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Introduction: Freezing of gait, a common PD motor symptom, could increase the risk of 
falling. This study aimed to investigate the clinimetric attributes of the Freezing of Gait 
Questionnaire (FOGQ) for people with Parkinson disease in the “off” state.

Methods: A total of 115 patients with Parkinson disease (PD; mean age, 60.25 years) were 
included. Acceptability, internal consistency (by the Cronbach alpha, and test-retest by 
Intraclass Correlation [ICC]), and reliability of the Persian-translated version of the FOGQ 
were examined. Dimensionality was estimated by Exploratory Factor Analysis (EFA). Fall 
efficacy scale-international, unified Parkinson disease rating scale-II, Berg balance scale, 
functional reach test, and Parkinson disease questionnaire-39 were applied to determine the 
convergent validity. Diagnostic accuracy for obtaining optimal cutoff point, separating faller 
and non-faller groups, was analyzed by Receiver Operating Characteristics (ROC) curve 
analysis and Area Under the Curve (AUC). All tests were carried out in an “off” state.

Results: The Cronbach alpha was high (α=0.92). The test-retest showed high reliability 
(ICC=0.89). The FOGQ was unidimensional according to the EFA and had acceptable 
convergent validity with moderate to high correlation with other clinical scales. The optimal 
cutoff point to discriminate fallers from non-fallers during the “off” state was 9/10, with an 
AUC of 0.92.

Conclusion: Our results suggest that the FOGQ has appropriate reliability, validity, and 
discriminative ability for measuring FOG in patients with PD during the “off” state.
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1. Introduction:

reezing of Gait (FOG) is an episodic inabil-
ity to start walking or turning, which usual-
ly takes several seconds. It seems that one’s 
feet are stuck to the ground, and the patient 
cannot move any longer, which results in 
increasing the risk of falling and declin-
ing the quality of life of patients suffering 

from Parkinson Disease (PD) (Chee, Murphy, Danoudis, 
Georgiou-Karistianis & Iansek, 2009; Plotnik, Giladi, 
Balash, Peretz & Hausdorff, 2005). This phenomenon 
can sometimes be unpredictable and under the influence 
of psychological conditions (such as anxiety) (Ehgoetz 
Martens et al., 2016). According to former studies and 
evidence, most people with PD complain about FOG 
in the “off” state (when the medication effects are worn 
off) with more severity and frequency (more frequent 
and prolonged), while fewer people indicate these epi-
sodes in the “on” state (when the beneficial effect of the 
medication is present). Moreover, the duration of FOG 
in the “on” state is usually considerably shorter than in 
the “off” state (Nonnekes et al., 2015; Schaafsma et al., 
2003). 

It has been reported that levodopa may be beneficial 
in relieving FOG (though not constantly); however, it is 
hard to decide if a higher dose can result in a better effect 
(Schaafsma et al., 2003). Clinical symptoms vary from 
the “on” state to the “off” state, to the extent that FOG 
in the “off” state should be regarded as a different condi-
tion. According to experts, clinical evaluations conduct-
ed in an “off” state allow us to understand better the role 

of pharmacological and non-pharmacological treatments 
for FOG in patients with PD (Morris, 2000; Snijders et 
al., 2008). Therefore, a valid instrument to define and 
assess FOG (specifically in the “off” state) can play an 
important role not only in identifying this phenomenon 
but also for efficient medication and rehabilitation strate-
gies (Nutt et al., 2011).

In 2000, Giladi et al. designed a 6-item questionnaire 
to quantify FOG (FOGQ). There are 6 items in the ques-
tionnaire, each with a score ranging from 0 to 4, and a 
total score between 0 to 24. The first two items focus on 
common difficulties with gait in PD patients. The last 4 
items assess FOG frequency (item 3) and duration (items 
4 to 6) (Giladi et al., 2000). The clinimetric properties 
of the FOG questionnaire have been assessed in sever-
al studies, but only in the “on” state (Oliveira Baggio, 
Curtarelli, Rodrigues & Tumas, 2012; Candan, Çatıker 
& Özcan, 2019; Giladi et al., 2009; Nilsson & Hagell, 
2009; Nilsson et al., 2010; Tambasco et al., 2015; Vogler, 
Janssens, Nyffeler, Bohlhalter & Vanbellingen, 2015). 

FOG occurs much more often in the “off” state—al-
most in %90 of the freezes. Additionally, the symp-
toms are usually more intense in the “off” state. How-
ever, dopaminergic medications may also cause FOG, 
though not often (Nonnekes et al., 2015; Snijders et al., 
2008). Thus, in this study, we aimed to measure clini-
metric attributes of the FOGQ in patients with PD in 
the “off” state. 

Highlights 

● The freezing of gait questionnaire is used to assess freezing during gait and turning in Parkinson disease.

● Most people with Parkinson disease report freezing of gait in the “off” state with more intensity.

● Validity and reliability for freezing of gait questionnaire in “off” state are essential and valuable.

Plain Language Summary 

Freezing of gait (FOG) is a common condition in Parkinson disease patients, in which the patient is unable to initiate 
a move spontaneously. When the level of L-Dopa, a major drug in PD, has a drop, the patient experiences unwanted 
motor symptoms; the state is called the “off” state. Reliable tools to evaluate the FOG objectively are an essential step 
in planning more efficient treatment procedures. FOG questionnaire has been a valid tool to assess the freezing of gait 
in the “on” state in PD patients; however, having a valid tool for the “off” state is crucial for objective measures. Our 
results suggest that the FOG questionnaire has satisfactory reliability and validity in evaluating FOG in an “off” state 
in idiopathic PD.

F
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2. Materials and Methods

2.1. Study Participants

In this study, 115 patients with Parkinson disease (33 
females and 82 males) with a Mean±SD age of 60.23 
±12.31 years were recruited from the outpatient clinics. 
The inclusion criteria were as follows: 1) clinical diag-
nosis of idiopathic Parkinson disease based on the Unit-
ed Kingdom Brain Bank criteria, 2) absence of major 
cognitive impairment (mini-mental status examination 
>21) (Azad et al, 2017); 3) absence of any concomitant 
impairment (orthopedic, neurologic, etc.) which can af-
fect the functional state, and 4) ability to speak Persian 
and communicate fluently in this language. Subjects 
were excluded if they had a diagnosis of drug-induced 
Parkinsonism or if they use a drug that affects balance.

Ethical approval was granted by the Student Research 
Committee of the Iran University of Medical Science 
(Ethical Code: IR.IUMS.rec.1393.93-02-193-24848). 
Written informed consent was acquired from all partici-
pants before their inclusion in the study. 

2.2. Study procedure

A trained therapist completed the FOGQ to make sure 
patients understood the concept of freezing of gait (the 
therapist explained or showed feet getting glued to the 
ground in various conditions). Notably, adequate time-
rest intervals were used between and within tests. To 
confirm the reliability, a 7-to-10 days’ interval was con-
sidered between the test and retest. Other scales applied 
to construct the validity included Berg Balance Scale 
(BBS), Functional Reach (FR), unified Parkinson Dis-
ease Rating Scale-ADL (UPDRS), fall efficacy scale-in-
ternational (FES-I), Parkinson Disease Questionnaire-39 
(PDQ-39), and Schwab and England (S-E) activities of 
daily living scale, which the individuals completed dur-
ing the first session. The tests were carried out in random 
order for each subject. All tests were conducted in the 
same room. The freezing of gait was assessed in an “off” 
state (12 hours after the last levodopa or anti-Parkinson 
dose) and an “on” state (1 hour after levodopa or anti-
Parkinson dose) (Morris, 2000).

2.3. Study instruments 

The Berg Balance Scale (BBS) assesses a person’s per-
formance based on 14 items associated with maintaining 
balance frequently used in daily life. The scoring of this 

measure is based on a 5-point ordinary scale ranges from 
0 to 4. This scale is a valid and reliable tool in Iranian 
patients with PD (Babaei-Ghazani et al., 2017).

Schwab and England (S-E) activities of daily living 
scale evaluate disability related to daily living activity 
in people with PD. The score ranges between 0 and 100, 
in which greater scores indicate a better functional state 
(Schwab, 1969).

The Parkinson Disease Questionnaire-39 (PDQ-39) 
is a 39-item, PD-specific, health-related quality-of-life 
measure that evaluates 8 different domains: mobility 
and Daily Living (ADL), emotional well-being, stigma, 
social support, cognition, communication, and body dis-
comfort. The scoring of each item is based on a 5-point 
Likert-type scale (0 to 4), in which a lower score indi-
cates a better-perceived quality state (Giladi et al., 2000).

Fall Efficacy Scale-International (FES-I), as a valid and 
reliable tool in the Persian language, evaluates the fear 
of falling using 16 items while performing ADL. This 
measure is scored with a 5-point Likert-type scale (0-4), 
and a greater score represents higher fear of falling in 
ADL (Azad, Hassani Mehraban, Mehrpour & Moham-
madi, 2014).

Functional Reach Test (FRT) was designed to assess 
balance in older subjects based on the range reached as 
far forward as possible. It is found to have an excellent 
test-retest and inter-rater reliability in older people. Anal-
ysis of this measure is based on an average score of three 
trials. The complete description of this test is available in 
Newton’s study (Newton, 2001).

Unified Parkinson Disease Rating Scale (UPDRS), a 
commonly used reference scale in PD studies, assesses 
different clinical aspects of PD (including non-motor as-
pects [part I], motor symptoms [part II], motor signs [part 
III], and motor complications [part IV]). In this study, we 
only used the ADL component of UPDRS. Each item in 
this scale is scored on a scale of 0 to 4. The maximum 
possible total score of this 13-item subscale is 52 points, 
and a greater score indicates lower performance. Also, a 
freezing item of UPDRS was used to assess FOG in this 
study (Giladi et al., 2000).

The Freezing of Gait Questionnaire (FOGQ) inquires 
the subject’s experiences on 6 items related to FOG dur-
ing the previous week. It consists of 6 items, each scored 
0-4, with a total score ranging from 0 to 24. Higher 
scores indicate a more noticeable FOG. It requires 5-10 
minutes to fill in the FOGQ (Giladi et al., 2000). 
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2.4. Translation process:

After receiving consent from the corresponding au-
thor of the FOGQ (Giladi et al., 2000), translation and 
cross-cultural adaptation of the FOGQ into the Persian 
language was conducted based on guidelines approved 
by the international quality of life assessment project 
(Aaronson et al., 1992). In the first step, two experienced 
translators who were native Persian speakers individu-
ally translated the English version into Persian. None 
of them were familiar with FOGQ. In a meeting with 
the researchers involved in this study, the two transla-
tors discussed the discrepancies and then agreed upon a 
preliminary Persian version. The Persian version of the 
FOGQ was then translated back into English by two na-
tive English people who were blind to the original scale 
and unaware of the study. In the next step, the differences 
between the original and the translated versions were as-
sessed. Finally, the English to Persian to English trans-
lated version was reviewed by Prof. Giladi. The Persian 
version was evaluated for cultural suitability by 4 neu-
rologists and 14 therapists to determine the questionable 
items. The translated and culturally refined version of 
the FOG questionnaire was reviewed to check whether 
the questions were understandable enough to patients 
and necessary modifications were implemented. These 
modifications were reevaluated by the principal group of 
reviewers to provide the final version. 

2.5. Statistical analysis

Descriptive statistics of the questionnaire scores and 
demographic data were conducted using mean, Standard 
Deviation (SD) for numeric and frequency percentage 
for categorical variables. The significance level for all 
statistical tests was less than 0.05 (Ghaffari, Akbarfahimi 
& Rostami, 2020).

 Floor and ceiling effects were determined based on the 
lowest (score 0) and highest (score 24) score obtained 
in the FOGQ. The floor/ceiling effect lower/higher 
than 15% was considered acceptable. The limits for the 
FOGQ total score skewness were considered from -1 to 
+1 (Hays, Anderson & Revicki, 1993). The internal con-
sistency of the FOGQ was calculated by inter-item cor-
relation, corrected item-total correlation, and Cronbach 
alpha. The Cronbach alpha is considered adequate if it is 
0.70 or higher, and the inter-item correlation is deemed 
adequate if 0.20 or higher (Piedmont, 2014). 

The test-retest reliability of the sum score of the FOGQ 
was computed with the intra-class correlation coefficient 
(ICC, 1-way, random effect) statistics, where the ICC 

value of 0.70 or greater indicates acceptable reliability. 
The Standard Error Measurement (SEM) was calculated 
to determine measurement precision related to the test-
retest reliability (SDpooled√[1-ICC]). The acceptable 
SEM should be less than 1/2 SDpooled (Wyrwich et al., 
2005).

2.6. Exploratory Factor Analysis (EFA) 

The principal component method with varimax rota-
tion was used to evaluate the validity and dimensional-
ity of the Persian version of FOGQ. To determine the 
adequate sampling number, Kaiser-Meyer-Olkin (KMO) 
and Bartlett’s test of sphericity were used. In the KMO, 
values greater than 0.7 and Bartlett’s, P<0.05 were re-
garded adequate. The number of factors was considered 
appropriate when eigenvalues were greater than 1 (Kai-
ser’s criterion) (Gorsuch, 1997).

Convergent validity was assessed by calculating the 
Spearman correlation coefficient (r) between the total 
score of the FOGQ and the BBS, FRT, UPDRS (ADL, 
freezing item), PDQ-39, S-E, and FES-I scores. The cor-
relation is interpreted as high if the coefficient value is 
0.60 or higher, moderate if it ranges between 0.30-0.59, 
and weak if it is less than 0.30 (Fisk et al., 2005). To in-
vestigate discriminative validity, a Wilcoxon paired t test 
was computed between the total score of FOGQ during 
“on” and “off” states (Nova, Perracini & Ferraz, 2004).

Receiver operating characteristic (ROC) curve analysis 
was used to determine the optimal cutoff point between 
the groups who had a history of falling and those who 
not. Patient with at least one episode of PD-related-fall 
in the past 6 months was considered history positive. 
The optimal point is regarded as the score with the high-
est sensitivity and specificity values. Areas under ROC 
curves are described as follows: 0-0.49, 0.50-0.70, 0.70-
0.89, and 0.90-1, indicating that the test performance for 
discrimination is worse, acceptable, good, and excellent, 
respectively. The highest Youden index (sensitivity + 
specificity -1) was considered as the optimal cutoff point 
to separate participants based on their history of falling 
(Bewick, Cheek & Ball, 2004).

3. Results

Table 1 presents the demographic data of the study 
participants. The ceiling (2.60%) and the floor (9.56%) 
effects and the skewness (0.32) of the total score of 
FOGQ were within acceptable limits.
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The Cronbach alpha value was 0.92, indicating high 
internal consistency. The inter-item correlation and 
item-total correlations were more than the desired value, 
which is within the adequate range (Table 2). The ICC 
for the total scores of the FOGQ was 0.89, indicating sat-
isfactory test-retest reliability, and the value of the SEM 
was 2.21 (SDpooled =6.68).

In the EFA, the one-factor solution explains 70.5% 
of the total variance (Eigenvalue, 4.23; KMO=0.85, 
Bartlett’s test of sphericity P value <0.001).

Table 3 summarizes the correlation coefficients be-
tween the FOGQ score and other measures to assess con-
vergent validity. The FOGQ score was highly correlated 
with the freezing item of the UPDRS, UPDRS-II, and 
FES-I scores (r= 0.71-0.79). Our results show a moder-

Table 1. Demographic characteristics of people with idiopathic Parkinson disease and descriptive statistics of FOGQ (n=115)

Mean±SD (range); No. (%)Character

60.2±12.3 (23-73)Age (y)

82 (71.30)Male
Sex

33 (28.69)Female 

23.2±3. (21-30)Mini-mental status examination 

6.3±5.1 (1-25) Disease duration (y)

 2.2±1.1 (1-5)Hoehn and Yahr stage (off)

758.8±286.8 (100-2400)Levodopa equivalent dose (mg/d)

70 (60.86)Faller 
History of falling in the 6 past months

45 (39.13)Non-faller 

Table 2. Inter-item correlation for FOGQ in people with idiopathic Parkinson disease (n=115)

Item of FOGQ
Inter-item Correlation

Item Total Correlation The Cronbach Alpha if 
Item Deleted

The Cronbach 
Alphwa1 2 3 4 5 6

O
FF drug phase

1 1 0.75 0.92

0.92

2 0.77 1 0.77 0.91

3 0.55 0.60 1 0.86 0.90

4 0.47 0.51 0.74 1 0.84 0.90

5 0.48 0.53 0.72 0.80 1 0.87 0.89

6 0.55 0.58 0.73 0.75 0.84 1 0.89 0.89

1. Walking during worst state;

2. Gait difficulties affecting daily living and independence; 

3. Feet getting glued to the floor; 

4. Duration of the longest freezing episode; 

5. Duration of typical start hesitation;

 6. Duration of typical turning hesitatio.
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ate to a high correlation between balance measures (BBS 
and FR) with a total score of FOGQ (|r= 0.53-0.64|). The 
total score of the FOGQ was positively associated with 
the mobility subscale and the total score of the PDQ-39 
and S-E (|r= 0.58-0.70|). 

 A significant difference was observed between the to-
tal score of FOGQ in the “on” and” off” states (7.4±5.9 
(Mean±SD) in “on” vs. 9.8±6.9 in “off” state; P <0.001).

The optimal cutoff point was 9/10 to distinguish PD 
patients with and without a history of falling in the past 
6 months. Sensitivity (95% confidence interval) and 
specificity (95% confidence interval) values were 88.90 
(75.90-96.30) and 92.86 (84.1-97.6), respectively. The 
AUC and Youden index were respectively 0.92 and 0.82, 
using a cutoff point estimated at 9/10.

4. Discussion

The results of our study demonstrated that the FOGQ 
completed in an “off” state has satisfactory validity, high 
reliability, and high discriminant ability to differentiate PD 
patients with a history of falling from those without falling.

The ceiling and floor effects, as well as the skewness of 
the total score of FOGQ, verify the acceptability of data, 
which is consistent with earlier studies during “on” state 
(Nilsson & Hagell, 2009; Nilsson et al., 2010; Tambasco 
et al., 2015).

FOGQ’s internal consistency, in our study during “off” 
state, was excellent, which is in line with all previous 
FOGQ studies in “on” state (Oliveira Baggio et al., 
2012; Giladi et al., 2000; Giladi et al., 2009; Nilsson & 
Hagell, 2009; Nilsson et al., 2010; Vogler et al., 2015). 
This indicates a good and coherent association between 
the 6 items of the FOGQ. Test-retest reliability analysis 
was used to assess the stability of the measure during 
different times, and it was noted that the total score of 
FOGQ in the “off” state remains steady over time. Such 
reliability values are consistent with former reports exe-

cuted only in the “on” state (Oliveira Baggio et al., 2012; 
Candan et al., 2019; Giladi et al., 2009; Nilsson et al., 
2010). The low SEM in our study, which is similar to the 
results in the “on” state (Nilsson et al., 2010), approves 
the correctness of our measurement in the “off” state.

Investigation of dimensionality is a necessary element 
of construct validity, which can be done by EFA (Slo-
cum-Gori & Zumbo, 2011). Results of the EFA demon-
strated that the FOGQ is a unidimensional assessment 
tool, indicating that various items of the FOGQ measure 
only one thing (i.e. FOG). 

Regarding convergent validity, the FOGQ showed a 
high correlation with the UPDRS (freezing item) since 
both measures assess the same construct. Similar corre-
lation coefficient values were found in previous studies 
in the “on” state (Oliveira Baggio et al., 2012; Giladi et 
al., 2000; Giladi et al., 2009; Nilsson & Hagell, 2009; 
Nilsson et al., 2010; Tambasco et al., 2015). A moderate 
association was found between the FOGQ and balance 
measures (BBS and FR). This result indicates that in pa-
tients with PD, one of the causes of balance difficulties 
can be FOG, which is related to findings in the Brazil-
ian and Turkish versions of the FOGQ in the “on” state 
(Oliveira Baggio et al., 2012; Candan et al., 2019). A 
high correlation was found between the FOGQ and two 
measures of activities of daily life, UPDRS-DL, and S-E 
ADL, which indicates the importance of freezing of gait 
in functional skills. Similar relationships have been pre-
viously reported in the “on” state (Oliveira Baggio et al., 
Giladi et al., 2000; Nilsson & Hagell, 2009; Tambasco et 
al., 2015; Vogler et al., 2015). A moderate-to-high cor-
relation was also found between the FOGQ and mobility 
subscale and the total score of the PDQ-39. This result 
confirms that the freezing of gait deteriorates the quality 
of life, and it was in accordance with the results from for-
mer studies in the “on” state (Delgado‐Alvarado et al., 
2020; Ellis et al., 2011; Giladi et al., 2000; Silva‐Batista 
et al., 2020; Vogler et al., 2015). Furthermore, we found 
a high correlation between FOGQ and FES-I, indicating 
the association between FOG and fear of falling in PD. 

Table 3. Correlation coefficients between total score of FOGQ with other scales in people with Idiopathic Parkinson disease (n=115)

FES-IS-E
PDQ-39UPDRS

 (Freezing Item)UPDRS-IIFRTBBSScales
TotalMobility

0.77-0.640.580.700.710.79-0.53-0.64FOGQ

BBS: Berg Balance Scale; FRT: Functional Reach Test; UPDRS-II: Unified Parkinson Disease Rating Scale-II; SE: Schwab and 
England; PDQ-39: Parkinson Disease Questionnaire-39; FES-I: Fall Efficacy Scale-International; All test<0.001.
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We also showed that the FOG questionnaire is a valid 
tool to discriminate “on” and “off” states, which would 
be valuable in clinical settings and research. 

The FOGQ score in the “off” state can identify PD 
patients with a history of falling (in the past 6 months). 
Most of the studies considering PD-associated-falling 
have concluded that FOG could be one of its main 
causes. The progression of the disease can be one of the 
causes of further FOG and falling in people with Par-
kinson disease, but some studies have shown that FOG 
can occur in earlier stages of the disease (Bohnen et al., 
2019; Giladi et al., 2001; Nonnekes et al., 2015). It can 
be helpful in future studies and therapeutic planning and 
also in the prediction of falling, markedly in an “off” 
state, during which the patient’s condition worsens.

We acknowledge our study limitations, including a 
non-randomized sampling method and exclusion of 
patients with major cognitive impairment (which are 
indeed more prone to FOG). These limitations might af-
fect the generalizability of our findings and need to be 
re-addressed in future studies. Yet, our study is one of 
the few to assess the clinimetric properties of the FOGQ 
during the “off” state. 

In conclusion, the Persian version of the FOGQ is 
found to have a high test-retest reliability and internal 
consistency, and acceptable validity and accuracy in as-
sessing freezing of gait during the “off” state and identi-
fying patients with a history of falling. 
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