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Introduction

Multiple sclerosis (MS) is a chronic autoimmune and inflammatory 
neurological disease of  the central nervous system. The incidence 
of  MS is increasing in developed and developing countries.[1] 
As a country in the Eastern Mediterranean region, Iran has an 
increasing prevalence of  this disease.[2]

MS is associated with many complications and affects different 
aspects of  the patients’ lives. One of  the main symptoms and 
complications associated with MS is imbalance and walking 
problems.[3,4] Having poor balance can lead to falls, injuries, 
and reduced activities.[4] It also causes other complications 
such as fractures, scratching, endangering mobility, and loss 
of  self‑confidence in performing tasks.[5] Some studies have 
shown that the prevalence of  falls in people with MS is higher 
than in other patients with balance disorders.[5] A meta‑analysis 
reported a fall rate of  56% over a 3‑month period in patients 
with MS.[6]
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AbstrAct

Introduction: One of the main complications of multiple sclerosis (MS) is imbalance and walking problems that can lead to falls. 
This study investigated the association between a fall measurement scale called the Hopkins Falls Grading Scale (HFGS) and motor 
function tests in patients with MS. Material and Methods: This cross sectional study was conducted using convenience sampling 
on 85 patients referred to the MS Association of Mashhad, Iran, in 2023. The HFGS examined falls during the past year and divided 
them into 4 degrees, and the function test included the timed 25 foot walk (T25FW) test and the timed up and go (TUG) test. Kruskal–
Wallis test and Spearman’s correlation coefficient were used for data analysis. Results: A statistically significant association was 
obtained between HFGS and functional tests (T25FW and TUG) (for both P < 0.0001). A significant association was observed between 
the variables of age (P = 0.006), duration of the disease (P = 0.03), the use of mobility devices (P = 0.05), and HFGS. Conclusion: 
Considering the association between HFGS and motor function tests in MS patients, clinical experts should pay attention to patients 
who have slower movement and evaluate them in terms of falling status when performing motor function tests.

Keywords: Hopkins Falls grading scale, multiple sclerosis, timed 25‑foot walk test, timed up and go test, motor function

Original Article

How to cite this article: Mashoufi R, Nahayati MA, Meshkat M, 
Ebrahimi SA, Salimi M, Yekta MM, et al. Association between the Hopkins 
Falls grading scale and motor function tests in patients with multiple 
sclerosis. J Family Med Prim Care 2024;13:2099‑103.

This is an open access journal, and articles are distributed under the terms of  the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit is 
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Access this article online
Quick Response Code:

Website:  
http://journals.lww.com/JFMPC

DOI:  
10.4103/jfmpc.jfmpc_1660_23

Address for correspondence: Dr. Alireza Alehashemi, 
Department of Neurology, Faculty of Medicine, Mashhad Medical 

Sciences, Islamic Azad University, Mashhad, Iran. 
E‑mail: alehashemia@yahoo.com

Received: 09‑10‑2023  Revised: 19‑12‑2023 
Accepted: 09‑01‑2024  Published: 24‑05‑2024



Mashoufi, et al.: Hopkins Falls grading scale in multiple sclerosis

Journal of Family Medicine and Primary Care 2100 Volume 13 : Issue 5 : May 2024

Some factors increase the chance of  falling in MS patients, such 
as longer disease duration, progressive disease, more severe 
disability based on the Expanded Disability Status Score (EDSS), 
and a worse cognitive status.[7‑12] A history of  previous falls is a 
strong risk factor for falls. As such, accurate identification of  a 
fall event is critical for risk stratification.[13]

A problem related to falls in patients with MS is the lack of  
a simple clinical method to assess these patients. Recording 
of  fall events is often subjective and imprecise, which limits 
clinical practice and fall research. The Hopkins Falls Grading 
Scale (HFGS) is a scale for assessing falls. This scale classifies 
patients based on the use of  medical services. It is easy to use 
and partially solves the problem of  remembering the severity 
of  the event. Moreover, it identifies near‑falling attacks.[13] So, 
family physicians and primary care providers in private clinics or 
government departments can use this scale to record and evaluate 
fall events among patients.

Standard tests used to evaluate the motor function of  MS 
patients, such as the timed 25‑foot walk (T25FW) and timed up 
and go (TUG) tests, can be related to the state of  falling in MS 
patients.[14] It was found that performing 1‑second‑slower motor 
function tests increases the probability of  falling by 6%−20%.[14] 
Accurate reporting of  fall events and their predictive factors 
are essential in the development and evaluation of  strategies to 
reduce the risk of  falls in patients. Primary care physicians and 
general practitioners of  patients with MS need to take this into 
account.

Since falls are very common in patients with MS and are 
associated with many complications, it is necessary to measure 
them accurately and evaluate their relationship with various 
factors, including the motion status. In this way, we can design 
therapeutic and preventive interventions. This study aimed 
to investigate the association between the HFGS and motor 
function tests, including the T25FW and TUG tests, in patients 
with MS and identify some factors affecting them.

Materials and Methods

Participants
This cross‑sectional study was conducted on 85 MS patients 
referred to the MS Association of  Mashhad (Iran) in 2023. The 
data were collected by convenience sampling. Age above 16 years 
and below 75 years and not suffering from any other disease that 
interfered with the ability to walk were the inclusion criteria. 
Dissatisfaction or disability to perform the test would lead to 
exclusion from the study.

Measurements
First, a questionnaire was administered that included the 
following variables: age (years), age of  onset (years), sex, 
duration of  the disease, drugs used by the patient (classified 
into the following three groups based on the type of  drug: the 

first‑line included teriflunomide, dimethyl fumarate, interferon 
beta‑1ª, and fampridine; the second‑line included fingolimod and 
natalizumab; the third‑line included rituximab and ocrelizumab), 
and the use of  mobility devices such as a walker or cane (has/
has not).

HFGS
This scale records the number of  falls in the last year and puts 
patients into four categories based on the severity of  falls: Grade 1 
indicates a near‑fall (slip, loss of  balance, but the person does 
not fall to the ground). Grade 2 indicates a fall without physical 
injury. Grade 3 indicates a fall that requires medical attention. 
Grade 4 indicates a fall that requires hospitalization. Moreover, if  
a person did not fall or did not have a near‑fall, they are classified 
in the “no history of  falling” group. If  the person has not fallen 
in the last year but has experienced at least one near fall, they are 
classified in the “with a history of  near falls” group. If  a person 
has fallen at least once in the past year, they are classified in the 
“with fall history” group. In the current study, the number of  
falls with this scale for the last month was also examined. The 
HFGS was designed by Davalos et al.[13] (2013). The content and 
face validity of  this scale have been confirmed. This instrument 
has shown a high internal convergence coefficient (ICC = 0.99).

T25FW test and TUG test
These tests are considered the gold standard for motor function in 
MS clinical trials. The use of  these two tests has been recommended 
by the Multiple Sclerosis Outcome Assessment Working Group 
as a measure for assessing MS patients’ ability to walk and move. 
In the T25FW test, the patient is guided to the end of  a 25‑foot 
path as quickly and safely as possible. The time is calculated from 
the command to start the movement and ends when the patient 
reaches the 25‑foot point. This action immediately continues by 
asking the patient to return from the same path. The final score 
of  the test is the average round trip time. Patients can use mobility 
devices while performing this test. The reliability of  this test has 
been checked by Phan Ba et al. (ICC = 0.94).[15]

In the TUG test, the subject is asked to stand up from a chair, 
walk 10 feet, turn around, return to the chair, and sit on it. The 
final score of  the test is from the beginning of  the movement 
command to sitting back on the chair. The validity of  TUG in 
people with MS has been approved (ICC = 0.99).[16]

Data analysis
In the analysis of  the data, the normality of  the data has been 
investigated by using the Shapiro − Wilks test. Kruskal − Wallis 
tests and Dunn − Bonferroni post hoc test were used for non‑normal 
data. Spearman’s correlation coefficient was used to check the 
correlation. The software used in this research is SPSS v. 25, and 
the significance level of  the tests is considered less than 5%.

Ethical considerations
All the participants provided informed consent. This research 
has an ethics code (IR.IAU.MSHD.REC.1401.036).
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Results

In this study, 68.20% of  the patients were women. Most of  the 
patients were in the age group of  35‑45 years (38.82%). Other 
characteristics of  the participants are presented in Table 1.

Table 2 shows the results of  the HFGS and performance test 
of  the MS patients. According to the HFGS, 36.47% of  the 
participants did not report any incident of  falling in the last 
year and last month. Moreover, other patients had experienced 
near‑falls or falls. The number of  falls based on the HFGS, 
and the mean and median of  the T25FW and TUG tests are 
presented in Table 2.

Table 3 shows the distribution of  the variables based on the 
HFGS classification. The mean age of  the patients (P = 0.006), 
the duration of  the disease (P = 0.03), the use or non‑use of  

mobility devices (P = 0.05), and the use of  drugs (P = 0.04) 
showed a statistically significant difference in grades of  the 
HFGS.

Table 4 shows the association between HFGS, TUG, and T25FW 
tests. Based on the results of  the Kruskal–Wallis test, the mean 
score of  the TUG test at different levels of  the HFGS had a 
statistically significant difference (P < 0.0001). Furthermore, 
the T25FW test showed a significant association with the 
HFGS (P < 0.0001). The correlation coefficient between both 
performance tests and the HFGS was positive and significant (for 
TUG P < 0.0001 and for T25FW P < 0.0001).

Discussion

This study determined the association between falls measured 
by the HFGS with motor function tests, including T25FW and 
TUG. The findings showed a significant association between the 
HFGS and both functional tests. Besides, age, duration of  the 
disease, use of  mobility devices, and use of  drugs had significant 
differences in different grades of  the HFGS.

In the present study, 42.35% of  the participants reported that 
they had experienced at least 1 fall based on the HFGS. Also, 
21.18% reported near‑falls. A 2018 study by Fritz et al.[14] using 
the HFGS on 135 patients with MS showed that 30% of  the 
participants reported falling in the past year, and 44% had 
near‑falls. According to the results of  the study by Fritz et al.,[14] 
pseudo‑fall or near‑fall experiences were common. In the study 
by Matsuda et al.[8] (2011) in the United States, of  474 MS patients, 
58.2% of  the patients reported falling at least once during the 
last 6 months. In the aforementioned study, 18.9% of  the cases 
required medical intervention, while in our study, 8.23% of  the 
patients needed medical care or hospitalization. The percentage 
obtained from the number of  falls in our study is higher than that 
of  Matsuda et al.’s[8] study, which can be attributed to different 
scales of  measuring falls, the difference among the patients in 
terms of  the severity of  the disease, and the difference in the 
period investigated compared to our study.

Table 2: Hopkins Falls grading scale and motor function tests in patients with MS (n=85), Mashhad, 2023
Total fall in past yearTotal fall in last monthFrequency (%)Name of  test

Hopkins Falls Grading Scale
0031 (36.47)Not faller

44211418 (21.18)Near‑faller−grade 1
3694929 (34.12)Fallers−grade 2
111127 (8.23)Fallers−grades 3 and 4*

Timed 25‑foot walk test
‑‑10.47±6.68Time for forth (s) (mean±SD)
‑‑10.90±7.03Time for back (s) (mean±SD)
‑‑21.37±13.40Total time (s) (mean±SD)
‑‑10.68±6.69Average time (s) (mean±SD)

8.35±4.20Average time (s) (median±IQR)
‑‑Timed up and go test

13.63±9.62(s) (mean±SD)
10.20±6.20Average time (s) (median±IQR)

*Only one person was placed in grade 4

Table 1: Demographic characteristics in patients with 
MS (n=85), Mashhad, 2023

Frequency (%)SubcategoryCharacteristics
58 (68.20)FemaleSex
27 (31.80)Male

36.85±8.62Mean±SDAge
16‑60Range

10 (11.76)16‑25Age category
29 (34.12)25‑35
33 (38.82)35‑45
13 (15.29)45 and more

29.25±8.81Mean±SDAge at onset
12‑56Range

7.60±6.06Mean±SDDuration of  the 
disease 1‑20Range

17 (20.00)No useType of  drugs used
12 (14.12)First‑line drugs
9 (10.59)Second‑line drugs
47 (55.29)Third‑line drugs
74 (87.06)No Mobility devices
11 (12.94)Yes
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In this study, the average final score obtained from the T25FW 
test was 10.68, with an SD of  6.69 and a median of  8.35. In the 
study by Kalinowski et al.[17] (2022), which was calculated from 
the basic data of  a cohort study, the mean score obtained for MS 
patients with the T25FW test was 9.2, and the median was 6.1. 
Their mean is close to the mean obtained in our study. Based on a 
meta‑analysis conducted in 2020 on 17 studies that used this test 
to evaluate patients with MS, the average T25FW test reported 
for patients regardless of  disease severity was 9.2 s (SD = 9.2),[18] 
which is close to the value of  the present study. However, in 
Goldman’s study, which examined the results of  14 clinical trials 
on MS patients, the mean obtained from 12,776 patients for the 
T25FW test was equal to 7.6 s (SD: 9.84),[19] which is lower than 
the value in this study. In this study, the severity of  the disease is 
not known, which has limited the possibility of  exact comparison 
with other studies.

In our study, the mean of  the TUG test was 13.63 with an SD 
of  9.62 s. In Nilsagard’s study, using the same test, the mean 
was 13.9 (SD = 6.2), which is close to the mean obtained in our 
study.[20] In Sebastian’s study, which was conducted on 47 patients 
with MS to evaluate the validity of  the TUG test, an average of  
0.9 s (SD = 4.9) was recorded. For the T25FW test, the average 
time was 6.6 s, with an SD of  3.4.[16] The average obtained from 
Sebastian’s study is lower than that of  our study. Based on the 
results of  the mentioned study, the performance of  the TUG 
test is correlated with other tests, including the T25FW test.

In the present study, the HFGS had a significant association 
with the T25FW test, and there was a positive and significant 
correlation between these two scales in patients. Also, a significant 

correlation was found between the TUG test and the HFGS, and 
the correlation between the two scales was direct and significant. 
In line with the results of  our study, in the study by Fritz et al.[14] 
that used the HFGS, non‑fallers completed the walking tests 
more quickly than near‑fallers and fallers. Fritz et al.[14] reported 
that poorer performance in each test increased the odds of  
falling or experiencing a near‑fall after controlling for age and 
disease type. A 1‑s increase in the TUG test was associated 
with a 6% greater chance of  experiencing a fall. Similarly, a 1‑s 
increase in the T25FW test was associated with a 20% greater 
chance of  experiencing a fall. According to the results of  the 
aforementioned study, both tests can predict the state of  falling 
in patients with MS.

In this study, the patients were not analyzed in terms of  disease 
severity based on existing criteria such as the EDSS. Since the 
severity of  the disease can affect the risk of  falling,[7,10] the lack 
of  measurement is a limitation of  the present study. Another 
limitation is that falls and near‑falls were asked retrospectively, 
which can lead to measurement error and recall bias. Another 
limitation is the convenience sampling of  the patients. Only 
patients who had an acceptable movement status and were able 
to visit the MS association were included. Therefore, people with 
severe illness who were unable to walk were not included, which 
may have affected the results. This also decreased the state of  
falling in the sample because people with a better condition of  
the disease were included in the sample.

Conclusion

The findings revealed that falls according to the HFGS can 
be related to the movement status of  MS patients. Clinicians, 
general primary care providers, and family physicians should 
examine patients who perform the tests for a longer time in 
terms of  falling, and preventive measures should be taken for 
them in the living and working environment. Longer disease 
duration and older age in higher grades of  the HFGS can 
indicate a higher risk of  falls. Paying attention to these factors 
when evaluating the movement status of  patients can greatly 
reduce the rate of  falls. It is suggested that prospective studies 
be conducted to measure the number of  falls in MS patients so 
that this event can be accurately recorded and its relationship 
with motor function tests and the factors affecting it can be 
determined more precisely.

Table 4: Association between Hopkins Falls Grading 
Scale and motor function tests in patient with MS 

(n=85), Mashhad, 2023
T25FW* (s) 
(Mean±SD)

TUG* (s) 
(Mean±SD)

8.08±4.389.71±3.72Not faller
7.95±2.3710.62±3.29Near‑faller−grade 1
13.31±7.3816.51±8.77Fallers−grade 2
18.39±10.1026.83±22.09Fallers−grades 3 and 4

<0.0001<0.0001P (Kruskal–Wallis ’s test)
<0.0001, r=0.55<0.0001, r=0.54P (Spearman’s correlation coefficient)

*Timed 25‑foot walk test, Timed up and go test

Table 3: Hopkins Falls grading scale by demographic variables in patients with MS (n=85), Mashhad, 2023
Drug use (yes) 
Frequency (%)

Use of  mobility devices 
(Yes) Frequency (%)

Duration of  the 
disease (Mean±SD)

Female sex 
Frequency (%)

Age at onset 
(Mean±SD)

Age 
(Mean±SD)

Grade

20 (29.41)2 (18.18)5.34±5.6818 (31.03)27.39±7.8932.74±7.62Not fall
Near‑fall

15 (22.06)1 (9.09)8.67±6.6814 (24.14)28.39±6.9437.06±6.08Grade 1
Falls

26 (38.24)5 (45.45)8.48±5.4422 (37.93)32.31±10.6140.79±9.63Grade 2
7 (10.29)3 (27.27)11.14±6.364 (6.90)27.00±6.5138.14±6.89Grades 3 and 4

0.04†0.05†0.03*0.33†0.17*0.006*P
*P from Kruskal−Wallis tests †P value from Chi‑square test



Mashoufi, et al.: Hopkins Falls grading scale in multiple sclerosis

Journal of Family Medicine and Primary Care 2103 Volume 13 : Issue 5 : May 2024

Acknowledgment
We are most grateful to the participants who patiently provided 
us with the information.

Authors’ statement
The manuscript has been read and approved by all the authors.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1. Dobson R, Giovannoni G. Multiple sclerosis–a review. Eur J 
Neurol 2019;26:27‑40.

2. Etemadifar M, Izadi S, Nikseresht A, Sharifian M, 
Sahraian MA, Nasr Z. Estimated prevalence and incidence 
of multiple sclerosis in Iran. Eur Neurol 2014;72:370‑4.

3. Navikas V, Link H. Cytokines and the pathogenesis of 
multiple sclerosis. J Neurosci Res 1996;45:322‑33.

4. Cameron MH, Horak FB, Herndon RR, Bourdette D. 
Imbalance in multiple sclerosis: A result of slowed 
spinal somatosensory conduction. Somatosens Mot Res 
2008;25:113‑22.

5. Frzovic D, Morris ME, Vowels L. Clinical tests of standing 
balance: Performance of persons with multiple sclerosis. 
Arch Phys Med Rehabil 2000;81:215‑21.

6. Nilsagård Y, Gunn H, Freeman J, Hoang P, Lord S, 
Mazumder R, et al. Falls in people with MS—an individual 
data meta‑analysis from studies from Australia, Sweden, 
United Kingdom and the United States. Mult Scler 
2015;21:92‑100.

7. Gianni C, Prosperini L, Jonsdottir J, Cattaneo D. A systematic 
review of factors associated with accidental falls in people 
with multiple sclerosis: A meta‑analytic approach. Clin 
Rehabil 2014;28:704‑16.

8. Matsuda PN, Shumway‑Cook A, Bamer AM, Johnson SL, 
Amtmann D, Kraft GH. Falls in multiple sclerosis. PM and 
R 2011;3:624‑32.

9. Gunn HJ, Newell P, Haas B, Marsden JF, Freeman JA. 
Identification of risk factors for falls in multiple sclerosis: 
A systematic review and meta‑analysis. Phys Ther 
2013;93:504‑13.

10. Kasser SL, Jacobs JV, Foley JT, Cardinal BJ, Maddalozzo GF. 
A prospective evaluation of balance, gait, and strength to 
predict falling in women with multiple sclerosis. Arch Phys 
Med Rehabil 2011;92:1840‑6.

11. Finlayson ML, Peterson EW, Cho CC. Risk factors for falling 
among people aged 45 to 90 years with multiple sclerosis. 
Arch Phys Med Rehabil 2006;87:1274‑9.

12. Coote S, Hogan N, Franklin S. Falls in people with multiple 
sclerosis who use a walking aid: Prevalence, factors, and 
effect of strength and balance interventions. Arch Phys Med 
Rehabil 2013;94:616‑21.

13. Davalos‑Bichara M, Lin FR, Carey JP, Walston JD, Fairman JE, 
Schubert MC, et al. Development and validation of a 
falls‑grading scale. J Geriatr Phys Ther 2013;36:63‑7.

14. Fritz NE, Eloyan A, Baynes M, Newsome SD, Calabresi PA, 
Zackowski KM. Distinguishing among multiple sclerosis 
fallers, near‑fallers and non‑fallers. Mult Scler Relat Disord 
2018;19:99‑104.

15. Phan‑Ba R, Pace A, Calay P, Grodent P, Douchamps F, Hyde R, 
et al. Comparison of the timed 25‑foot and the 100‑meter 
walk as performance measures in multiple sclerosis. 
Neurorehabil Neural Repair 2011;25:672‑9.

16. Sebastião E, Sandroff BM, Learmonth YC, Motl RW. Validity 
of the timed up and go test as a measure of functional 
mobility in persons with multiple sclerosis. Arch Phys Med 
Rehabil 2016;97:1072‑7.

17. Kalinowski A, Cutter G, Bozinov N, Hinman JA, Hittle M, 
Motl R, et al. The timed 25‑foot walk in a large cohort of 
multiple sclerosis patients. Mult Scler 2022;28:289‑99.

18. Sikes EM, Cederberg KL, Sandroff BM, Bartolucci A, Motl RW. 
Quantitative synthesis of timed 25‑foot walk performance in 
multiple sclerosis. Arch Phys Med Rehabil 2020;101:524‑34.

19. Goldman MD, LaRocca NG, Rudick RA, Hudson LD, Chin PS, 
Francis GS, et al. Evaluation of multiple sclerosis disability 
outcome measures using pooled clinical trial data. 
Neurology 2019;93:e1921‑31.

20. Nilsagard Y, Lundholm C, Gunnarsson LG, Denison E. 
Clinical relevance using timed walk tests and ‘timed up and 
go’testing in persons with multiple sclerosis. Physiotherapy 
Res Int 2007;12:105‑14.


