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Background: Hemodialysis patients have a high physical and psychosocial symptom burden. There is no valid and reliable tool for 
assessing symptoms of hemodialysis patients in Iran.
Objectives: The aim of this study was to determine psychometric properties of the Persian version of the dialysis symptom index (DSI).
Patients and Methods: The forward-backward procedure was applied to translate the DSI from English into Persian (Iranian language). 
The scale (Persian Version) was tested with a convenience sample of 95 patients with end-stage renal disease referred to main hemodialysis 
centers from December 2012 to June 2013. Validity was assessed using content, face and convergent validity. To test reliability, the kappa 
values were calculated for test-retest stability and the Cronbach alpha coefficients were also calculated for internal consistency.
Results: The mean age of patients was 50.4 (SD = 15.72) years and % 61.1 of patients were male. The most commonly reported symptoms 
were fatigue, being irritable and nervous. Divergent validity was mostly supported by the pattern of association between DSI and SF-36 (r 
= -0.18– -0.48, P< 0.05). Cronbach’s alpha of the DSI was 0.90 and the weighted kappa ranged from 0.21 to 0.93, and it was greater than 0.4 
for 25 of the 30 items.
Conclusions: The Iranian version of the DSI had good psychometric properties and can be used to assess symptoms of hemodialysis 
patients.
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1. Background
End-stage renal disease (ESRD) is an important health 

problem worldwide (1). In Iran, the prevalence and inci-
dence rates of ESRD increased from 49.9 cases per million 
people in 2000 to 63.8 cases per million people in 2006, 
an almost 28% increase over six years (2). Hemodialysis pa-
tients have several physical and psychosocial symptoms 
due to comorbid illness, treatment related side effects, 
lifestyle alteration and psychosocial impact of living with 
ESRD (3). For example, arecent study demonstrated that 
all patients experienced degrees of fatigue, which com-
monly results from anemia of renal failure, and 30.7% of 
participants experienced a high level of fatigue (4). In 
total, 47% of patients with ESRD experience pain (5) and 
this can be moderate to severe in 82% (6). Almost two of 
every five dialysis patients experience sleep disturbances, 
and 38% to 45% have some degrees of anxiety (5). Other 
symptoms that occur commonly in hemodialysis popu-
lationinclude loss of energy, exhaustion, muscle cramps, 
anorexia, nausea, pruritus, shortness of breath, sexual 
inadequacy and restless legs (6, 7). Although patients 
undergoing hemodialysis, as a maintenance invasive 
treatment, can live longer (8), they have impaired qual-
ity of life (QoL) (9-11). Physical and emotional symptoms 

play an important role in this impairment (12-14). Despite 
the fact, recent data suggest that nephrologists may not 
be aware of many of symptoms bothering hemodialysis 
patients (15). Little is known about the prevalence, se-
verity, and overall impact of physical and psychological 
symptoms in this population in Iran because of lack of 
a validated symptom assessment instrument. Therefore, 
there is a need for a disease specific instrument to assess 
symptoms of hemodialysis patients accurately. Such an 
instrument would be helpful both for research and prac-
tice purposes and to improve care of dialysis patients. 
The Dialysis Symptom Index (DSI) is a self- reported in-
dex, developed by Weisbord et al. which assesses symp-
toms and their severity in patients with end-stage renal 
disease (16). It has been used widely in different studies 
(2, 17, 18). As the original scale is in English, validation of 
the Persian version isnecessary.

2. Objectives
There is no valid and reliable tool to assess symptoms 

of hemodialysis patientsin Iran. For this reason, we con-
ducted this study to translate and assess the validity and 
reliability of the Persian version of DSI.



Zamanian H et al.

Nephro Urol Mon. 2015;7(1):e231522

3. Patients and Methods

3.1. Design and Patients
This was a psychometric study conducted from De-

cember 2012 to June 2013 in Qom, Iran. A group of ESRD 
patients referred to main hemodialysis centers were se-
lected via convenience sampling method. Inclusion cri-
teria were aged 15 and older, a hemodialysis history of 
more than six months without previous transplantation, 
and having no previous psychiatric disease or psychoac-
tive medicine use. Patients were asked to complete the 
study questionnaires. If the patients were illiterate, the 
researcher read the questionnaire items to patients and 
recorded their responses.

3.2. Instruments
The dialysis symptom index (DSI) was used to assess 

the presence and severity of symptoms. DSI contains 30 
items; each targets a specific physical or emotional symp-
tom in hemodialysis patients. We asked patients to report 
which of 30 individual symptoms had been present over 
the past week by responding “yes” or “no”. For present 
symptoms, the patient was asked to describe the severity 
of symptom on a 5-point Likert scale ranging from zero 
to four. Zero means that a symptom is not bothersome 
and four reflects a very bothersome symptom. An over-
all symptom burden score was formulated by summing 
the number of symptoms. Using this scoring, an overall 
symptom-severity score ranging from 0 if none of the 
30 symptoms was present to 150 if all the 30 symptoms 
were reported and rated as “bothers very” (16). The Short 
Form 36 (SF-36) used for assessing the divergent validity 
is a general health outcome instrument. It has eight sub-
scales including physical functioning, bodily pain, gener-
al health, vitality, social functioning, role limitations due 
to physical problems, role limitations due to emotional 
problems and mental health. The physical component 
summary and the mental component summary scores 
were computed from the scores of these eight domains. 
Scores in each scale ranged from zero to 100, with zero 
representing the worst QoL and 100 representing the 
best possible score. It has been reported that the original 
and Persian version of this questionnaire have good reli-
ability and construct validity (19, 20). In addition, infor-
mation about demographic and clinical variables such as 
age, marital status, educational status, employment, and 
economic status, comorbidity, smoking, duration and 
number of hemodialysis were obtained.

3.3. Translation Procedures
After receiving permission from the instrument owner, 

Steven D. Weisbord, for the translation and adaptation of 
the DSI to Persian, the instrument was translated using 
the forward-backward method (21). The instrument was 
translated from English to Persian by two professional 

translators and the primary Persian version of the ques-
tionnaire was developed based on the comparison of 
the two translations. Next, the Persian version was back-
translated to English by two professional translators who 
had never seen the original version before. The original 
and back-translated versions were compared item by 
item and a final Persian version of the scale was reached.

3.4. Content Validity
Content validity is experts’ judgment about how much 

the developed questionnaire covers the content of the 
intended construct (22). To test the content validity of 
the scale, a multidisciplinary panel was developed in-
cluding two nephrologists, four nursing instructors at 
a university nursing school and four clinical nurses who 
were working in the dialysis centers. They were asked to 
comment on reasonability, suitability, attractiveness and 
logical sequence of items as well as conciseness and com-
prehensiveness of the questionnaire.

3.5. Face Validity
Face validity is the lay people’s judgment about the 

understandability and the general appearance of the 
instrument (22). Moreover, to assess the questionnaire’s 
face validity, it was given to 10 hemodialysis patients to 
test its comprehensibility and legibility. According to the 
presented comments and perspectives by experts and 
participants, few items of the instrument were slightly 
simplified and modified.

3.6. Divergent Validity
Divergent validity is an approach to assess the construct 

validity of an instrument demonstrating that an instru-
ment does not correlate too strongly with variables in-
tended to indicate different traits than mentioned items 
of the instrument. Correlation coefficients between mea-
sures of a construct in an instrument and the measures 
of conceptually different construct of the other instru-
ments are usually given as evidence of divergent validity. 
If the correlations are negatively low to moderate, the 
measure has divergent validity (23). In this study, diver-
gent validity was evaluated comparing health status out-
come using the SF-36.

3.7. Ethical Considerations
Permission to use the original DSI was obtained from the 

original author, Steven D. Weisbord. The study research 
proposal was approved by the deputy of research, Qom 
University of Medical Sciences. Ethical approval was grant-
ed by the Medical Ethics Committee, Qom University of 
Medical Sciences. Participants were free to leave the study 
at any time without having any effect on their treatment 
process. The participants were provided with information 
about the study process. Those who voluntarily agreed to 
participate in this study signed awritten informed consent.
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3.8. Data Analysis
Participants' characteristics and score of each domain 

of the DSI were analyzed using descriptive statistics. To 
assess the divergent validity of the DSI, Pearson’s correla-
tion coefficient between the scores of the DSI and SF-36 
was computed. Internal consistency of the DSI was as-
sessed by computing Cronbach’s alpha. Cronbach’s α coef-
ficient of 0.7 or above was considered as satisfactory. Test-
retest reliability was assessed by computing the kappa 
value of each item. The time interval for this assessment 
was from one week in this study. A kappa value of <0.20 
is considered slight, ≤ 0.40 is fair, ≤ 0.60 is moderate 
and ≤0.80 is almost perfect (22). P<0.05 was considered 
statistically significant.

4. Results
In all, 120 patients with ESRD were selected. Of these 95 

individuals agreed to participate in the study (response 
rate 79.1%). The mean age of patients was 50.4 (SD = 15.72) 
years and 61.1 percent of patients were male. Most pa-
tients (76.8) were married. The time on hemodialysis was 
37.83 (SD=39.14) months. Participants ‘characteristics are 
shown in Table 1. The most commonly reported physical 
symptoms were fatigue, muscle cramps and itching. Feel-
ing irritable, nervous and worrying were the most com-
mon psychosocial symptoms. On an average patients had 
18.19 of the 30 symptoms and the mean of symptom se-
verity score was 98.85 (SD = 23.77) (the range of variation 
between 30 and 150). About 85.3% of patients reported 
degrees of fatigue and 77.9% of them reported feeling 
irritable. The divergent validity of the DSI was demon-
strated by a significant negative correlation but small-to-
moderate between the DSI and SF-36 (r = -0.18– -0.48, P < 
0.05). The correlations between DSI and SF-36 total and 
subscales scores are presented in Table 2. Cronbach's al-
pha for internal consistency reliability was 0.90. For the 
test–retest reliability, the kappa value ranged between 
0.21 and 0.93. Table 3 shows the test retest reliability of 
the original and Persian DSI.

Table 1.  Clinical and Socio-Demographic Information of the 
Sample (N = 95) a

Results

Age, y 50.40 ± 15.72

Gender

Male 58 (61.1)

Female 37 (38.9)

Educational status

Illiterate 30 (31.5)

Primary school 30 (31.5)

High school 28 (29.4)

Secondary school 7 (7.6)

Marital status

Single 12 (12.6)

Married 73 (76.8)

Divorced/ widowed 10 (10.6)

Employment status

Employed 21 (22.1)

Unemployed/housewife 74 (77.9)

Accommodation

Urban 88 (92.6)

Rural 7 (3.4)

Comorbidity disease

Yes 55 (57.9)

No 40 (42.1)

Smoking status

Smoker 16 (16.8)

Non-smoker 79 (83.2)

Time on dialysis, mo 37.83 ± 39.14

Dialysis Frequency, N weekly 2.92 ± 0.30
a Data are presented as No. (%) or Mean ± SD.

Table 2.  Correlation Between the Dialysis Symptom Indexand SF-36 for Divergent Validity
Variable Physical Symptom Psychological Symptom Total Dialysis Symptom Index
Physical function - 0.30 a - 0.18 b - 0.26 b

Role physical - 0.37 a - 0.41 a - 0.41 a

Bodily pain - 0.26 a - 0.32 a - 0.30 a

General health - 0.24 b - 0.28 a - 0.27 a

Vitality - 0.28 a - 0.41 a - 0.35 a

Social function - 0.24 a - 0.30 a - 0.28 a

Role emotional - 0.31 a - 0.39 a - 0.35 a

Mental health - 0.28 a - 0.45 a - 0.35 a

Physical components - 0.41 a - 0.38 a - 0.44 a

Mental components - 0.35 a - 0.48 a - 0.41 a
a Correlation is significant at the 0.01 level.
b Correlation is significant at the 0.05 level.
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Table 3.  Test-Retest Reliability of the Dialysis Symptom Index

Symptoms Kappa, 
Original

Kappa, 
Persian

1. Constipation 0.63 0.60

2. Nausea 0.43 0.23

3. Vomiting 0.61 0.53

4. Diarrhea 0.06 0.21

5. Decreased appetite 0.39 0.72

6. Muscle cramps 0.34 0.79

7. Swelling in legs 0.32 0.38

8. Shortness of breath 0.38 0.40

9. Lightheadedness or dizziness 0.12 0.48

10. Restless legs or difficulty keeping 
legs still 

0.74 0.40

11. Numbness or tingling in feet 0.63 0.75

12. Feeling tired or lack of energy 0.50 0.90

13. Cough 0.47 0.67

14. Dry mouth 0.40 0.31

15. Bone or joint pain 0.37 0.85

16. Chest pain 0.62 0.58

17. Headache 0.29 0.79

18. Muscle soreness 0.20 0.85

19. Difficulty concentrating 0.12 0.23

20. Dry skin 0.43 0.45

21. Itching 0.90 0.78

22. Worrying 0.66 0.83

23. Feeling nervous 0.58 0.88

24. Trouble falling asleep 0.63 0.93

25. Trouble staying asleep 0.79 0.85

26. Feeling irritable 0.43 0.88

27. Feeling sad 0.83 0.60

28. Feeling anxious 0.79 0.80

29. Decreased interest in sex 0.20 0.78

30. Difficulty becoming sexually 
aroused 

0.53 0.80

5. Discussion
The aim of this study was to assess psychometric prop-

erties of the Persian version of DSI. Several studies were 
conducted to identify prevalence, severity, and overall 
impact of physical and psychological symptoms. Most of 
these studies aimed to design intervention studies to re-
duce symptoms burden and promote QoL (24-26). To rec-
ognize such symptoms, a valid and reliable instrument 
is necessary to enhance assessment of both disease and 
treatment-related symptoms of hemodialysis patients 
in research and practice. In this study, DSI was translated 
based on WHO process of translation and adaptation of 
instruments. The face and content validity of the ques-

tionnaire were confirmed after minor revisions. Yesil-
balkan evaluated psychometric properties of the Turkish 
language version of the DSI and reported a good content 
validity for the Turkish version of the DSI (27). To establish 
the convergent validity of the Persian version of DSI, the 
DSI and SF-36 questionnaires were administered to pa-
tients. The study findings revealed significant moderate-
to-high levels of correlation between the DSI and the SF-
36 scores with correlation coefficients ranged from 0.18 
to 0.48. The study findings revealed that DSI had a good 
internal consistency. Cronbach's alpha for total scale of 
DSI was 0.90. Onsoz et al. reported Cronbach alpha coef-
ficients for the Turkish version of the DSI as 0.83 (27). In 
this study, test-retest reliability coefficients ranged from 
0.21 to 0.93 indicating an acceptable range of stability. 
Weisbord et al. reported Kappa statistics ranged from 
0.06 to 0.90 for original version of the DSI (16). Onsoz et 
al. reported a range of stability between 0.10 to 0.9 for 
Turkish version of the DSI (27). Compared to the original 
version, the Iranian version had better results regarding 
these domains. In our study, two items had low kappa 
values including diarrhea and nausea. These results are 
consistent with some other studies (16, 27). The findings 
of this study suggest that the DSI is a reliable and valid 
tool to assess physical and psychological symptoms in 
patients with ESRD. The DSI is easy to understand and re-
spond and takes less than ten minutes to be completed. It 
can be used for improved management of patient symp-
toms and is important in the evaluation and clinical care 
of HD patients. There were some limitations in this study. 
Non-random sampling and a relatively small sample size 
restricted the generalizability of study findings. Conse-
quently, it is recommended to perform multicenter or 
multistate studies with larger sample sizes. Moreover, as 
we evaluated only the validity and reliability of the DSI, 
assessing responsiveness of DSI is also recommended.
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