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Abstract 
Background: The purpose of this study was to 
evaluate the validity and reliability of the Persian 
version of Patient Determined Disease Steps (PDDS) in 
both patients with multiple sclerosis (MS) and 
neuromyelitis optica spectrum disorder (NMOSD). 
Methods: One hundred and forty-five patients were 
enrolled between May and September 2020 by 
consecutive sampling. Participants were asked to 
complete timed 25-foot walk (T25FW), 12-item Multiple 
Sclerosis Walking Scale (MSWS-12), and Multiple 
Sclerosis Quality of Life-54 (MSQOL-54). Patients also 
completed Timed Up and Go (TUG) and six-minute walk 

(6MW) tests. Construct validity was assessed by 
calculating correlation between PDDS and ambulatory 
and demographic items. The intra-class correlation 
coefficient (ICC) was used to evaluate reliability. 
Results: One hundred and eleven patients with MS 
and 34 with NMOSD with disease duration of 7.6 ± 5.8 
years were enrolled. Twenty-seven percent were  
men and mean Expanded Disability Status Scale 
(EDSS) was 1.8 ± 1.8.  
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There was a significant positive correlation between 
EDSS and PDSS (rho = 0.64, P < 0.001) which was 
evident in MS subgroups and NMOSD [secondary 
progressive MS (SPMS): rho = 0.64, P < 0.001; 
relapsing-remitting MS (RRMS): rho = 0.47, P < 0.001; 
NMOSD: rho = 0.52, P = 0.001]. PDDS had also 
significant positive correlation with TUG, T25FW, and 
MSWS-12. PDDS had also significant negative 
correlation with 6MW test. PDDS had weak correlation 
with demographic variables. The ICC was calculated as 
0.99 for PDDS. 
Conclusion: The Persian version of PDDS provides 
valid and reliable instrument to assess MS/NMOSD-
related disability. 

Introduction 
Multiple sclerosis (MS) is an autoimmune disease 
of the central nervous system (CNS)1,2 manifesting 
with neurological symptoms such as walking 
impairment, affecting the quality of life.3 Up to 
now, the disease progression in patients with MS 
is evaluated by Kurtzke Expanded Disability 
Status Scale (EDSS).4 The application of EDSS 
needs careful examination by a neurologist and is 
time-consuming.5 

Patient Determined Disease Steps (PDDS) scale 
was developed by the North American Research 
Committee on Multiple Sclerosis (NARCOMS) 
which could be reported by the patient in a short 
time and is considered as a surrogate of the EDSS.6 

PDDS does not need clinical evaluation and could 
be considered as a patient-reported outcome (PRO) 
of disability in MS cases.7 It consists of 9 ordinal 
rating ranging from 0 (normal) to 8 (bedridden).8 

Literature shows that there is a strong 
correlation between PDDS and EDSS as well as 
other PROs such as the 12-item Multiple Sclerosis 
Walking Scale (MSWS-12) score.9-11 

PDDS has been translated and validated in 
some countries but it is not assessed in Iran. 
Therefore, we designed this study to evaluate 
validity and reliability of the Persian version of 
PDDS in both patients with MS and patients with 
neuromyelitis optica spectrum disorder (NMOSD). 

Materials and Methods 
This cross-sectional study was conducted in Kashani 
Hospital (affiliated hospital of Tehran University of 
Medical Sciences, Tehran, Iran) between May and 
September 2020 by consecutive sampling. 

Ethical consideration: All patients were asked 
to fill informed consent forms after clear 
description of the goals of the study. 

Inclusion criteria were confirmed diagnosis of 
MS based on 2017 McDonald criteria, definite 
neuromyelitis optica (NMO) diagnosis, and age 
more than 18. Exclusion criterion was relapse of the 
disease during the last month. 

Translation and adaptation: PDDS is a newly 
developed PRO which is scored between 0-8 and is 
indicative of disability. 

By the forward-backward translation method, a 
bilingual medical researcher translated the 
questionnaire into Persian and then another 
bilingual researcher translated the Persian version 
into English. The two versions were compared by 
a neurologist. 
Validity assessment 
Content validity: Five neurologists checked the 
content validity. They assessed if the questions 
were relevant and necessary. 

Construct validity: To assess construct validity, 
we used different measures such as: 

A. Timed 25-foot walk (T25FW): T25FW is a 
measure of walking speed. The participant is asked 
to walk (with/without the device) in a safe and 
quick way in a hallway clear of obstacles. The 
shorter mean time (after two trials) was recorded 
as faster walking speed.12 The valid Persian version 
was administered.13 

B. Timed Up and Go (TUG): This test includes 
standing up, walking, turning, and sitting down, 
assessing walking mobility.14 We asked the patient 
to seat on a chair, then stand up with arms crossed 
over the chest, walk around an object which was 
placed 10 feet in front of the chair, and finally 
return to the chair. The participants had to 
complete two trials and mean time (s) to complete 
the TUG was recorded. The shorter the time, the 
better the walking mobility.15 

C. Six-minute walk (6MW): This test 
administers a rectangular and carpeted course 
with four hallways that each exceeds 50 m in 
length. The participants would walk in a clockwise 
pattern around the entire course during the 6MW. 
Patients should walk as far as they can during the 
six minutes. The distance was measured as meters 
using a measuring wheel (Stanley MW50, New 
Britain, CT, USA), while longer distances reflected 
better walking endurance.16 

D. MSWS-12: This questionnaire includes  
12 items evaluating the impact of MS on walking.17 
Each question is scored in a Likert scale ranging 
between 1 (not at all) and 5 (extremely). The total 
score is obtained by summing of all scores, 
subtracting the minimum possible score (12), and 
then dividing by the maximal score (48). Then final 
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score will be obtained by multiplying the result by 
100. Therefore, final score ranges between 0-100, 
and lower the score, better walking ability.13 

E. Multiple Sclerosis Quality of Life-54 
(MSQOL-54): MSQOL-54 is a structured,  
self-report questionnaire containing 14 subscales 
(physical function, role limitations-physical, role 
limitations-emotional, pain, emotional well-being, 
energy, health perceptions, social function, 
cognitive function, health distress, overall quality 
of life, sexual function, satisfaction with sexual 
function, and change in health.17 

Reliability: To assess reliability, twenty 
patients filled the questionnaire two weeks later. 

Data regarding age, sex, education, marital status, 
disease duration, and EDSS were recorded for all. 

All data were analyzed using SPSS software 
(version 23, IBM Corporation, Armonk, NY, USA). 
Data were presented as mean ± standard deviation 
(SD) for continuous or frequencies for categorical 
variables. The intra-class correlation coefficient 
(ICC) was measured for repeatability evaluation, 
and ICC coefficient over 0.70 was considered 
acceptable. The correlation coefficient between 
these items and PDDS was considered as 
convergent validity (as a subtype of construct 
validity). Cronbach's alpha was calculated for 
internal validity assessment. 

Results 
A. Sample characteristics: During the study 
period, 145 individuals participated. One hundred 
and eleven had MS and 34 had NMOSD. Basic 
characteristics are summarized in table 1. 
 
Table 1. Basic characteristics of the patients 
Variables Value
Type of the disease [n (%)] 

RRMS 73 (50.3)
SPMS 38 (26.2)
NMOSD 34 (23.4)

Sex [n (%)] 
Men 39 (26.9)
Women 106 (73.1)

Marital status [n (%)] 
Single 31 (21.4)
Married 103 (71.0)
Divorced 11 (7.6)

Education (year) (mean ± SD) 14.5 ± 4.2
Duration of the disease (year)  
(mean ± SD) 

7.6 ± 5.8

EDSS (mean ± SD) 1.8 ± 1.8
RRMS: Relapsing-remitting multiple sclerosis; SPMS: 
Secondary progressive multiple sclerosis; NMOSD: 
Neuromyelitis optica spectrum disorder; EDSS: Expanded 
Disability Status Scale; SD: Standard deviation 

The most PDDS score of participants was 0 
(Table 2). 
 
Table 2. Mean scores of tests in included participants 

Tests Results
TUG 12.0 ± 9.0
Six-minute walk 333.2 ± 360.0
T25FW 15.6 ± 6.3
MSWS-12 28.5 ± 30.7
PDDS

0 61 (42.1)
1 29 (20.0)
2 12 (8.3)
3 27 (16.8)
4 10 (6.9)
5 6 (4.1)

MSQOL-54
Physical function 67.1 ± 33.8
Role limitations–physical  63.4 ± 41.3
Role limitations–emotional  56.4 ± 42.3
Bodily pain 69.7 ± 23.9
Emotional wellbeing 60.1 ± 21.0
Energy 54.4 ± 20.0
Health perceptions 60.7 ± 22.0
Social function 68.7 ± 23.7
Cognitive function 76.5 ± 74.4
Health distress 69.0 ± 28.1
Sexual function 72.2 ± 31.1
Change in health 52.4 ± 27.2
Satisfaction with sexual function  63.2 ± 29.9
Overall quality of life 37.3 ± 16.2

Data are presented as mean ± standard deviation (SD) or 
number and percentage 
TUG: Timed Up and Go; T25FW: Timed 25-foot walk; 
MSWS-12: 12-item Multiple Sclerosis Walking Scale; PDDS: 
Patient Determined Disease Steps; MSQOL-54: Multiple 
Sclerosis Quality of Life-54 
 

B. Validity: Cronbach's alpha was calculated as 
0.99 which indicates high internal validity. 

Construct convergent validity: There was a 
significant positive correlation between EDSS and 
PDSS (rho = 0.64, P < 0.001) which was evident in 
MS subgroups and NMOSD [secondary 
progressive MS (SPMS): rho = 0.64, P < 0.001; 
relapsing-remitting MS (RRMS): rho = 0.47,  
P < 0.001; NMOSD: rho = 0.52, P = 0.001]. 

PDDS had also a significant positive correlation 
with TUG, T25FW, and MSWS-12 and a significant 
negative correlation with 6MW test. It had a weak 
correlation with demographic variables (Table 3). 

The scatter plot shows correlation between 
PDDS and EDSS (Figure 1). The ICC was calculated 
as 0.99 for PDDS. 

Discussion 
The goal of this study was to assess the validity and 
reliability of Persian version of PDDS in patients 
with MS/NMOSD.  
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Table 3. Correlation coefficients between Patient Determined Disease Steps 
(PDDS), Expanded Disability Status Scale (EDSS), and other variables 
Variables PDDS EDSS 

r P r P 
TUG 0.60 < 0.001 0.60 < 0.001 
Six-minute walk -0.60 < 0.001 -0.61 < 0.001 
T25FW 0.60 < 0.001 0.62 < 0.001 
MSWS-12 0.71 < 0.001 0.67 < 0.001 
MSQOL-54 -0.20 0.010 -0.19 0.010 
Physical health -0.66 < 0.001 -0.61 < 0.001 
Role limitations-physical  -0.65 < 0.001 -0.49 < 0.001 
Pain  -0.43 < 0.001 -0.31 < 0.001 
Disease duration 0.20 0.001 0.33 < 0.001 
Age  0.36 < 0.001 0.52 < 0.001 
Education  -0.34 < 0.001 -0.39 < 0.001 

TUG: Timed Up and Go; T25FW: Timed 25-foot walk; MSWS-12: 12-item Multiple 
Sclerosis Walking Scale; PDDS: Patient Determined Disease Steps; MSQOL-54: 
Multiple Sclerosis Quality of Life-54; EDSS: Expanded Disability Status Scale 

 

 
Figure 1. Scatter plot of Expanded Disability Status 
Scale (EDSS) and Patient Determined Disease Steps 
(PDDS) 
 

The results showed that PDDS had a strong 
correlation with EDSS which shows convergent 
validity (a subtype of construct validity). The 
correlation was stronger in SPMS cases than RRMS 
or NMOSD ones. This finding could show the 
validity of PDDS as a PRO which is easy to use, 
accessible, and cost-effectiveness. 

In previous studies that Turkish, English, and 
Italian versions were assessed, there was a 
significant positive correlation between EDSS and 
PDDS,5,19,20 indicating that PDDS could be a good 
alternative for EDSS for assessing disability in both 
MS and NMOSD cases. 

EDSS is an objective assessment of disability in 
MS/NMOSD cases, while it is time-consuming, 
needing patient’s collaboration and careful 

neurological examination. It is difficult, especially 
for more disabled cases. 

We also found that PDDS was strongly 
correlated with T25FW, TUG, and MSWS-12 which 
are ambulatory assessments and could show the 
level of disability. This finding confirms previous 
findings.5,19 

Originally, PDDS was developed based on 
ambulation and motor functioning which are the 
focus of disability assessment in patients with 
MS/NMOSD.21 Therefore, strong correlation 
between PDDS and ambulatory tests was expected. 

We also found that both PDDS and EDSS had a 
significant negative correlation with physical health 
and role limitations-physical aspects of MSQOL-54. 
The correlation was stronger for PDDS.  

To assess divergent validity, the correlation 
between PDDS, age, education, and disease 
duration was evaluated and results demonstrated 
a weak correlation which was similar for EDSS; 
they are compatible with findings of previous 
studies.5,11,20 

The test-retest reliability showed that the 
Persian version of the PDDS had a high reliability 
(ICC = 0.99). The Turkish and Italian versions  
of the PDDS had high reliability too (ICC = 0.99, 
ICC = 0.95, respectively).19,20 

EDSS is a popular and widely-used instrument 
for a disability evaluation in MS/NMOSD cases 
which was developed by Kurtzke.4 It is a clinician-
administered instrument, evaluating the function 
of CNS, rating from 0 (normal neurological status) 
to 10 (death due to MS) 0.5 increment intervals 
(when reaching EDSS 1).22 It is one of the endpoints 
of randomized controlled trials (RCTs). The higher 
the score, the higher the level of disability. To 
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record EDSS, careful examination should be done 
and patient collaboration plays an important role. 
On the other hand, physician should pay attention 
and spend time recording EDSS. 

PDDS was developed by NARCOMS as a PRO 
of disability as a surrogate of EDSS, ranging 
between 0 (normal) and 8 (bedridden).6,7 It is 
simple and easy to use and could be answered 
during a short time. Thus, it has the potential to be 
used in clinical evaluation. 

Our study had some strengths. First, we included 
both MS and NMOSD cases. Second, individuals 
with RRMS and SPMS were recruited too. 

We also had some limitations. First, we did not 
include highly disabled cases (higher EDSS) which 
could distort the spectrum of the patients. Second, 

we only did a cross-sectional study which had no 
follow-up to evaluate PDDS changes during the 
time alongside the changes of EDSS. 

Conclusion 
The Persian version of PDDS provides a valid and 
reliable instrument to assess MS/NMOSD-related 
disability. 

 

Conflict of Interests 
The authors declare no conflict of interest in this 
study. 

Acknowledgments 
None. 

 
References 
1. Ghajarzadeh M, Jalilian R, Eskandari G, 

Sahraian MA, Azimi ARS. Validity and 
reliability of Persian version of Modified 
Fatigue Impact Scale (MFIS) questionnaire 
in Iranian patients with multiple sclerosis. 
Disabil Rehabil 2013; 35(18): 1509-12. 

2. Mirmosayyeb O, Brand S, Barzegar M, 
Afshari-Safavi A, Nehzat N, 
Shaygannejad V, et al. Clinical 
characteristics and disability progression 
of early- and late-onset multiple sclerosis 
compared to adult-onset multiple 
sclerosis. J Clin Med 2020; 9(5): 1326. 

3. Larocca NG. Impact of walking 
impairment in multiple sclerosis: 
perspectives of patients and care partners. 
Patient 2011; 4(3): 189-201. 

4. Kurtzke JF. Rating neurologic impairment 
in multiple sclerosis: An expanded 
disability status scale (EDSS). Neurology 
1983; 33(11): 1444-52. 

5. Learmonth YC, Motl RW, Sandroff BM, 
Pula JH, Cadavid D. Validation of patient 
determined disease steps (PDDS) scale 
scores in persons with multiple sclerosis. 
BMC Neurol 2013; 13: 37. 

6. Marrie RA, Goldman M. Validity of 
performance scales for disability 
assessment in multiple sclerosis. Mult 
Scler 2007; 13(9): 1176-82. 

7. Rizzo MA, Hadjimichael OC, 
Preiningerova J, Vollmer TL. Prevalence 
and treatment of spasticity reported by 
multiple sclerosis patients. Mult Scler 
2004; 10(5): 589-95. 

8. Lo AC, Hadjimichael O, Vollmer TL. 
Treatment patterns of multiple sclerosis 
patients: A comparison of veterans and 
non-veterans using the NARCOMS 
registry. Mult Scler 2005; 11(1): 33-40. 

9. Kobelt G, Berg J, Atherly D, Hadjimichael 
O. Costs and quality of life in multiple 
sclerosis: A cross-sectional study in the 
United States. Neurology 2006; 66(11): 
1696-702. 

10. Hadjimichael O, Kerns RD, Rizzo MA, 
Cutter G, Vollmer T. Persistent pain and 
uncomfortable sensations in persons with 
multiple sclerosis. Pain 2007; 127(1-2): 
35-41. 

11. Motl RW, Dlugonski D, Suh Y, Weikert 
M, Fernhall B, Goldman M. 
Accelerometry and its association with 
objective markers of walking limitations 
in ambulatory adults with multiple 
sclerosis. Arch Phys Med Rehabil 2010; 
91(12): 1942-7. 

12. Fischer JS, Rudick RA, Cutter GR, 
Reingold SC. The Multiple Sclerosis 
Functional Composite Measure (MSFC): 
An integrated approach to MS clinical 
outcome assessment. National MS Society 
Clinical Outcomes Assessment Task 
Force. Mult Scler 1999; 5(4): 244-50. 

13. Nakhostin Ansari N, Naghdi S, 
Mohammadi R, Hasson S. Multiple 
Sclerosis Walking Scale-12, translation, 
adaptation and validation for the Persian 
language population. Gait Posture 2015; 
41(2): 420-4. 

14. Nilsagard Y, Lundholm C, Gunnarsson 
LG, Dcnison E. Clinical relevance using 
timed walk tests and 'timed up and go' 
testing in persons with multiple sclerosis. 
Physiother Res Int 2007; 12(2): 105-14. 

15. Aslankhani MA, Farsi A, Fathirezaie Z, 
Zamani Sani SH, Aghdasi MT. Validity 
and reliability of the Timed Up and Go and 
the Anterior Functional Reach Tests in 
Evaluating Fall Risk in the Elderly. 

Salmand Iran J Ageing 2015; 10(1): 16-25. 
[In Persian]. 

16. Goldman MD, Marrie RA, Cohen JA. 
Evaluation of the six-minute walk in 
multiple sclerosis subjects and healthy 
controls. Mult Scler 2008; 14(3): 383-90. 

17. Hobart JC, Riazi A, Lamping DL, 
Fitzpatrick R, Thompson AJ. Measuring 
the impact of MS on walking ability: the 
12-Item MS Walking Scale (MSWS-12). 
Neurology 2003; 60(1): 31-6. 

18. Ghaem H, Borhani HA, Jafari P, 
Nikseresht AR. Validity and reliability of 
the Persian version of the multiple 
sclerosis quality of life questionnaire. 
Neurol India 2007; 55(4): 369-75. 

19. Kahraman T, Ozdogar AT, Ozakbas S. 
Cross-cultural adaptation, validity and 
reliability of the Turkish version of the 
patient determined disease steps scale in 
persons with multiple sclerosis. Physiother 
Theory Pract 2021; 37(4): 527-34. 

20. Lavorgna L, Sparaco M, Esposito S, Motl 
RW, Gallo A, Bisecco A, et al. Validity 
and reproducibility of the Italian version of 
the patient determined disease steps scale 
in people with multiple sclerosis. Mult 
Scler Relat Disord 2017; 18: 173-6. 

21. Hohol MJ, Orav EJ, Weiner HL. Disease 
steps in multiple sclerosis: A simple 
approach to evaluate disease progression. 
Neurology 1995; 45(2): 251-5. 

22. Meyer-Moock S, Feng YS, Maeurer M, 
Dippel FW, Kohlmann T. Systematic 
literature review and validity evaluation of 
the Expanded Disability Status Scale 
(EDSS) and the Multiple Sclerosis 
Functional Composite (MSFC) in patients 
with multiple sclerosis. BMC Neurol 
2014; 14: 58. 

 


