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Abstract

Background: Fall is a worldwide health problem among elderly people and a known leading cause of disabilities. Fall prevention
programs have been implemented in various forms. The Otago exercise program (OEP) is one of the most recent home-base exercise
training program.

Objectives: This study was conducted to examine the effectiveness of OEP to reduce falls among elderly people in Shahroud, IR Iran.
Materials and Methods: This randomised control trial was conducted among the elderly community dwellers in Shahroud city of the
Semnan province, IR Iran, with experience of falls in the last 12 months. Subjects of the study (n = 317) were recruited from elderly senior
citizens at public health centers. Block systematic random sampling was applied to categorize the subjects in experimental and control
groups. The experimental group (n =160) received OEP for six months and was compared with the control group (n =157) who received
general health training. This study was registered with the following ID, IRCT2014012016285N1.

Results: The findings of the study showed that OEP improved physical performance (Berg-Balance-Score with P> 0.025, and Timed-Up-Go-
Test with P> 0.017) and functional capacity (Arm-Curl-Test with P> 0.00 and Chair-Stand-Test with P> 0.01). In addition, OEP significantly
reduced the incidence of falls (P < 0.00) among senior citizens in the experimental group.

Discussion: The OEP as a home-based exercise is effective for the reduction of the incidence of falls among senior citizens with a history of
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falls. The OEP can be recommended for elderly homebound people who do not have access to facilities.

1. Background

Fall is a worldwide health problem among elderly peo-
ple (1,2). Approximately 30% of community dwellers aged
65 and older fall annually (3). Falls are not only associated
with morbidity and mortality in the older population (3,
4), but are also linked to poorer overall functioning, low
quality of life and early admission to hospitals and long
term care facilities (5).

Fall prevention programs have been implemented in
various forms (2, 6, 7). However, most of the previous
fall prevention programs are costly and require a lot of
time and effort (8). Moreover, they are implemented by
trained personnel at luxurious settings. This means that
public availability of most programs is not possible (8-11).
Researchers have applied different approaches and strat-
egies to prevent falls among vulnerable elderly people
in the community (12, 13). To meet this public need, the
necessity for a home-base exercise program has been pro-

posed by some researchers (14-16). For those homebound
elderly, application of a home-based exercise training can
be an alternative option to prevent falls (14,17). Therefore,
there is growing attention towards the application of
home-based exercise programs for the elderly (14, 18-20).
Despite obvious advantages of home-base exercise pro-
grams, surprisingly, only a few randomized controlled
intervention studies on falls have investigated the ef-
fects of home-base training intervention for communi-
ty-dwelling elderly (20-22). In addition, there have been
some drawbacks in previous home-base programs. Most
previous home-base interventions still rely on expert
personnel who closely supervise their clients (23) and
provide them with high standard care at their homes
(21, 22). The Otago Exercise Program (OEP) is one of the
most recent home-based exercise training programs.
The OEP was first introduced in New Zealand (21, 22, 24).
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The program is a strength and balance retraining pro-
gram, combined with walking, known as the OEP (14, 21).
The program was designed for three times a week and
progressed over time. Four randomized controlled tri-
als, with different settings and timings, disclosed the ef-
fects of the program on the elderly.

The first Otago trial addressed female elderly commu-
nity dwellers, over the age of 80, who were grouped in
exercise and control groups. Physiotherapists who were
responsible to attend four home visits over the first two
months conducted this OEP. They scheduled the program
for 30-minute sessions to be conducted three times a
week, plus walking outside the home three times a week.
For monitoring purposes, regular telephone contacts
were done. In the control group, usual home visits were
done and usual home visit care was provided for the cli-
ents. The results showed that there was no significant dif-
ference between the control and experimental groups in
Instrumental Activity of Daily Life (IADL) or the physical
self-maintenance scale (25).

In the second trial of the OEP, researchers continued
telephone contacts to motivate the subjects in the ex-
perimental group to keep up the program (25). At this
time, the researcher merely measured incidence of falls,
falls-induced injuries and subjects’ compliance to the
exercise program (14, 22). According to the results of
this study, 44% of the subjects continued the program
for two-years (26). They reported significant reduction
in the incidence of falls, although the rate of falls.in the
first and second year in experimental group was un-
changed (25). One of recommendations of this trial was
a booster home visit at the end of the sixth. month (26).
In the third and fourth trials, the OEP was altered to a
different model and researchers tried to look at the cost-
effectiveness of the program. At this stage the program
was delivered by trained district nurses (25, 26),and also
included male senior citizens. Moreover, they included
subjects of 75 years old and over (25). The content of
the exercise program was intact, yet they increased the
home visits frequency to weeks one, two, four and eight.
Moreover, they planned a booster visit at the end of the
sixth month (27). The results of the study revealed that
the OEP is beneficial for elderly people. The program
failed to decrease the rate of falls in elderly people un-
der 80; however, it successfully reduced the rate of falls
among the elderly community dwellers 80 years old
and above (22, 25). Moreover, the researchers concluded
that the OEP can be cost-effective, especially if trained
practice nurses conduct the program (22, 25).

2. Objectives

Despite growing application of OEP, it has not been ap-
plied and tested in Middle East countries. The purpose
of this study was to examine the effectiveness of OEP to
reduce falls among community elderly dwellers in Shah-
roud city of the Semnan province, IR Iran.

3. Materials and Methods

This study was a randomised clinical trial conducted on
senior citizens living in Shahroud, IR Iran. Figure 1 shows
the flow chart of the study.

3.1. Sampling

Block random sampling was applied to assign partici-
pants into experimental and control groups. In this mul-
ticenter study, each public health center was randomly
assigned as control or experimental blocks. All subjects
at each health center were allocated to control or experi-
mental groups based on their allocated health centers.
This prevented data contamination between subjects in
the control and experimental groups.

The researchers planned to have at least 150 subjects in
each of the control and experimental groups based on
the sample size calculation formula. To estimate a sample
size for a proportion in a study, three numbers are need-
ed; estimate of the expected proportion (p), desired level
of absolute precision (d), and confidence level (e.g. 1.96
for 95% confidence level) (Z).

The sample size formula is presented below:

(1) = sz;;(zl—p) — 1.962><%..2085(21—O.28) —310

The inclusion criteria were as follow. All subjects were 60
years old and above, able to walk at least 10 meters long,
had permanent residency in an urban area in the last 12
months and had previous experience of falls. Moreover,
they had a female family member (to maintain homoge-
neity) as a caregiver (aged 18 - 50) who had health literacy.
Health literacy was tested by reading an instructional
booklet and explaining the content to the researchers.

Exclusion criteria were acute or chronic disease, which
may restrict exercise for subjects. A physician’s approval let-
ter was filled by GPs working at the district health centers.
Other reasons for exclusion from the study were being un-
able to walk independently for 10 m, having previous hip re-
placement surgery or previous history of lower extremities
fracture in the last 12 months, severe articular involvement
limiting physical activity and recommendations discourag-
ing participation for any reason by an orthopedic surgeon.
In addition, elderly people with high vigorous level of activ-
ity in the last 12 months were excluded from the study.

In this study, 12,315 elderly individuals were registered at
district health centers, under the health services of Shah-
roud Medical University (SHMU), IR Iran, from January
2012 to January 2013. Of all registered elderly people, 2,223
subjects attended the district health centers and were in-
terviewed and examined by GPs. However, 1,772 subjects
were excluded for different reasons, such as being unwill-
ing to participate in the project, which was either the de-
cision of the client (n = 461) or their caregivers (n = 284),
having experience of vigorous activity during the last 12
months (n=13), not having an eligible caregiver (n =573),
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suffering from an acute disease or not approved to par-
ticipate in the exercise training by the panel doctor (n =
441). The final number of subjects who were selected to
participate in the program was 451.

The number of subjects in both groups who rejected to
complete the program at any stage of the program was 144
individuals, of whom 115 were from the experimental group
and 119 were from the control group. The total number of
subjects who participated in the study for six months was
157 individuals in the control group and 160 in the experi-
mental group, giving a total number of 317 elderly people.

To recruit and train the executive team, public health
Deputy of Dean at SHMU, mobilized general practitioners,
nurses and chief health officers in all district health centers
participated in a workshop on “Fall in Elderly”. The work-
shop was run by the same instructor and a package of in-
structions was provided for the participants. The package
included a CD with video clips to instruct on how to do all
the clinical exams and interview with the clients and how
to fill up the forms and questionnaires. All medical tests
were performed by a GP, blinded about the program and
subjects in both groups. The inter-rater reliability between
the two examiners with the same knowledge and skills was
conducted and revealed strong reliability (r = 0.94).

Subjects in the experimental group received the OEP for
six months in the presence of their family caregivers. All
training sessions were held at the client’s home. In addi-
tion to face-to-face education, participants were given a
pictorial booklet of all training exercises. They were in-
structed on how to use the training booklet. A flexible
timetable (based on participants’ preference) in a log-
book was arranged for the subjects to allocate 45 to 60
minutes for exercise three times a week. Each OEP session
consisted of a five- to ten-minute warm-up, 30- to 40-min-
ute strength training, and five- to ten-minute cool-down
training. They were instructed to strictly follow sequenc-
es of the training as warm up, exercise and cool down. In
order to confirm accuracy of the participants and caregiv-
ers performance (monitoring and recording), an orienta-
tion session and regular home visits (once a month) were
planned. The control group received a booklet on general
health for elderly people published by the “Iranian Min-
istry of Health, Treatment and Medical Education”. All
participants’ family members were allowed to call the re-
searcher during the programme to ask their questions. In
addition, the researcher called them frequently to assure
if they are using their booklet properly.

3.2. Ethics

The proposal of this study was approved and supervised
by the research committee and medical ethic committee
of Shahroud University of Medical Sciences. In addition,
this randomized control trial was registered with the fol-
lowing ID, IRCT2014012016285N1. All participants, elderly
people and their family caregivers, filled the informed
consent. They were visited by a panel of doctors to approve
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safety of training for their clients. Participants were en-
couraged to call their doctors or researcher in case of any
query. Moreover, they were assured that any injury during
pre and post-tests at the rehabilitation center would be
supported by the university hospital. Moreover, they were
assured that all the information would be kept confiden-
tial and would not be revealed unless for research purpos-
es and in an anonymous form. Participants were allowed
to decline participation at any stage of research, yet they
were not allowed to switch from either group to another.

3.3. Study Intervention

This study followed the standard OEP to prevent falls.
The Otago university formally validated and approved
the study to be conducted in Iran via email. The proce-
dure started with five-minute gentle warm up, continued
by 30- to 45-minute exercise activity and finished with a
5-10 minute cool down exercise. The exercise protocol in-
cluded strengthening and balance exercises.

3.4. Measurement Outcomes

Demographic characteristics’ of the subjects were col-
lected from their health records at the health centers. The
outcome measures included “functional capacity”, “phys-
ical performance” and “incidence of falls”. All these out-
come variables were examined before and after the exer-
cise training program. The functional capacity included,
the Berg balance scale (BBS) and the timed up and go test
(TUGT). Chair stand test (CST) and arm curl test (ACT) as-

sessed physical performance for each subject.

3.5. Berg Balance Scale

The BBS contains 14 static and dynamic activities (e.g.
transfers, standing unsupported and sit-to-stand) and
more difficult tasks (e.g. tandem standing, turning 360°
and single-leg stance). For scoring, a five-point scale, rang-
ing from 0 - 4 was used. Zero indicated the lowest level of
function and four indicated the highest level of function.
The total score varied between 0 and 56. In interpretation
of BBS, three levels of low, medium and high risk of falls
were categorized. Low risk of falls corresponded to scores
41 to 56; medium risk of falls corresponded to scores 21 to
40 and high risk of falls corresponded to scores 0 to 20 (28).

3.6. Timed Up and Go Test

The TUGT measures the individual’s ability to stand up
from a standard arm chair, walk a three-meter distance in a
flat direction, then turn back and walk to the chair, and sit
down in seconds (29, 30). A client with normal ability is ex-
pected to accomplish the taskin less than 12 seconds. A lon-
ger time needed to finish the test is considered as impaired
TUGT results (31). The client is instructed to start with the
following sentence; “When I say ‘go’ [ want you to stand up
and walk to the line, turn and then walk back to the chair
and sit down again. Walk at your normal pace” (31, 32).
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3.7. Chair Stand Test

The Chair Stand Test, or 30 seconds Chair Stand Test, is a
physical performance test used to assess the clients’ low-
er-extremity function, which has been shown to predict
subsequent development of disability, because it reflects
the effects of chronic disease, coexisting conditions and
overall physiologic decline. A five-repetition test is a mea-
sure of strength while a ten-repetition test is a measure of
strength and endurance (33).

3.8. Arm Curl Test

The ACT is used to measure upper extremity strength,
which is assessed by the number of times a weight (0.5 Kg
for females and 1 Kg for males) can be lifted (on their domi-
nant hand)in a 30-second time period. The goal of this test is
to have the client to perform as many biceps muscle curls as
possible in 30 seconds (34). This test should be performed on
the dominant arm side (or stronger side). The subject sits on
the chair, holding the weight in their hand using a suitcase
grip (palm facing towards the body) with theirarmin a verti-
cally down position beside the chair. The upper arm against
the body should be immobilized, so that only the lower arm
is moving (35). Interpretation of the test differs based on sex
and age category of the subjects. The results are reported as
below average, average and above average (34).

3.9. Statistical Analysis

To analyze the data, the SPSS version 21 was applied. De-
scriptive and inferential statistics were performed by the
SPSS software, and the mean, standard deviation;and fre-
quency of variables were obtained. Moreover, t-Test and
x? were applied in inferential statistical methods. Statisti-
cal significance was determined at < 0.05. Normality of
the results was tested by skewness of +1, indicating that
all results were normally distributed.

4.Results

The baseline characteristics of the subjects of the study
are summarized in Table 1. It presents the mean (M) and
standard deviation (SD) baseline assessment of the 317
subjects in both control (n =157) and experimental (n =
160) groups. Moreover, the t value, degree of freedom (df)
and significance level for comparison of values of control
and experimental groups are shown in Table 1.

As presented in Table 1, all variables had significance val-
ues more than 0.05, indicating that there was no differ-
ence between subjects in the control and experimental
groups and they were well matched.

In order to compare homogeneity of groups, the chi-
square test for differences between groups regarding de-
mographic parameters including age, sex, activity of daily
living (ADL), gender, balance, marital status, cognitive sta-
tus, living area and living arrangement was conducted. In
addition, in this study, cognitive status was measured by
the Abbreviated Mental Test Score (AMTS). This test is rou-

tinely applied for elderly people (36). In this study neither
of the subjects had severe cognitive impairment. This is
because of the exclusion criteria, which excluded subjects
with severe dementia and very low cognitive status. The P
values of characteristics among subjects of this study were
all greater than 0.05, indicating that subjects in the con-
trol and experimental groups were well matched.

The TUGT and BBS are two tests, which show subjects’
functional capacity. The findings of this study regarding
TUGT indicated that more than 85% of the subjects in both
groups were suffering from moderate to severe gate distur-
bances. In addition, the P value for TUGT was 0.39, which
rejects differences between baseline results of TUGT in
control and experimental groups. In addition, the results
of the study regarding BBS indicated that 70 to 75 percent
of the subjects were atintermediate to high risk of falls
due to balance impairment. The P value result for BBS was
0.16, which rejects there being differences between pre-in-
tervention results of BBS in the control and experimental
groups. All outcome variables were not significantly dif-
ferent between subjects in the control and experimental
group, indicating that these groups were well matched.

To ensure fulfilment of the research objectives regarding
the effects of exercise training on physical performance,
the chi-square test was applied. Physical performance is
evaluated by measurement of ACT and CST. The results of
ACT are shown in Table 2. The comparison of post-interven-
tion results of ACT, using the chi-square test, showed that
there is a significant difference between post intervention
results in the control and experimental groups (P < 0.00).
In addition, the results of CST are shown in Table 2. The re-
sults, using the chi-square test showed that there was a
significant different between control and experimental
groups when comparing the post-intervention results of
ACT (P<0.00)and CST(P <0.001).

To assess improvement of functional capacity, the results
of TUGT and BBS were compared for subjects’ post interven-
tion results in the control and experimental groups. The
TUGT results, as shown in Table 2, present significant dif-
ferences between control and experimental groups when
comparing the post-intervention results of TUGT (x? =
36.99, df =2, P-value = 0.017). In addition, BBS results, as are
shown in Table 2, present significant differences between
control and experimental groups when comparing the
post-intervention results (x? = 21.31, df =2, P-value = 0.025).

Figure 2 shows the change in means of measures for in-
cidence of fall before and after intervention in both con-
trol and experimental groups.

According to the results for comparing the mean in the
control group the mean of fall incidence raised from 1.58
to 1.64 from pre to post intervention assessment. On the
other hand, in the experimental group the means of fall
incidence declined from 1.58 to 1.26 from pre to post in-
tervention assessment. As it is indicated from the above-
mentioned results, OEP can improve outcome variables
such as TUGT, FES, BBS and ABCS. In addition, the OEP re-
duced the frequency of falls among subjects of the study.
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Figure 1. Flow Chart of the Study
Table 1. Comparative Characteristics of Subjects in the Control and Experimental Groups
Variables Control (n=157) Experimental (n=160) t df P Value
Age 70.06 £5.20 70.60 £5.80 -0.88 315 382
BMI 27.40 £2.97 27.03%3.05 112 315 263
Medication Number 5.33 1147 535+1.49 -0.11 315 .910
Special Medication 129£0.10 127+£0.87 0.12 315 .905
TUGT 25.78 £5.34 25.40 £5.71 0.68 315 495
BBS 30.97+8.12 30.54+7.22 0.48 315 .629
FES 53.13+15.45 52.91+16.45 0.22 315 .823
ABCS 76.12£22.20 77.28 £21.03 0.07 315 .946
Falls Frequency 1.56 £0.66 1.58+0.63 -0.29 315 775

Abbreviations: ABCS, Activity-specific Balance Confidence Scale; BMI, Body Mass Index; FES, Falls Efficacy Scale; TUGT, Timed Up and Go Test.
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Table 2. Comparison of Outcome Variables Between Post-intervention Results in the Control and Experimental Groups?®

Outcome Variables Groups X2 df P Value
Control Experimental

ACT 22.32 1 .00
Below 79 (49.68) 41(25.6)
Average 77(49.05) 109 (68.1)
Above 1(00.27) 10 (06.3)

CST 55.65 2 .001
Weak 57(31.90) 23 (14.4)
Strong 78 (68.10) 81(50.6)
Strong and Endurance 22(14) 56(35)

TUGT 36.99 2 .017
Mild Impairment 21(13.38) 71(44.38)
Moderate 98 (62.42) 65 (40.62)
Severe 38(24.20) 24 (15)

BBS 21.31 2 .025
Low risk 33(16.60) 45(28.1)
Medium Risk 88(68.80) 107 (66.9)
High Risk 36 (14.60) 8(5)

Frequency of Falls 21.19 3 .00
None 3(1.90) 22 (11.87)
One 56 (35.70) 76.(44.37)
Two 92(58.60) 60 (42.50)
Three 6(3.80) 2(1.25)

Abbreviations: ACT, Arm Curl Test; CST, Chair Stand Test; TUGT, Timed Up and Go Test; BBS, Berg Balance Scale.

dDpata are presented as No. (%).
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Figure 2. Trend of Falls Incidence Before and After Intervention in Control
and Experimental Groups

5. Discussion

The purpose of this study was to examine the effects of
OEP to decline the incidence of falls among elderly com-
munity dwellers. The main advantage of this study was
that the investigation was conducted on a normal com-
munity population covering all elderly people from both
sexes and both rural and urban communities. The study
followed standardized procedures for recruitment of
participants, sampling, data collection and baseline as-

sessment for clinical tests and follow-up of the outcomes,
using trained research staff. The other advantage of this
study was that the study was conducted in a developing
country. There are scarce data regarding elderly people in
developing countries. Moreover, the key subject of this
study was falls. Based on the current knowledge, this is
the first RCT on falls prevention in Iran.

Subjects of the study were recruited from a population
of elderly people with experience of at least one episode
of fall. Previous falls is a risk factor and predisposing vari-
able for falls among elderly community dwellers (37). The
OEP as a home-based exercise designed to be applied for el-
derly people (38), can be used for those senior citizens who
cannot benefit from luxurious institutional rehabilita-
tion instruments (39). The OEP is a combination of muscle
strengthening, balance training, and walking programs
for the reduction of falls among senior citizens (40).

The results of this study add to the evidence on the ef-
fectiveness of the OEP for senior citizens in Iran. In other
words, the results of this study support the hypothesis
that a six-month home-based exercise training program,
with supervision of a trained family member as a care-
giver, can improve physical functioning and functional
balance among elderly community-dwellers with a pre-
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vious history of falls. The findings of this study are in
accordance with the results of the systemic review and
meta-analysis of Thomas et al. This study was six months
in duration; however, the results are consistent with the
study of Campbell et al. (14), which showed that the ben-
efits of OEP can last at least for two years.

In this study, the OEP was conducted by trained nurses
and health officers. Robertson et al. (2001) recommended
that OEP should be delivered by nurses (22). It can be as ef-
fective as when conducted by physiotherapists yet more
cost-effective when nurses deliver the program to the
community (22, 27). Moreover, this study did not report
any major and/or sever complaint due to exercise. The
findings of this study were similar to a research conduct-
ed by Matsuda et al. (41) which showed that home-based
exercise training was completely safe.

Balance as an important outcome of the study im-
proved in subjects of the experimental group (38). It is
likely that impaired balance is a stronger risk factor for
falls (Sherrington et al. 2011) (23). This was confirmed by
Steadman et al. (2003) (42), indicating that exercise im-
proves balance and mobility and prevents falls among
senior citizens. This study showed that OEP as a home-
based exercise can improve functional capacity (BBS and
TUGT), as a good predictor for balance. In addition, this
study confirmed that OEP can increase subjects’ physical
performance, which is measured by ACT and CST. Rikli
and Jones (1999) (33) stated that CST is a valid instrument
for predicting falls among elderly community dwellers,
and concluded that strength in lower extremities (mea-
sured by CST) is more important than upper extremities
in prevention of falls in elderly people. This study mea-
sured both upper and lower extremities before and af-
ter OEP and the results suggested that OEP can improve
physical performance in elderly people:

There were some limitations that may affect the out-
come of this study. The primary limitation of the study
was the application of falls self-report profiles. In the
data collection, self-reported data are condemned to be
reluctant regarding their validity. In some cases, in order
to validate falls, the researcher asked the clients’ caregiv-
ers to approve occurrence of falls. In addition, the health
condition of the majority of the subjects played a deter-
rent role for participation in the program.

This study supports the effectiveness of OEP to improve
balance and prevent falls among elderly people. The find-
ings of this study can be more applicable for homebound
senior citizens and especially feasible as an alternative
for costly high-tech exercises.

Acknowledgments

We hereby acknowledge the sincere contribution of the
deputy for research of Shahroud University of Medical Sci-
ences for financial support of this work and all colleagues,
without the participation of whom this study would not have
been conducted. Moreover, the authors acknowledge full co-

Iran Red Crescent Med J. 2016;18(5):26340

operation of all health officers at the health centers. Our spe-
cial thanks goes to Dr. Mohammad Mohammadi (MD) and
Dr. Nahid Amerian (MD) for their sincere cooperation.

Footnotes

Authors Contribution:Ali Dadgari and Tengku Ai-
zan Hamid were responsible for all related activities of
the study, writing of the manuscript and supervision.
Reza Chaman, Mohammad Nazrul Hakim, Seyed Abbass
Mousavi, Lim Poh Hin. Leila Dadvar contributed to the
writing of the proposal and data analysis.

Funding/Support:This study was conducted with the
approval and financial support of the Shahroud Univer-
sity of Medical Sciences. This RCT was registered with the
following ID code IRCT2014012016285N1.

References

1. Li W, Kang HJ, Procter-Gray E, Hannan MT, Lipsitz LA. Risk of Re-
current Falls after Indoor and Outdoor Falls in the Elderly. University
of Massachusetts Medical School; 2014. Available from: http://es-
cholarship.umassmed.edu/cts_retreat/2014/posters|79/.

2. Day L, Finch CF, Hill KD, Haines TP, Clemson L, Thomas M, et al.
A protocol for evidence-based targeting and evaluation of state-
wide strategies for preventing fallsamong community-dwelling
older people in Victoria, Australia. Inj Prev. 2011;17(2):e3. doi:
10.1136/ip.2010.030775. [PubMed: 21186224]

3. Ambrose AF, Paul G, Hausdorff JM. Risk factors for falls among
older adults: a review of the literature. Maturitas. 2013;75(1):51-61.
doi:10.1016/j.maturitas.2013.02.009. [PubMed: 23523272

4. Hartholt KA, van Beeck EF, Polinder S, van der Velde N, van
Lieshout EM, Panneman M]J, et al. Societal consequences of falls
in the older population: injuries, healthcare costs, and long-
term reduced quality of life. J Trauma. 2011;71(3):748-53. doi:
10.1097/TA.0b013e3181f6f5e5. [PubMed: 21045738]

5. Chou CH, Hwang CL, Wu YT. Effect of exercise on physical func-
tion, daily living activities, and quality of life in the frail older
adults: a meta-analysis. Arch Phys Med Rehabil. 2012;93(2):237-44.
doi:10.1016/j.apmr.2011.08.042. [PubMed: 22289232

6. Gillespie LD, Robertson MC, Gillespie W], Lamb SE, Gates S,
Cumming RG, et al. Interventions for preventing falls in older
people living in the community. Cochrane Database Syst Rev.
20009;(2):CD007146. doi: 10.1002/14651858.CD007146.pub2.
[PubMed: 19370674]

7. Gillespie LD, Robertson MC, Gillespie W], Sherrington C, Gates S, Clem-
son LM, et al. Interventions for preventing falls in older people living
in the community. Cochrane Database Syst Rev. 2012;9:CD007146. doi:
10.1002/14651858.CD007146.pub3. [PubMed: 22972103]

8. BateniH.Changesinbalancein olderadults based on use of phys-
ical therapy vs the Wii Fit gaming system: a preliminary study.
Physiotherapy. 2012;98(3):211-6. doi: 10.1016/j.physi0.2011.02.004.
[PubMed: 22898577]

9.  Frick KD, Kung JY, Parrish JM, Narrett M]. Evaluating the cost-
effectiveness of fall prevention programs that reduce fall-related
hip fractures in older adults. ] Am Geriatr Soc. 2010;58(1):136-41.
doi: 10.1111/j.1532-5415.2009.02575.x. [PubMed: 20122044]

10.  Heinrich S, Rapp K, Rissmann U, Becker C, Konig HH. Cost of falls
in old age: a systematic review. Osteoporos Int.2010;21(6):891-902.
doi:10.1007/s00198-009-1100-1. [PubMed: 19924496

1. Davis JC, Robertson MC, Ashe MC, Liu-Ambrose T, Khan KM, Marra
CA.International comparison of cost of falls in older adults living in
the community: a systematic review. Osteoporos Int. 2010;21(8):1295-
306.doi:10.1007/s00198-009-1162-0. [PubMed: 20195846

12.  Gianoudis J, Bailey CA, Sanders KM, Nowson CA, Hill K, Ebeling
PR, et al. Osteo-cise: strong bones for life: protocol for a commu-
nity-based randomised controlled trial of a multi-modal exer-
cise and osteoporosis education program for older adults at risk
of falls and fractures. BMC Musculoskelet Disord. 2012;13:78. doi:



DadgariAetal.

14.

16.

17.

19.

20.

21.

22,

23.

24.

25.

26.

10.1186/1471-2474-13-78. [PubMed: 22640372

Batchelor FA, Hill KD, Mackintosh SF, Said CM, Whitehead CH.
Effects of a multifactorial falls prevention program for people
with stroke returning home after rehabilitation: a randomized
controlled trial. Arch Phys Med Rehabil. 2012;93(9):1648-55. doi:
10.1016/j.apmr.2012.03.031. [PubMed: 22503739]

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner
DM. Falls prevention over 2 years: a randomized controlled
trial in women 80 years and older. Age Ageing. 1999;28(6):513-8.
[PubMed:10604501]

Elkan R, Kendrick D, Dewey M, Hewitt M, Robinson J, Blair M, et al.
Effectiveness of home based support for older people: systemat-
icreview and meta-analysis. BMJ. 2001;323(7315):719-25. [PubMed:
11576978]

Asmidawati A, Hamid TA, Hussain RM, Hill KD. Home based ex-
ercise to improve turning and mobility performance among
community dwelling older adults: protocol for a randomized
controlled trial. BMC Geriatr. 2014;14:100. doi: 10.1186/1471-2318-14-
100. [PubMed: 25196930]

van Haastregt JC, Diederiks JP, van Rossum E, de Witte LP, Crebold-
er HE. Effects of preventive home visits to elderly people living in
the community: systematic review. BMJ. 2000;320(7237):754-8.
[PubMed:10720360]

Tinetti ME. Clinical practice. Preventing falls in elderly per-
sons. N Engl | Med. 2003;348(1):42-9. doi: 10.1056/NE]Mcp020719.
[PubMed: 12510042]

Kannus P, Sievanen H, Palvanen M, Jarvinen T, Parkkari ]. Preven-
tion of falls and consequent injuries in elderly people. Lancet.
2005;366(9500):1885-93. doi: 10.1016/50140—6736(05)67604-0.
[PubMed: 16310556]

Suttanon P, Hill KD, Said CM, Byrne KN, Dodd K]. Factors influenc-
ing commencement and adherence to a home-based balance ex-
ercise program for reducing risk of falls: perceptions of people
with Alzheimer's disease and their caregivers. Int Psychogeriatr.
2012;24(7):1172-82. doi: 10.1017/S1041610211002729. [PubMed:
22265269]

Thomas S, Mackintosh S, Halbert ]. Does the 'Otago exercise pro-
gramme' reduce mortality and falls in older adults?: a system-
atic review and meta-analysis. Age Ageing. 2010;39(6):681-7. doi:
10.1093/ageing/afq102. [PubMed: 20817938]

Robertson MC, Devlin N, Gardner MM, Campbell A]. Effectiveness
and economic evaluation of a nurse delivered home exercise
programme to prevent falls. 1: Randomised controlled trial. BM].
2001;322(7288):697-701. [PubMed: 11264206

Sherrington C, Tiedemann A, Fairhall N, Close JC, Lord SR. Exer-
cise to prevent falls in older adults: an updated meta-analysis
and best practice recommendations. N S W Public Health Bull.
2011;22(3-4):78-83. doi: 10.1071/NB10056.|PubMed: 21632004]
Campbell AJ, Robertson MC, Gardner MM, Norton RN, Tilyard
MW, Buchner DM. Randomised controlled trial of a general
practice programme of home based exercise to prevent falls in
elderly women. BMJ.1997;315(7115):1065-9. [PubMed: 9366737]
Binns E. The Otago exercise programme: do strength and balance im-
prove? Auckland University of Technology; 2006.

Campbell A, Robertson MC, La Grow S, Kerse NM, Sanderson GF,
Jacobs R], etal. Randomised controlled trial of prevention of falls
in people aged > or =75 with severe visual impairment: the VIP
trial. BMJ. 2005;331(7520):817. doi: 10.1136/bm;j.38601.447731.55.

28.

29.

30.

31

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

[PubMed: 16183652

Taylor D, Stretton C. The otago exercise programme: an evidence-
based approach to falls prevention for older adults living in the
community. NZ Fam Phys. 2004;31(6):391-4.

Pereira VV, Maia RA, Silva SM. The functional assessment Berg Bal-
ance Scale is better capable of estimating fall risk in the elderly
than the posturographic Balance Stability System. Arq Neurop-
siquiatr. 2013;71(1):5-10. [PubMed: 23338160]

Nocera R, Stegemoller EL, Malaty IA, Okun MS, Marsiske M,
Hass CJ, et al. Using the Timed Up & Go test in a clinical setting
to predict falling in Parkinson's disease. Arch Phys Med Rehabil.
2013;94(7):1300-5. doi: 10.1016/j.apmr.2013.02.020. [PubMed:
23473700

Nordin E, Rosendahl E, Lundin-Olsson L. Timed "Up & Go" test:
reliability in older people dependent in activities of daily living-
-focus on cognitive state. Phys Ther. 2006;86(5):646-55. [PubMed:
16649889]

Bohannon RW, Williams Andrews A. Normal walking speed: a
descriptive meta-analysis: Physiotherapy. 2011;97(3):182-9. doi:
10.1016/j.physio.2010.12.004. [PubMed: 21820535]

Bohannon RW. Reference values for the timed up and go test:
a descriptive meta-analysis. ] Geriatr Phys Ther. 2006;29(2):64-8.
[PubMed:16914068]

Jones CJ, Rikli RE, Beam WC.A30-s chair-stand test as a measure of
lower body strength in community-residing older adults. Res Q
ExercSport.1999;70(2):113-9.d0i:10.1080/02701367.1999.10608028.
[PubMed:10380242]

Jones CJ, Rikli RE. Measuring functional. | Active Aging. 2002;1:24-
30.

Rikli RE, Jones CJ. Senior fitness test manual. Human Kinetics; 2012.
ChanTC, LukJK, Shea YF, Chan SS, Lau KH, Chan FH, et al. Influence
of education and age on the abbreviated mental test in Chinese
nursing home older adults. | Am Med Dir Assoc. 2013;14(2):137-9.
doi:10.1016[j.jamda.2012.08.018. [PubMed: 23040547]

Pinto EB, Nascimento C, Marinho C, Oliveira I, Monteiro M, Cas-
tro M, et al. Risk factors associated with falls in adult patients
after stroke living in the community: baseline data from a stroke
cohort in Brazil. Top Stroke Rehabil. 2014;21(3):220-7. doi: 10.1310/
tsr2103-220. [PubMed: 24985389]

Kyrdalen IL, Moen K, Roysland AS, Helbostad JL. The Otago Exer-
cise Program performed as group training versus home training
in fall-prone older people: a randomized controlled Trial. Phys-
iother Res Int. 2014;19(2):108-16. doi: 10.1002/pri.1571. [PubMed:
24339273

Tiedemann A, Sherrington C, Lord SR. The role of exercise for
fall prevention in older age. Motriz: Revista de Educagdo Fisica.
2013;19(3):541-7. doi: 10.1590/51980—65742013000300002.

Yoo HN, Chung E, Lee BH. The Effects of Augmented Reality-based
Otago Exercise on Balance, Gait, and Falls Efficacy of Elderly
Women. ] Phys Ther Sci. 2013;25(7):797-801. doi: 10.1589/jpts.25.797.
[PubMed: 24259856

Matsuda PN, Shumway-Cook A, Bamer AM, Johnson SL, Amtmann
D, Kraft GH. Falls in multiple sclerosis. PM R. 2011;3(7):624-32. doi:
10.1016/j.pmrj.2011.04.015. [PubMed: 21777861]

Steadman ], Donaldson N, Kalra L. A randomized controlled
trial of an enhanced balance training program to improve
mobility and reduce falls in elderly patients. ] Am Geriatr Soc.
2003;51(6):847-52. [PubMed: 12757574]

Iran Red Crescent Med J. 2016;18(5):€26340



