 
the lack of studies in the field of observing the increas-
ing problems of such patients in clinics, the present 
study aimed to assess relationship between chronic 
pain and QOL of patients with acute leukemia in Ahvaz 
City, Iran. Understanding these factors will help the 
society's health workers in their efforts to improve the 
health and the QOL of these patients.

2. Objectives
The present study aimed to assess the relationship be-

tween chronic pain and HR-QOL in patients with acute 
leukemia under chemotherapy in Ahvaz Shafa Hospital 
in 2014.

3. Patients and Methods

3.1. Study Design and Population
This descriptive-analytical study was performed on 90 

patients with acute leukemia referred to Shafa Hospital 
affiliated to Ahvaz Jundishapur University of Medical Sci-
ences during 3 months. The participants were selected 
through convenient sampling. Using a statistical sam-
pling formula with α = 0.05, σ = 27.08, d = one-fifth of a 
standard deviation; adopted from other studies (3) the 
number of sample was 96. Due to the potential loss of 
samples, 15% - 20% of this amount was added to the sam-
ple, thus the 116 patients in a 3-month sampling period 
(with convenience sampling) were enrolled (Equation 1).

(1) n = (
Z1−α2)

2×σ2

d 2

Subjects’ eligibility to participate in this study was based 
on the following inclusion criteria: 1) the age range from 
18 to 50 years old, 2) intermittent or persistent pain for 
3 months (chronic pain), 3) no sign of clear and identi-
fied pain disorders, which are recorded in patients' files 
(pains from lumbar disc, spinal injuries, fractures, etc.), 
4) not having any background diseases (such as diabe-
tes, peripheral nerve disease), 5) no drug addiction, 6) 
the patients should have been under chemotherapy 
for at least two sessions, and 7) no other malignancy re-
cords. Figure 1 shows the accrual process and attrition 
in more details.

3.2. Measuring Tools
The outcome measures include the Iranian version of 

the Short-Form 36 (SF-36) health survey, Numeric Rating 
Scale (NRS) for the pain assessment, and demographic 
questionnaire. For measuring the QOL, the Iranian version 
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Assessed for eligibility

(n=116)

Not meeting inclusion criteria: (n=24) 

age≥ 51     (n=10)

Identified pain disorders (n=4) 

Background diseases  (n=2) 

Excluded: (n=26)

Declined to participate: 

(n=8)

Analysis: (n=90)

Figure 1. Flowchart of Study Accrual and Attrition

of SF-36 health survey was applied. It consists of eight 
subscales including physical functioning, role limita-
tions owing to physical health problems, bodily pain, 
social performance, general mental health, role limi-
tations owing to emotional health problems, energy 
and weariness, and general health perception. To do 
the scoring in each aspect, the total scores of each item 
was calculated, then it was modified into a scale rang-
ing from zero (poorest condition) to one hundred (best 
condition). The three-choice questions were considered 
with the scores (0, 50, 100), five-choice questions with 
(0, 25, 50, 75, 100), and six-choice questions with (0, 20, 
40, 60, 80, 100); and higher scores indicated better con-
ditions. This tool has been interpreted and validated 
for use in HR-QOL assessment in Iran (21). Moreover, the 
permission of using this tool was gained from Dr. Mon-
tazeri, Persian author of this tool.

Numeric rating scale was used to survey the intensity 
of pain severity in the subjects. This tool is a 10-centime-
ter ruler which is pointed in its left side with zero (in-
dicating there is no pain) and in the right side with the 
digit 10 (showing a severe pain). Scores 1-3 are consid-
ered as mild pain, 4-6 show moderate pain, 7-9 are recog-
nized as severe pain and 10 being unbearable pain. Justi-
fiability and perpetuity of this tool has been weighed by 
different studies (22, 23).

The survey included demographic questions regarding 
the participant's age, gender, education, and race. The 
leukemia type was also extracted from patients' records.

3.3. Methods
Considering the ethical considerations and obtaining 

the written informed consent from the patients, the re-
searcher began to complete the questionnaires. Literate 
patients completed the questionnaires by themselves 
and for the rest it was completed through interviewing 
method. And if any of the patients had chemotherapy 

schedules, they were interviewed 2 to 3 hours before or af-
ter their treatment in order to ensure that patients were 
not suffering from any chemotherapy-related discomfort.

To fulfill the NRS, the patients' level of pain intensity was 
measured in different times of a day for three consecu-
tive days; then the average pain was considered as the 
pain criterion for each subject.

3.4. Data analyses
Data analysis was performed by SPSS version 17 us-

ing descriptive-analytic statistics (mean, standard de-
viation, chi-square, t-test and ANOVA), with the signifi-
cance level of 95%.

3.5. Ethical Considerations
The researcher considered moral ethics through the 

study and, after explaining the goals of the study and 
optional participation, and also assuring them about 
confidentiality of the collected data. Finally, we asked the 
participants to read and sign the informed consent form. 
This study was approved in ethics committee of Ahvaz 
Jundishapur University of Medical Sciences (ethical code: 
ajums.rec.1393.388).

4. Results
According to the findings of the study, the average age 

of the patients was 33.83 ± 9.38 years, and most subjects of 
the study were male (53.3%), Persian (50%) and had high-
school educations (40%). The majority of the patients suf-
fered from acute myeloid leukemia (76.7%). The average 
pain severity was 6.03 ± 2.06, and most of the patients ex-
perienced moderate pain (43.3%).

Moreover, the study revealed that the average of all as-
pects of QOL was 46.83 ± 3.62, while the lowest average be-
longed to physical function (42.17 ± 25.75), and highest av-
erage belonged to social function (52.67 ± 21.28) (Table 1).

Table 1.  Mean Score of Dimensions of Quality of Life in the 
Patients With Acute Leukemia (Short Form-36)

Dimensions Means ± SD

Physical function 42.17 ± 25.75

Physical role 44.50 ± 24.88

Bodily pain 42.33 ± 28.22

General health 48.50 ± 22.78

Social functioning 52.67 ± 21.28

Emotional role 47.83 ± 21.04

Mental health 49.33 ± 18.84

Vitality 47.33 ± 21.86

Total of all dimensions 374.66 ± 173.744
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The average pain severity in men appeared to be more 
than in women, but the difference was not significant (P 
= 0.487), whereas there was a significant difference be-
tween men and women in their QOL as the average of all 
aspects of QOL was lower in men than in women (Table 2).

The average pain severity in AML was more than that 
of ALL, but did not appear to be significant (P = 0.152). 
Moreover, although the total average of QOL aspects, 
except mental health, in AML patients was lower than 

in ALL patients, the difference was not very meaning-
ful. According to the findings of the study, the lowest 
average of pain in AML patients belonged to physical 
function, and in ALL patients the lowest average was de-
tected at their mental health (Table 3).

It was also revealed that there was a meaningful re-
lationship between pain severity and QOL as with the 
increase in pain severity, all aspects of QOL were de-
creased (Table 4).

Table 2.  Mean Score of Quality of Life, Leukemia Type, Pain and Age With Respect to the Gender a,b

Variables Gender P Value
Male Female

Type of Leukemia 0.058

AML 33 (68.8) 36 (85.7)

ALL 15 (31.2) 6 (14.3)

Pain 0.487

Mild 6 (12.5) 9 (21.4)

Moderate 21 (43.8) 15 (35.7)

Severe 21 (43.8) 18 (42.9)

Age, y 34.94 ± 8.73 32.57 ± 10.03 0.235

Physical function 36.56 ± 22.29 48.57 ± 28.13 0.028 c

Physical role 39.38 ± 23.48 50.36 ± 25.40 0.019 c

Bodily pain 33.75 ± 24.65 52.14 ± 29.11 0.005 c

General health 41.88 ± 20.12 56.07 ± 23.51 0.001 c

Social functioning 44.69 ± 19.52 61.79 ± 19.65 0.001 c

Emotional role 42.81 ± 17.03 53.57 ± 23.76 0.032 c

Mental health 42.81 ± 15.46 56.79 ± 19.74 0.001 c

Vitality 40.00 ± 18.30 55.71 ± 22.78 0.001 c

Total of all dimensions 321.88 ± 148.45 435 ± 182.41 0.005 c

a  Abbreviations: AML, Acute myeloid leukemia; ALL, Acute lymphoblastic leukemia; QOL, Quality of life.
b  Data are presented as Mean ± SD and No.(%).
c  The difference is statistically significant.

Table 3.  Mean Score of Pain and Quality of Life With Respect to the Leukemia Type a,b

Variables AML All P Value
Pain itensity 0.152

Mild 9 (13) 6 (28.6)

Moderate 27 (39.1) 9(42.9)

Severe 33 (47.9) 6 (28.6)

Physical function 39.13 ± 25.83 52.14 ± 23.37 0.736

Physical role 40.87 ± 23.74 56.43 ± 25.35 0.135

Bodily pain 38.91 ± 28.29 53.57 ± 25.50 0.739

General health 46.09 ± 22.27 56.43 ± 23.19 0.332

Social functioning 51.09 ± 19.97 57.86 ± 24.92 0.410

Emotional role 45.87 ± 21.55 54.29 ± 18.25 0.372

Mental health 49.35 ± 19.49 49.29 ± 16.97 0.551

Vitality 44.35 ± 20.32 57.14 ± 24.31 0.551

Mean of all dimensions 355.65 ± 170.94 437.14 ± 172.16 0.389
a  Data are presented as mean ± SD and No. (%).
b  independent t-test and chi-square test were used. 
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Table 4.  Mean Score of Quality of Life With Respect to the Pain Intensity a,b

Variables Pain Intensity P Value

Mild Moderate Severe

Physical function 75.00 ± 2.42 54.17 ± 14.61 18.46 ± 14.78 < 0.001 c

Physical role 75.00 ± 8.01 54.17 ± 17.17 23.85 ± 16.16 < 0.001 c

Bodily pain 77.00 ± 2.53 54.58 ± 18.33 17.69 ± 17.72 < 0.001 c

General health 73.00 ± 7.02 60.00 ± 17.32 28.46 ± 12.14 < 0.001 c

Social functioning 77.00 ± 2.53 62.50 ± 17.00 34.23 ± 10.85 < 0.001 c

Emotional role 70.00 ± 8.66 57.08 ± 19.36 30.77 ± 9.49 < 0.001 c

Mental health 70.00 ± 8.66 57.08 ± 14.99 34.23 ± 11.72 < 0.001 c

Vitality 73.00 ± 7.02 56.25 ± 18.18 29.23 ± 11.21 < 0.001 c

Total of all dimensions 590.00 ± 13.49 455.83 ± 120.56 246.92 ± 84.63 < 0.001 c

a  Data are presented as mean ± SD.
b  ANOVA test was used.
c  The difference is statistically significant.

5. Discussion
The findings of the research showed that acute leu-

kemia is more prevalent amongst men, and AML is the 
most common type of it. These results are consistent 
with those of Musarezaie (1), Hadi (3), and Zand (24) that 
were carried out in Iran. Also, the reports by US Society 
of Hematology (2009) indicate that different types of 
blood cancer do not equally happen in men and women. 
This proportion is not the same in various countries, and 
blood cancer is most common in men (25).

Regarding the pain severity, 43.3% of patients suffered 
moderate pain while in Musarezaie study carried out in 
Isfahan 86.95% of patients suffered moderate pain (1). 
The reason for this statistical difference is that level of 
pain is a mental concept and different people have dif-
ferent reactions to it; besides, cultural and racial fac-
tors, and personal, family and social problems affect 
the concept of pain in each person. Furthermore, treat-
ments and pain controlling are not the same in differ-
ent areas. Hence, such factors highlight the necessity 
for surveying and assessing pain severity in order to 
use the results for adopting medical and nonmedical 
approaches for pain controlling.

The results of the study indicated that the total aver-
age of different aspects of QOL is 46.83 that is consistent 
with the work of Hadi et al. who found the total aver-
age of different aspects of QOL in leukemia patients to 
be 47.19 (3). These similar results suggest that perhaps 
those who suffer from leukemia in Iran do not have a 
desirable QOL and therefore, regarding QOL as one of 
the main criteria of assessing cancer treatments, we 
must adopt new policies to reform it. Also, by research-
ing in the field, we should identify the reasons and lev-
els of their problems so as to proceed towards carrying 
out proper measurements.

The present study identified the physical function to 
have the lowest average among all aspects of QOL, while 

Hadi et al. (3) and Eyigor et al. (26) argued that lowest 
average belonged to physical role. These incongruous re-
sults may be due to cultural, racial, and social differences. 
However, it is noteworthy that in our study as well as in 
other two mentioned studies, most problems in front 
of patients are physical aspects that maybe it is because 
when patients suffer from pain, they suffer from not only 
physical discomfort but also performativity restrictions 
which lead to their incapability. Ripamonti et al. (9) sug-
gested that the performativity in 69% of individuals with 
cancer is directly affected by chronic pain they suffer.

The results of the study indicated that the highest 
average belonged to patients' social functioning. The 
same results were found by Karami et al. (27), and Tabari 
et al. (28). Despite these findings, Eyigor et al. (26) ar-
gued that the lowest average of QOL in patients with 
cancer belonged to physical role and social function. 
The more desirable quality of social functioning found 
in Iranian studies can be a result of supports of family, 
friends, and others when an individual suffers or faces a 
problem; this fact makes the social performance of the 
patient to improve. However, Eyigor's study claimed 
that the highest average belonged to bodily pain; so, 
this can indicate a better pain controlling condition in 
that country than in Iran (26).

The study found that men experienced a higher aver-
age of pain severity than women, though the difference 
was trivial (P = 0.487). While chronic pain is a prevalent 
problem among patients with cancer, the dilemma about 
the effects of gender on this issue still remains unsolved 
and researches on the field have come to different conclu-
sions over this problem (29). Studies such as Miaskowski 
et al. (30), Pud et al. (22), Edrington et al. (31), and Zimmer-
mann et al. (23) as well as this research agree upon the 
fact that gender differences are not related to the level 
of pain severity. Another study by Pud (2011) indicated 
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a significant relation between gender and pain; despite 
what the present research has brought up, Pud argued 
that the average of pain severity was higher in women, 
with a meaningful difference (P = 0.031) (32). This in-
congruity of results may be related to the fact that Pud 
surveyed patients with all types of cancers, while the 
present research's population only consisted of patients 
with leukemia; besides, the patients in Pud's study had 
a higher age average. Moreover, factors such as cultural, 
racial, social, nutritional and emotional diversity may be 
the reason for the difference in these results. In addition, 
the study suggested a significant statistical difference in 
average QOL between males and females as the total aver-
age in all aspects of QOL in men was lower than in wom-
en. The result of the present study agreed with what Pud 
found over the differences of QOL between two genders, 
although despite what was revealed in this study Pud's 
research indicated a lower average of QOL in women (32). 
Ethnicity and racial diversity, different population scale 
and also various types of cancers in the two studies can 
be the reason for this incongruity.

The results indicated that the type of leukemia does 
not have a meaningful statistical effect on QOL of the pa-
tients. Hadi et al. (3) reveled the same results as the pres-
ent research. This ineffectiveness may be due to the fact 
that all leukemia patients undergo chemotherapy and al-
most have to deal with the same consequences and prob-
lems, and also, they all suffer mental and financial diffi-
culties. In addition, both types are among acute diseases.

Moreover, the results of the present study revealed that 
there was a meaningful relationship between the pain se-
verity and different aspects of QOL as any increase in pain 
average would lead to decrease of QOL. This outcome is in 
congruity with the studies by Pud and Cheng et al. (32, 33). 
This may come from the fact that pain, as a complex and 
unpleasant factor, can inflict its malignant emotional, 
physical and social effects on patients, and let them, their 
families and society down and make them scared (7). The 
relation between chronic pain and the QOL suggests pain 
treatment to be put in priority of medicals' agenda in or-
der to improve the QOL in patients (26).

The results of the study indicated that chronic pain and 
QOL in patients with acute leukemia in Ahvaz are in a 
very adverse condition and improving the patients' QOL 
requires serious structural reform in health care, rehabil-
itation, financial aids, and social support, and policymak-
ers should provide proper healthcare measures for these 
patients; This unpleasant situation may be a result of dis-
orders existing in different fields including healthcare 
team, family and social support, and several other fac-
tors. If medical staffs do not have access to information 
about the QOL of patients and symptoms such as chronic 
pain, they may choose the wrong treatments for each pa-
tient (34). The results of the present study showed that 
the conditions with which patients with acute leukemia 
are dealing, can help nurses who spend a great amount of 
time with such patients to have a good effect on health-

care measures. These nurses can use such information to 
reform their actions and adopt new approaches to help 
them improve the conditions of those patients. More-
over, nurses can teach proper nondrug pain controlling 
methods to help them improve their QOL. Physicians can 
also adopt new and appropriate drug-based methods to 
control pain in such patients so as to play a great role in 
improving the QOL in them. On the one hand, the present 
study suggests that patients with acute leukemia mostly 
suffer from physical problems; hence, appropriate reha-
bilitative activities should be adopted as well as other 
healthcare measures for these patients.

Finally, it is suggested that the same study be carried 
out with a larger sample size covering a wider range of 
age groups to reach a better understanding of the prob-
lems such patients have to deal with. Moreover, a survey 
on other factors affecting QOL such as tiredness, sleep 
disorders, and mental disorders is highly recommended.
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