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Background and Aim: Each year, millions of older people experience falling which can cause 
serious injuries such as broken bones, head injuries, or even death. Since Diabetes Mellitus 
can disrupt the balance system and increase falling, and given that fear of falling and balance 
confidence are critical fall-related psychological concerns that can be the risk factors of falls 
in the diabetic elderly, this study aimed to compare fear of falling and balance confidence of 
diabetic and non-diabetic older adults in Iran.

Methods: Participants were 63 diabetic older patients and 59 non-diabetic peers aged 60 years 
and over. Data were collected using the Persian versions of falling efficacy scale-international 
and activities-specific balance confidence-short form questionnaires. In addition, modified 
Romberg and timed up and go tests were performed to assess subjective balance performance.

Results: The scores of falling efficacy scale-international questionnaire and timed up and go 
test were significantly higher in diabetic group while the scores of activities-specific balance 
confidence-short form questionnaire were lower (p<0.001). No significant differences were 
observed in the modified Romberg test scores between two groups.

Conclusion: Fear of falling and low balance confidence are more common in diabetic older 
adults compared to non-diabetic peers. They have poor performance in timed up and go test 
and have more falls during the last 12 months.

Keywords: Type 2 diabetes mellitus; aging; fear of falling; balance confidence

A B S T R A C TArticle info: 
Received: 02 Feb 2022
Revised: 04 Mar 2022
Accepted:  16 Mar 2022

* Corresponding Author: 
Department of Audiology, School of 
Rehabilitation, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran.
zarrinkoob.h@sbmu.ac.ir

Citation: Aslibeigi F, Zarrinkoob H, Erfanifar A, Akbarzadeh Baghban A, Denak F. Fear of Falling and Balance Confidence in Older Adults with 
Type 2 Diabetes. Aud Vestib Res. 2022;31(4):319-26.

 :  https://doi.org/10.18502/avr.v31i4.10737

Use your device to scan 
and read the article online

Highlights

● High fear of falling and low balance confidence were reported in diabetic seniors

● Aging and diabetes’ complications may increase fall-related psychological concerns

● There is a correlation between falling and fall-related psychological concerns

https://avr.tums.ac.ir/index.php/avr
https://orcid.org/0000-0002-0151-130X
https://orcid.org/0000-0003-2922-6516
https://orcid.org/0000-0002-9530-0860
https://orcid.org/0000-0002-0961-1874
https://orcid.org/0000-0003-3224-2963
https://avr.tums.ac.ir/index.php/avr
https://doi.org/10.18502/avr.v31i4.10737
https://avr.tums.ac.ir/index.php/avr/article/view/1046


320

Introduction

illions of people, especially the el-
derly over 60-65 years of age, expe-
rience a fall each year [1]; 20% of 
these falls cause serious injuries such 
as head trauma, broken bones [2], and 

fall-related psychological concerns including fear of 
falling (FOF), fall-related efficacy, and balance confi-
dence [3]. The fall-related psychological concerns have 
been reported in both fallers and non-fallers and can 
cause more limitation than a fall itself [4]; The FOF 
and loss of balance confidence can lead to self-imposed 
postural instability, activity limitation, and consequent-
ly social isolation. The FOF is defined as reduced self-
efficacy at avoiding falls [5, 6], and balance confidence 
is defined as individuals’ belief in the ability to main-
tain balance while performing daily living activities [4, 
7], which is the best indicator for identifying individu-
als at risk of falling [4].

Diabetes mellitus (DM) is a chronic metabolic condi-
tion that has affected 415 million adults worldwide [8], 
and is highly prevalent in the elderly aged >65 years [9]. 
The experience of multiple falls and having hip fractures 
in the diabetic elderly is more than the non-diabetic el-
derly [10, 11]. Several risk factors of the FOF and low 
balance confidence overlap with the complications of 
DM [9, 12]. The cumulative effects of DM complica-
tions may cause higher FOF severity in the diabetic el-
derly [9]. On the other hand, increased FOF and impaired 
balance confidence may increase the falling prevalence 
in the diabetic elderly [13-15]. No study was found on 
comparing the association between poor balance confi-
dence and increased FOF in the diabetic and non-dia-
betic elderly. Therefore, this study aimed to assess the 
FOF and balance confidence in the diabetic elderly and 
then compare these fall-related psychological concerns 
between diabetic and non-diabetic groups.

Methods

In this cross-sectional study, participants were 63 older 
adults aged 60-81 years with DM and 59 healthy older 
adults aged 60-82 years old. Patients with diagnosed DM 
type 2 according to a physician or fasting plasma glucose 
≥126 mg/dL [16, 17] were included in this study. For dia-
betic samples, inclusion criteria were: not use of assistive 
devices, no diabetic foot ulcers, no orthopedic or surgi-
cal problems influencing gait, amputation in the lower 
limbs, any vestibular disease (e.g. Meniere’s disease, 
vestibular migraine) based on patients’ medical records, 
no diabetic peripheral neuropathy, no cognitive impair-

ment and depression, and having enough good vision for 
completing the questionnaires. Neuropathy was defined 
based on the clinical subscale score of the Michigan neu-
ropathy screening instrument [17, 18]. Those who were 
diagnosed with severe cognitive impairment, dementia, 
or Alzheimer’s disease according to a neurologist, a psy-
chiatrist, or based on the mini mental state examination 
score [19] were excluded. All participants were surveyed 
for age, gender, highest level of education, and history 
of cardiovascular disease. All subjects were also asked 
about their concerns about falling and the number of 
falls they had in the past 12 months, and were asked to 
rate their perceived health state on a Likert-type scale. 
In diabetic samples, disease duration, comorbidities, the 
type of treatment for DM (insulin therapy, oral medica-
tions, and lifestyle modification), and recent (≤3 months) 
fetal bovine serum and Hemoglobin A1C (HbA1c) lev-
els were recorded from the medical records.

The simplest question for evaluating the FOF is “are 
you afraid of falling?” [20], but this question does not 
show the FOF severity; therefore, we used the Persian 
version of falls efficacy scale-international (FES-I) to 
quantify the FOF [21]. Although activities-specific bal-
ance confidence (ABC-16) questionnaire is a valid and 
useful tool for evaluating balance confidence in the el-
derly, it has more items and is time consuming; hence, a 
shorter version of this questionnaire with 6 items (ABC-
6) was used [22, 23]. The assessment of the short ver-
sion showed that it is as reliable as the long version. The 
validity and reliability of the Persian version of ABC-6 
have been reported by Azizi and Zarrinkoob [24]. The 
ABC-6 questionnaire is more sensitive than the ABC-16 
questionnaire for detecting subtle differences in balance 
confidence [23, 25]. To assess the dynamic and static 
balances, the timed up and go (TUG) test and modified 
Romberg test were used. As the time for completing 
the TUG test increases, the ability to maintain balance 
decreases; hence, those with longer time in TUG test 
are more likely to fall than those with shorter time [12, 
26]. The modified Romberg test assesses the subjective 
standing balance; the normal balance is defined as the 
ability to maintain tandem stance for 30s [27].

All statistical analyses were carried out in SPSS v.17 
software. For examining the normal distribution assump-
tion for the quantitative data, Kolmogorov-Smirnov test 
was used, which showed the data were not normally dis-
tributed. Descriptive data were presented as mean± stan-
dard deviation (SD) or median (minimum-maximum). 
Chi-square test was used for comparing the socio-demo-
graphical characteristics; Mann-Whitney U test was for 
comparing the studied groups, and Spearman correlation 
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test was for assessing the correlation between the scores 
of FES-I and ABC-6. In addition, one-way analysis of 
variance (ANOVA) was used for assessing the effects of 
gender, presence of retinopathy, and history of falling, 
and multiple regression analysis was used for assessing 
the effects of age, disease duration, and number of fall-
ing in the past 12 months on the scores of FES-I and 
ABC-6 were in the diabetic group.

Results

A total of 63 diabetic patients (mean age=65.94±4.80 
years) matched for age and gender with 59 non-diabetic 
group (mean age=65.72±4.66 years) participated in the 
present study. No significant differences were found be-
tween them regarding the educational level, living state, 
smoking, and history of cardiovascular disease (p>0.05). 
Diabetic participants had more obesity and number of 
falls during the last 12 months; they were taking more 
antihypertensive medications, and reported lower self-
perceived health (Table 1).

According to the answers to the question “Are you 
afraid of falling?”. the FOF was significantly more com-
mon in the diabetic group; they also reported more de-
gree of FOF in response to the question “How much are 
you afraid of falling?”. The scores of TUG test and FES-
I were significantly higher in the diabetic group than in 
the non-diabetic group, while the scores of ABC-6 was 
lower in the diabetic group (p<0.001). Moreover, Spear-
man correlation test showed that the FES-I and ABC-6 
questionnaires’ scores had a strong significant negative 
correlation with each other in both study groups (Table 
2). The diabetic group had higher total score of FES-I 
than the non-diabetic group. Both study groups rated the 
highest scores for items 11, 7, and 14 in FES-I, indi-
cating that they reported the most FOF in walking on a 
slippery surface (e.g. wet or icy) (item 11), going up or 
down stairs (item 7), and walking on an uneven surface 
(e.g. rocky ground, poorly maintained pavement) (item 
14). In both groups, the highest score was related to the 
item 11 and the lowest score was related to the item 10 
(going to answer the telephone before it stops ringing) 
(Figure 1). The total score of ABC-P6 questionnaire in 
the diabetic group was lower than that of the non-diabet-
ic group. In both groups, the highest score was related to 
the item 4 (stepping on to or off an escalator while hold-
ing onto a railing), and the lowest score was related to 
the item 6 (walking outside on icy sidewalks) (Figure 2).

One-way ANOVA results showed the significant ef-
fects of being single (p=0.028), history of cardiovascu-
lar disease (p=0.001), poor self-perceived health state 

(p<0.001), using insulin therapy for DM (p=0.017), 
and the presence of retinopathy (p=0.010) on the FES-
I score. Moreover, the significant effects of poor self-
perceived health state (p=0.012), using insulin therapy 
for DM (p=0.016), hypertension (p=0.010), and history 
of falling during the last 12 months (p=0.018) on the 
ABC-6 score was found. The results of multiple regres-
sion analysis revealed that age (p=0.002), HbA1C level 
(p=0.003), duration of diabetes (p=0.010), and body 
mass index (p=0.032) were the predictors of the FES-I 
score, while age (p=0.003) and HbA1C level (p<0.001) 
were the predictors of ABC-6 score in the diabetic group.

Discussion

In this cross-sectional study, the FOF and low balance 
confidence in diabetic older adults were more common 
than the non-diabetic group. Diabetic older adults also 
had the poorest performance in the TUG test and report-
ed a greater number of falls during the last 12 months; 
therefore, it seems that fall-related psychological con-
cerns are related to the mobility limitations and experi-
encing more number of falls [4, 6]. It has been reported 
that higher FOF severity is probably associated with 
low balance [12, 28, 29], and balance confidence medi-
ates the relationship between FOF, poor balance perfor-
mance, and physical function [20, 29]. In this study, the 
scores of the FES-I and ABC-6 questionnaires in two 
study groups had a high negative correlation with other. 
In other words, older people who were less confident in 
their ability to maintain balance while performing their 
daily living activities also had more FOF. Morrison et al. 
suggested that poor balance performance and increased 
FOF can be the warning signs of falls in the diabetic 
elderly [13]. On the other hand, falling in the elderly im-
pose a significant financial burden on them due to the 
high costs of treatment, nursing, and long-term care [4, 
30]. In addition, fall-related psychological concerns in-
cluding FOF and low balance confidence negatively af-
fect the quality of life [30, 31]. Thus, prevention of falls 
and especially the identification of the elderly who are at 
risk of falling can be one of the important goals of health 
systems [30]. The score of the ABC-P6 questionnaire is 
considered as a criterion for predicting the risk of falling 
in the next 6 months; if its score be low, it indicates that 
the balance confidence is low which increases the risk 
of falling in next 6 months [2]. The ABC-P6 question-
naire can be used to predict and continue planning to re-
duce the risk of falling and finally help reduce the FOF; 
according to previous studies, people with a history of 
previous falls report more FOF. Therefore, by reducing 
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the risk of falling and the number of falls, the FOF in the 
elderly at risk of falling can be reduced [6, 32].

The diabetic elderly in our study had higher scores of 
FES-I and lower scores of ABC-6 compared to the non-
diabetic elderly, indicating their more FOF and lower 
balance confidence. Consistent with previous studies 
[12, 14, 33], the severity of FOF in the diabetic group 
was higher than in the non-diabetic group. The higher 
severity of FOF can lead to activity restriction, postural 
instability, social isolation, and ultimately increased risk 
of falling [14]. Like Lajoie and Gallagher’s study who 
suggested that lower scores in ABC questionnaire can 
predict higher risk of falling [34], the DM group in the 
present study reported lower scores of ABC-6, indicat-
ing lower balance confidence and higher risk of fall-
ing in this group. Therefore, both FOF and low balance 
confidence can cause falling and activity restriction, and 

increased number of falls which creates a loop, because 
falling itself would increase fall-related psychologi-
cal concerns [35, 36]. In some studies, the relationship 
between FOF and the inability to maintain balance and 
slow walking has been reported in the diabetic elderly 
[37-39].

For evaluating the older adults’ balance, modified Rom-
berg and TUG tests were used in this study. Although 
Agrawal et al. reported that the diabetic group performed 
worse in the modified Romberg test than non-diabetic 
group [40], all participants in our study were able to 
maintain balance in this test, and there was no differ-
ence between the two groups in the modified Romberg 
test score, which may be due to differences in the inclu-
sion criteria between the two studies. Diabetic group in 
Agrawal et al.’s study had many diabetes-related compli-
cations such as peripheral neuropathy, acute retinopathy, 

Figure 1. Mean scores of fear of falling in 16 items of the Persian version of falling efficacy scale-international questionnaire in 
diabetic and non-diabetic groups
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and foot ulcers [40]. These complications can reduce the 
ability to walk and maintain balance, and may lead to 
poorer performance in both static and dynamic balance 
tests [41, 42]. In the present study, diabetic patients with 
peripheral neuropathy and foot ulcers were not included 
in the study and those with retinopathy had enough good 
vision for completing the questionnaires and does not 
seem to have considerable effect on the patients’ balance 
abilities.

In our study, the duration of TUG test in diabetic older 
adults was longer than in non-diabetic peers. Participants 
with higher scores of FES-I had a slower walking pace 
under the TUG test and decreased balance confidence. It 
seems that, in our study, only the dynamic balance in the 
diabetic patients was affected; their static balance under 
the modified Romberg test was not affected. Although 
the increased prevalence of fall-related psychological 
concerns in the diabetic group is probably explained 

Table 1. Demographic, clinical, and fear of falling variables in diabetic and non-diabetic groups

Variables Diabetic group (n=63) Non-diabetic group(n=59) p

Age (years) 65.94±4.80 (60-81) 65.72±4.66 (60.00-82.00) 0.776

FBS (mg/dL) 190.61±45.55 (127-350) 92.20±29.40 (83.00-99.00) <0.001

HbA1c (%) 8.92±1.99 (6.50-13.50) 5.60 (5.40-5.80) <0.001

Sex (% female/male) 51.92/48.07 44.06/55.93 0.410

Educational level (% primary school/secondary school/college or 
university) 63.46/26.92/9.61 72.27/22.03/5.69 0.099

Smoking status (% never/ex/current) 30.80/15.40/53.80 30.50/10.20/59.30 0.689

BMI (kg/m2) 30.16±5.10 (21.22-43.90) 28.28±7.80 (20.78-38.61) 0.005

Living state (% alone/with family/in child’s house) 11.53/86.53/1.78 3.38/93.22/3.38 0.104

Antihypertensive medications (%) 65.38 37.28 0.002

Retinopathy (%) 11.53 0.00 <0.001

Cardiovascular disease (%) 19.23 13.55 0.052

History of fall during last 12 months (%) 30.76 13.55 0.029

Self-perceived health state (% poor/good/very good/excellent) 21.20/44.20/34.60/0.00 1.70/33.90/54.20/10.20 <0.001

Fear of falling (%) 36.27 18.68 0.017

Degree of fear of falling (% none/slightly/approximately/a lot) 63.84/15.20/9.61/11.33 78.57/14.94/3.08/3.38 <0.001

Performing Romberg test (%) 100.00 100.00 NA

Timed up and go (s) 11.51±1.02 10.51±1.37 <0.001

FBS; fast blood sugar, HbA1C; hemoglobin A1C, BMI; body mass index, NA; not applicable

Table 2. Spearman correlation coefficient values for scores of the Persian versions of falling efficacy scale-international and 
short version of activities-specific balance confidence in diabetic and non-diabetic groups

Persian version of FES-I

pr

<0.001–0.842Diabetic group
ABC-P6

<0.001–0.764Non-diabetic group

FES-I; falling efficacy scale-international, ABC-P6; Persian version of activities-specific balance confidence-short form including 
6 items

Fear of Falling and Balance Confidence in …

Aud Vestib Res. Autumn 2022;31(4):319-326

https://avr.tums.ac.ir/index.php/avr


324

by the excess balance and mobility impairments, other 
relevant variables including obesity and diabetes-related 
complications may have had a role. The participants 
who expressed FOF in response to the question “Are 
you afraid of falling?” had higher scores in the FES-I 
but it was not statistically significant, while participants 
expressed moderate and high FOF in response to the 
question “How much are you afraid of falling?” had sig-
nificantly higher scores compared to those who reported 
less than moderate FOF for this question, indicating that 
the simple question “Are you afraid of falling?” cannot 
detect the FOF. The question “How much are you afraid 
of falling?” seems to be more appropriate than the ques-
tion “Are you afraid of falling?”

In patients with DM, we found that being single, histo-
ry of cardiovascular disease, poor self-perceived health 
state, using insulin, and the presence of retinopathy af-
fected significantly on the Persian version of FES-I. 
Poor self-perceived health state, using insulin therapy 
for DM, the presence of hypertension, and number of 
falling during the last 12 months had significant effects 
on the ABC-6 score. Although it has been reported that 
being female is highly associated with the FOF [9, 10], 
we could not find any significant differences in the FOF 
and balance confidence between men and women. The 
Age, HbA1C level, duration of diabetes, and body mass 
index were the predictors of with the FES-I score, while 
age and HbA1C level were the predictors of the ABC-6 
score. These findings indicate that the uncontrolled DM 
is one of the most important factors in the development 
of both FOF and poor balance confidence.

The strengths of this study included the detailed assess-
ments and strict inclusion criteria, such that those with 
serious complications such as peripheral neuropathy and 
foot ulcer were not included because such complications 
affect walking and cause activity restrictions. The limita-
tions of this study included the cross-sectional design, 
small sample size, participants’ problems in remember-
ing the number of falls in the last 12 months, and not 
evaluation of the participants’ depressive symptoms.

Conclusion

Increasing age, duration of disease, and diabetic co-
morbidities (cardiovascular disease, hypertension, and 
retinopathy) are significantly associated with fear of fall-
ing (FOF) and low balance confidence in diabetic older 
adults. As FOF is strongly associated with low balance 
confidence and it seems that the balance confidence me-
diates the relationship between FOF and balance and 
physical function, and also as diabetic older adults re-

ported higher FOF and poorer balance confidence com-
pared to non-diabetic peers, strategies for preventing 
falls, maintaining balance, and reducing FOF in diabetic 
older adults are recommended.
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