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 Background & Objective:  Freezing of gait (FOG) is accompanied by various 
complications, reduced quality of life, and increased risk of mortality and morbidity 
in patients with Parkinson’s disease. The incidence of this disabling phenomenon 
can be predicted in at least one-third of patients with Parkinson’s disease. Therefore, 
the current study aimed to investigate the prevalence of FOG among Iranian patients 
with Parkinson’s disease and to determine the predictors of this phenomenon in 
these patients. 

 Materials & Methods:  This cross-sectional study was performed on 135 patients 
with Parkinson’s disease, referred to Rasoul Akram Hospital, Tehran, Iran. The 
subjects were selected using the convenience sampling method. FOG was confirmed 
via clinical examination by two fellows of the movement disorder fellowship program. 
Variables were evaluated using bivariate and multivariate logistic regression analyses, 
receiver operating characteristics (ROC) curve analysis, and measurement of the area 
under the ROC curve (AUC). 

Results:   Out of 135 patients with Parkinson’s disease, 36 (26.7%) had FOG. Based on 
the results, FOG had a significantly higher prevalence in older patients, compared to 
younger patients. According to the results, FOG had no significant relationship with 
other baseline variables, including gender, disease duration, and disease manifestations. 
According to the multivariate logistic regression model, advanced age (OR: 0.915; 
P=0.031) and longer disease duration (OR: 0.992; P=0.019) predicted the incidence of 
FOG in the presence of underlying factors. 

Conclusion:  The prevalence of FOG among patients with Parkinson’s disease was 
estimated at 26.7%, which is within the global range. The results revealed that age 
and duration of disease were two factors, which could predict the occurrence of 
FOG with high sensitivity and specificity.  
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Introduction
Freezing of gait (FOG) is a form of episodic gait 

disturbance among patients with Parkinson’s disease in 
the absence of a specific cause (1). This condition is 
also described as a severe and sudden disturbance in 
walking (2). However, no precise neurological 
pathogenesis has yet been identified for FOG (3). 
Evidence suggests that this disorder is not only limited 
to Parkinson’s disease, but responses to dopaminergic 
and non-dopaminergic drugs may also be the cause (4).  

Different hypotheses have been proposed regarding 
the pathogenesis of FOG. The occurrence of FOG 

seems to be associated with a disruption in the process 
of gait coordination at the level of the spinal cord (5). 
Some researchers have also emphasized on tremor in 
the legs in a standing position, being related to the 
impaired coordination of flexor and extensor muscles 
contraction (6). Another hypothesis suggests the lack 
of movement automation in the central coordination of 
muscles being involved in walking (7).  

Some imaging studies, such as magnetic resonance 
imaging (MRI), have also shown a significant 
reduction in the level of blood oxygenation, especially 
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in the vascular pathways of the frontal area (8,9). In 
general, the lack of coordination in the motor function 
of the cortex, as well as the spinal cord coordination 
center, plays a significant role in FOG, especially in 
Parkinson’s disease patients. FOG mainly results in 
inability to move, disturbance of daily activities, and 
impaired quality of life (10). The identification of risk 
factors associated with the occurrence of FOG, which 
may completely vary across different societies, can 
contribute to the early diagnosis, prediction, and 
treatment of this disorder. Therefore, it is essential to 
first estimate the prevalence and risk factors of FOG in 
every population.  

In the present study, we aimed to determine the 
prevalence of FOG among Iranian patients with 
Parkinson's disease and to assess the factors predicting 
this disabling phenomenon. 

 

Materials and Methods 
This cross-sectional study was performed on patients 

with Parkinson’s disease, referred to Rasoul Akram 
Hospital, Tehran, Iran, in 2015. The FOG was detected, 
based on the initial interview with the patient and 
physical examination in the clinic. Videos were 
recorded from the patients and checked by two fellows 
of the movement disorder fellowship program, 
according to their objective judgment. Also, 
Parkinson’s disease was diagnosed, according to the 
Movement Disorder Society criteria.  

The Student Research Committee of Iran University 
of Medical Sciences (ethical code: IR.IUMS.rec. 
1393.93-02-193-24848) approved the current study. 
All subjects signed an informed consent form before 
participating in the study.  

Statistical Analysis 

The quantitative variables were expressed as mean 
and standard deviation, and the categorical variables 
were described as absolute frequencies and percentages 
(11,12). Normality of the data was determined by 
means of the Shapiro–Francia test (13). The 
comparison of the categorical variables was performed 
using Chi-square test or Fisher's exact test when more 
than 20% of the cells with the expected count of < 5 
were observed. Furthermore, the quantitative variables 

were compared via the t-test or Mann-Whitney U test. 
All statistical analyses were performed in SPSS 16.0 
(SPSS Inc., Chicago, IL. USA). P-value equal to or less 
than 0.05 was regarded as statistically significant 
(14,15).  

The variables used to assess the anticipation were 
gender, disease duration, age, and severity of 
Parkinson's disease (according to the Unified 
Parkinson's Disease Rating Scale (UPDRS)).  

 

Results  
Out of 135 patients with Parkinson’s disease, 97 

(71.9%) were male. The mean age of the subjects was 
57.37±12.23 years. Also, the mean duration of the 
disease was 50.41±13.44 months. In terms of clinical 
manifestations, tremor, rigidity, bradykinesia, and 
dyskinesia were observed in 100 (74.1%), 85 (63.0%), 
71 (52.6%), and 20 (14.8%) patients, respectively. 
Also, 7 (5.2%) patients reported a history of falling.  

Out of 135 patients with Parkinson's disease, 36 
(26.7%) had FOG. The overall prevalence of FOG was 
significantly higher in older patients, compared to the 
younger ones (Table 1). Nonetheless, FOG was not 
associated with other baseline variables, including 
gender and disease severity. Based on the multivariate 
logistic regression model (Table 2), advanced age (OR: 
0.915; P=0.031) and longer disease duration (OR: 
0.992; P=0.019) the occurrence of FOG in the presence 
of an underlying cause was predicted.  

According to the area under the receiver operating 
characteristics curve (AUC) measurements, age was a 
significant predictor of FOG occurrence (AUC=0.872). 
The best cut-off point for age to predict FOG was 68.5 
years, with sensitivity and specificity of 94.4% and 
59.6%, respectively (Figure 1). The disease duration 
could also predict FOG (AUC=0.863). The best cut-off 
point for disease duration was 57.5 months, with a 
sensitivity of 100% and specificity of 72.7% for 
predicting FOG in patients with Parkinson’s disease 
(Figure 2).  

 

 

Table 1. Prevalence of freezing of gait based on baseline variables  

P-value Prevalence of freezing of gait Factor 

0.365 

Gender 

28 (28.9) Male 

8 (21.1) Female 

0.001 
Age group 

15 (17.4) ≤60 years 
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P-value Prevalence of freezing of gait Factor 

21 (42.9) >60 years 

0.032 

Disease duration 

25 (18.5) ≤50 months 

47 (34.8) >50 months 

0.882 

Tremor 

27 (27.0) Positive 

9 (25.7) Negative 

0.347 

Rigidity 

25 (29.4) Positive 

11 (22.0) Negative 

0.113 

Bradykinesia 

23 (32.4) Positive 

13 (20.3) Negative 
 

 

Table 2.  Multivariate logistic regression model of factors predicting freezing of gait in patients with Parkinson’s disease 

 

 

 

 
Figure 1. Receiver operating characteristic curve showing the role of patient's age in predicting freezing of gait (area under 
curve=0.872, P<0.001) 

 

Index Odds ratio Lower limit Upper limit P-value 

Gender 1.803 0.664 4.897 0.247 

Age 0.915 0.845 0.992 0.031 

Duration 1.092 1.014 1.176 0.019 

Constant 2.284 --- --- 0.524 
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Figure 2. Receiver operating characteristic curve showing the role of disease duration in predicting freezing of gait (area 
under curve=0.863, P<0.001) 

 

Discussion  
 The incidence of FOG is predictable in at least 30% 

of patients with Parkinson’s disease. This condition is 
accompanied by various complications, such as walking 
disorders and disturbances in orientation and balance. 
Accordingly, this disabling phenomenon can increase 
the risk of falling and even lead to the development of 
cognitive, visual, and auditory abnormalities, thereby 
impairing the quality of life and increasing the risk of 
mortality and morbidity.  

The current study aimed to investigate the prevalence 
of FOG in Iranian patients with Parkinson’s disease and 
to investigate the predictors of this phenomenon in these 
patients. The identification of these factors not only can 
facilitate the early diagnosis of FOG, but also can 
improve the patient’s survival. In the present study, the 
prevalence of FOG was estimated at 26.7%, which is 
similar to the rate reported in various studies. In a 
systematic review, the prevalence of FOG was reported 
to range from 20% to 63% (16).  

In a study by et al., the incidence of FOG ranged from 
16.1% to 51.6%, depending on the duration of disease 
(17). Also, in a study by Amboni et al., an incidence rate 
of 54.3% was reported for FOG (18). Moreover, in 
studies conducted by Forsaa et al. and Contreras et al., 
the prevalence of FOG was estimated at 38.2% and 
44.4%, respectively (19, 20). The discrepancy between 
the results can be attributed to differences in the sample 
size or disease severity in these studies. 

In the current study, older age and longer disease 
duration were identified as strong predictors of FOG. 
The results showed that almost all patients above the age 
of 68 years, as well as patients with a disease duration of 
more than five years, were severely affected by FOG. 
Overall, different predictors have been introduced for 
FOG in various studies; however, age and duration of 
disease were found to be the most important ones. In a 
previous study, the incidence of FOG was 16.1%, 
39.5%, and 51.6% after one, two, and three years of the 
disease, respectively (17).  

Moreover, a previous study examined the association 
of FOG incidence with a disease duration of more than 
three years, suburban living, low literacy, akinetic-rigid 
syndromes, indiscriminate use of levodopa, a high daily 
dose of levodopa, and failure to use amantadine or 
dopamine receptor agonists (15). However, in the 
current study, it was not possible to evaluate the effects 
of pharmaceutical information and socioeconomic 
factors on the incidence of FOG due to the lack of 
adequate patient information.  

In consistence with our results, a previous study 
reported that patients with FOG had a longer duration of 
disease, a more severe disease, and more disabilities 
(16). Also, another study reported motor fluctuation and 
a high dose of levodopa as predictors of FOG; however, 
these variables were not investigated in our study (17). 
Overall, in previous studies, patients with FOG and a 
longer duration of Parkinson’s disease had a higher 
Unified Parkinson’s Disease Rating Scale (UPDRS) 



142   The Prevalence and Determinants of Freezing … 

       Volume 28, May & June 2020       Journal of Advances in Medical and Biomedical Research 

score, higher daily levodopa dose, and more exposure to 
antimuscarinic drugs (21). The longer duration of 
Parkinson’s disease and higher UPDRS scores were 
reported as the predictors of FOG. Both factors showed 
high specificity in the prediction of FOG, despite their 
low specificity. Therefore, the majority of studies have 
confirmed the central role of age and duration of disease 
as two predictors of FOG (19). 

Since this is the first study conducted in Iran on FOG, 
more attention must be paid to this phenomenon, and 
more appropriate treatments must be prescribed. 
However, a limitation of this study was that it did not 
examine the effects of variations in the blood 
concentration of levodopa or in the level of cognition on 
the physical status of patients. 

 

Conclusion 
The prevalence of FOG among the Parkinson's 

disease patients was estimated as 26.7%, in Iran, which 
is within the global range. The results revealed age and 
duration of illness as two factors predicting the 
occurrence of FOG with high sensitivity and 
specificity. Further studies should be performed to 
investigate the role of other factors, such as drug and 
therapeutic approaches, in the prediction of FOG 
occurrence in our society.  
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