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Falls among elderly population is one of the most common problems in the world that
leads to majority of elderly hospitalizations and deaths. Aging reduces muscle strength,
balance and coordination. Reduced muscle strength, endurance and power will pro-
mote to a deduction of physical functions below the limit. Because of that, activities of
daily living (ADL) may become more challenging and impossible.

Aim of this literature review research was to determine which type of exercises (bal-
ance, coordination and strengthening) has been proven most successful to reduce the
number of falls among seniors.

Method used for this thesis was literature review which follows the main principles of
systematic search. A systematic search was conducted in PubMed, EBSCOhost and
Cochrane. 7 Randomized Controlled Trials (RCT) articles were selected for the thesis
which fulfilled the inclusion criteria.

According to the results, majority of elders shows falls and injuries related to falls. Re-
sults show that exercise sessions of strength training, balance training and coordination
exercises create major difference concerning the reduction number of falls among el-
derly population. Also, practising the following exercises shows significant reduction in
falls: jumping exercises, resistance training, progressive resistance training, postural
control exercises, flexibility exercises, gait training, agility exercises, endurance train-
ing, functional floor exercises and backward chaining exercises. Moreover, exercises
can increase functional capabilities, and correcting skills can minimize the number of
falls in older population.

Keywords falls, elderly, rehabilitation, exercises
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1. Introduction

Globally compared to others, age group of persons over 60 years is growing faster than
any other age group. In 2006, the number of people over 60 years was estimated to be
as 688 million worldwide, and projected to grow close to two billion by 2050 (WHO
2007). According to the statistics of Finland and WHO, senior citizens are categorized
as a person who is above 65 years. Also, Euro stats show that European population
growth is increasing every year. Comparing to other age groups senior citizen growth
rate is higher than in other categories (Eurostat Statistics Explained, 2017).

Falls among elderly population is one of the common problems in the world that leads
to majority of elderly hospitalizations and deaths (WHO, 2004). When a person gets
older, one’s body functions reduce with age. Aging reduces muscle strength, balance
and coordination. After age 30 strength and endurance will get reduced (10% reduction
per decade), along with that, muscle power also gets reduced (30% loss per decade),
Reduced muscle strength, endurance and power will lead to a deduction of a physical
functions below the limit. Because of that, activities of daily living may become more

difficult and impossible (Yannis, 2012).

According to Yannis, risk factors that lead to falls among old population are “age, gen-
der, drugs, medical condition, balance and gait problem, reduced muscle strength, im-
paired mobility and gait, psychological conditions, nutritional deficiencies, attenuated
vision, and foot problems.” Due to risk factors falls among senior citizens lead to series
conditions. Over 30% of elders above 65 years of age fall every year and half of the
falls are frequent. About one in ten falls leads to serious life-threatening conditions
such as, subdural hematoma, spinal injuries, brain injuries and hip fractures (Yannis,
2012). Because of these injuries Activities of daily living (ADL) are reduced. Hip injury
is very common consequence and most life-threatening condition in elderly population.
According to WHO 40% of falls worldwide are associated with deaths (WHO, 2018).

Different balance exercises give cost-effective and efficient way to improve balance
and confidence in seniors. Regular performance of balance exercises combine with
postural control system exercises gives demanding of the vestibular systems, stimulat-
ing coordination, strengthening lower limbs, ankle movements and vestibular-ocular

reflex training (Anna, et al., 2016).
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This Bachelor’'s Thesis objective is to find out what kind of training interventios have

been used to reduce the number of falls among senior citizens.

2. Literature review
2.1 Risk factors of falls

According to Yannis, risk factors for falls among elders are gender, age, drugs (benzo-
diazepines increased the night falling risk by 44%), medical conditions, mobility and
issue with gait, psychological issues, cognitive problems, foot problems, vision prob-
lems (cataract, glaucoma) and nutritional deficiencies (vitamin D) can be major risk
factors. Also, muscle weakness leads to falls, as well as imbalance in gait including the
use of walking aids and assistive devices can increase the risk (Yannis, 2012). Fur-
thermore, removal of dangerous places in environment can minimize the risk of falls.
According to American Journal of Public Health an interdisciplinary and multifactorial
prevention programme may reduce falls. Also, outdoor falls among seniors can mini-
mize by modifying the environmental factors with promoting much more active life style

to elderly persons (American Journal of Public Health, 2011).

According to Catharine, Cyrus and Avan, women over age 60 have more prone to fall
than males at same age. Gender is one of the main risk factor for falls. Other than that
socio demographic changes, life style and behavioral issues, medical conditions includ-
ing severe pain and chronic conditions, physical and cognitive functions increase the
risk of falls. Also, muscle weakness in upper and lower limb significantly increased the
risk of falls. According to this publication urinary incontinence also categorized as a fall
related risk factor (Catharine, Cyrus and Avan, 2016). Also, Sebastiana, et al., show
low cognitive functions, self-reported medical conditions (stroke, urinary incontinence
Parkinson’s disease and foot disorders), number of medications, number of comorbid
conditions, number of people living in a household, history of occupation (skilled or
managerial/professional) categorized as risk factors that lead to falls (Sebastiana, et
al., 2016).
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2.2 Prevalence of falls

As an example, in Finland year 2006 senior citizens growth rate was 16.0% and the
rate is increased to 20.5% within 4 years. It shows significant incensement of 4.5%
within 4-year period of 2006 to 2010. According to CIA fact book estimated senior citi-
zen rate in 2017 was 21.1% (male 506,342/ female 657,819) (CIA, 2018). Furthermore,
this rate of senior citizen growth in Finland marked as the highest in whole Europe re-

gion.

Basically, increased life expectancy rate is major reason for this population growth. As
an example, life expectancy rates in Finland are increasing every year. WHO statistics
in Finland shows life expectancy rate is 81.1% in 2015 (WHO 2015). Due to increased
life expectancy rate among senior citizens lead to some serious issues such as severe
injuries or death. As reported by WHO global report on “Falls prevention in older age
falls are prominent among the external causes of unintentional injury. Falls are com-
monly defined as inadvertently coming to rest on the ground, floor or other lower level,
excluding intentional change in position to rest in furniture, wall or other objects” (WHO
2007).

For people aged 65 years and older, who live in United States of America, fall mortality
rate is 36.8 (31.1 for women, 46.2 for men) per population of 100 000. Although in
Canada mortality rate for people aged 65 is 9.4 per 10 000 population. For people aged
50 and older, who live in Finland, mortality rate for men is 55.4 and for women 43.1 per
population of 100 000. Due to results of other countries Finland has one of the highest
fall induced death rate (Rates can vary according to country and studied population)
(WHO 2007).

According to Elise, et al., investigating accidental falls and weather data through differ-
ent slippery conditions over three winter seasons in Finland shows falls among tourists
is high in winter weather conditions (Elise, et al., 2016). Moreover, the circumstance of
outdoor falls among elderly Finns are higher during the time of extreme cold than
warmer periods. The role of weather conditions in winter was critical in injuries
(Luukinen, Koski and Kivela, 1996).

National falls prevention program in Finland main aims are to raise the awareness and

educate about falls prevention, gain new action plans through government, implement
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new legislations regarding safety and services for elderly people (National institute for
health and welfare, 2016).

2.3 Prevention of falls

According to Pamela, most of the time older adults have gait and balance problems.
Because of that they have difficulty in walking, sitting, standing and turning. To reduce
those difficulties as a first step, need to educate elders some safety information about
biomechanics. Physical therapy can improve their balance, coordination, flexibility, and
reaction time. Additionally, tai chi classes, walking, weight lifting, standing on heels on
toes or playing games can improve muscle strength and coordination. Some environ-
mental factors contribute to falls like slippery floors and uneven surfaces. Providing
safe guards, wearing hip pads and good supportive shoes and removing environmental
hazards can be helpful to reducing number of falls (Pamela, 2014).

As reported by Seong and Duk, 2014 improving muscle strength and balance can re-
duce the number of falls among seniors. For that elastic-resistance exercise programs
and balance exercises using interventions can improve muscle strength and balance
among seniors very effectively. The elastic-resistance exercises consist of eight differ-
ent types of exercises such as, heel raise, squats, hip flexion and extension, dorsiflex-
ion and plantar flexion of ankle. For those exercises resistance was provided by Thera-
Bands (Seong and Duk, 2014).

Tai chi is one of good choice for elderly people to improve balance and coordination.
This includes slow, rhythmic movements focusing on trunk rotations, coordination,
weight shifting between lower limbs and gradual narrowing of lower limb stance. In ad-
dition, low intensity balance and coordination training including tandem method is very
effective to improve balance and coordination. The elders who cannot follow those ex-
ercises can go with hydrotherapy exercises by strengthening extremities, abdominal

and back muscles (Yannis, 2012).

According to Charters, fall prevention exercises give high effectiveness in reducing
falls. Falls prevention exercises were categorized as two main types. Preventing first
time falls known as primary fall prevention exercises and preventing further fallings
after first fall called secondary fall prevention exercises. Furthermore, most common

evidence-based exercise programmes can prevent falls. For example, as tai chi, danc-
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ing and gardening reduced the risk of primary falls among young and senior citizens
with mild weakness of strength and balance. Also, Otago and Postural Stability pro-
grammes reduce secondary falls among senior citizens (Charters, 2013).

Recreational exercises including balance beam walking, foam croquet, badminton and
foam hemisphere walking shows significant development in flexibility, muscle strength
and balance during walking. Also, recreational exercises enhance motor functions and
physical abilities while arousing motivation and interest for the exercises with an inex-

pensive way (Seong, Duk and Won, 2014).

Otago home exercise programme was specially designed to prevent falls by walking
plan, lower extremity strengthening programmes and balance re-education pro-
grammes progressing in difficulty. The whole exercise programme takes about half an
hour to complete. To get best results participants must follow the programme weekly
three times and walk at least twice a week. And recommended follow ups need to con-
tinue every six months with an instructor [Otago Exercise Programme to prevent falls in
older adults] (Anon., 2007).

According to Suk and David, aqua therapy exercises help to prevent falls. Continuing
12 weeks hydrotherapy exercise sessions develop the flexibility, muscle strength, pow-
er, balance and agility. Also, exercises reduce the weight and body fat mass (Suk and
David, 2013).

Multi component exercise intervention programme including endurance, strength and
balance training appears to be the perfect procedure to improving balance, strength,
and gait. Also maintain functional capacity during aging can reduce the risk of falls. To
maintain functional capacity in elders can follow exercises include endurance training
by cycling, step-ups, staircase climbing and treadmill walking. To improve balance heel
toe walking, one leg standing, modified tai chi, tandem training, multi directional weight
lifts, stepping and line walking practice. And to increase functional capability resistance
programme include the exercises to stimulate daily activities like walking and sit to
standings. Multi component training includes gradual incensement of volume and repe-
tition (Eduardo, et al., 2013).

Long term practice of tai chi exercises can minimize the frequency of falls and risk of

falls by 55%. Practicing three times per week over six months of duration can reduce
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the fear of falling number of falls and risk of fallings. Also, it enhances the functional
mobility, physical performance and functional balance in physically inactive persons
over age 70 (Fuzhong, et al., 2005). For seniors, reduced strength and balance are the
main risk factors of falls. Hence, for the elderly, exercises to prevent falls include bal-
ance training exercises, coordination exercise and muscle strengthening exercises
(Gschwind, 2013).

3. Aim and methods
3.1 Aim and study design

Aim of this literature review research was to investigate which type of exercises (Bal-
ance, coordination and strengthening) have been proven most successful to reduce the

number of falls among seniors.

Method used for this thesis was literature review which follows the main principles of

systematic search.

3.2 Search strategy

Data collection method — Systematic search and literature review using randomized
controlled trails (RCT).

A literature review was carried out publications published after 2000. Searches were
conducted during December 2017 to March 2018 in the PubMed, EBSCOhost and
Cochrane Library databases using following keywords: falls, fallings, fracture, hip frac-
ture, injuries, death, risk factors, prevention, senior citizens, elders, elderly, seniors, old
people, balance and coordination, exercises, muscle strengthening, rehabilitation, train-
ing physiotherapy, physical therapy and RCT.

To limit the errors and limit the searches publication language used as English and
target population group considered as Senior citizens. Age of subjects included was
over 60 years. Also, all the articles were RCT articles.

Study flowchart that was used in this thesis is presented in figure 1.
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3.3 Inclusion and exclusion criteria

Inclusion and exclusion criteria that were used in this thesis are presented in table 1

Table 1. The inclusion and exclusion criteria used in thesis.

Inclusion criteria

Exclusion criteria

Population

Age range 60 and above

Age range below 60

Publication date

Publications after

2000

year

Articles published before
year 2000

Publication language

Publications in English

Articles not published in
English

strength, balance and co-
ordination

Method RCT method publications Publications done with oth-
er than RCT methods
Contents Articles related to muscle | Articles not related to mus-

cle strength, balance and
coordination

Quiality included studies

Critical appraisal is done by applying The Joanna Briggs Institute (JBI) critical appraisal
checklist (The Joanna Briggs Institute, 2017, p.03.).

Joanna Briggs Institute (JBI) critical appraisal checklist presented in appendix 1.
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4. Results

According to inclusion and exclusion criteria seven research articles were selected for
the review and all the articles are randomized controlled trials (RCT). Quality assess-
ment was done by using The Joanna Briggs Institute (JBI) critical appraisal checklist.
Results of the quality evaluation of the studies and more detailed information are pre-
sented in Table 2. To improve the quality of this thesis all the selected articles got at
least seven yes answers from JBI critical appraisal checklist.Five selected articles were
from PubMed, one article from EBSCOhost and one article from Cochrane Library da-
tabases.

According to Karinkanta, et al., 12 months’ duration of intensive multi component exer-
cise training shows decrease rate of injurious falls and fractures during 5-year post
intervention period. Exercise training includes muscle strength, balance and jumping
exercises. Also, combined resistance and balance-jumping training (COMB) can in-
crease the physical functions and bone strength. The multi component exercises train-
ing reduced the rate of falls 62% to 51%. Also, it reduced the overall fracture risk by
74% (Karinkanta, et al., 2015).

According to Waterman, et al., intervention conducted six months of period and after
that performed 6 months’ follow up programme. The effects of home safety assess-
ment and modifications with home safety exercise programme can prevent falls among
older people with sight impairments. Also, strength and balance exercise plan prescribe
individually and perform half an hour at least three times a week. Walking plan needs

to be performed at least two times per week (Waterman, et al., 2016).

Use of multidisciplinary assessment and treatment of risk factors of falls can reduce the
incidents of falls among seniors. Multidisciplinary assessment contains history of medi-
cal and drugs, physical examination, falls and mobility history. Potentially modifiable
risk factors include postural hypotension, visual impairment, musculoskeletal conditions
like osteoporosis and osteoarthritis, gait disorders (hemiplegic gait, diplegic gait, and
neuropathic gait) and coordination problems (Parkinsonism), drug use, and environ-
mental risks. Multifactorial treatments including withdrawal of drugs, reduction of home
hazards, refer to responded healthcare worker and start balance and coordination and

strength training exercises by a Physiotherapist (Peeters, et al., 2007).
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According to Dawn, et al., home exercises programme started with 30 minutes session
two times per week. Those exercises were advanced to more challenging balance
training exercises in group therapy sessions. Exercise programme consisted of balance
focused trainings personally accommodated and targeted m  4etraining for dynamic
balance, flexibility, strength, functional capabilities, gait and endurance training to in-
crease suitability or correcting the skills to prevent falls. The session also includes
backward chaining and functional floor exercises. Also, home exercises focused on
reducing asymmetry of lower limbs and increase the strength. Evidence show that
individualized, progressive, strength and balance training exercises can minimize the
risk falls among old people who had frequent falls up to 31% during the total trial peri-
od. Also, effective exercises can reduce falls by maintaining threshold levels of power
and strength that are necessary to remain to be remaining independent. In addition,

home exercises can minimize depression, fear, and associated avoidance of activities.

As reported by Kirsti, et al., two years follow up exercise program consisted of balance,
strength, resistance training, agility, mobility training and adequate intake of vitamin D.
It suggests exercises and Vitamin D needs to be essential part of their day to day life in
senior population and it helps to prevent injurious falls. According to results former ex-
ercise intervention group shows lower rate of falls compared to other groups. Also tak-
ing Vitamin D without continuing exercises was combined with small number of falls

without improving physical functions (Kirsti, et al., 2017).

Seniors who practiced elastic exercises over 6 month of period had higher performance
in all functional fitness indicators than other controlled group. Indicators include lung
capacity, muscle power, endurance, and flexibility of joints and activities of daily living.
Also, study shows muscle strength is an important aspect in the balance adjustment
and reported as major causes of falls of the elderly by aging. Moreover, resistance ex-
ercises using elastic bands (Thera bands) are very effective to increase muscle

strength in elderly population (Kuei-Min, et al., 2015).

As reported by Chiung and Nancy, 2009 progressive resistance training effective in
older adults by improving physical functions including strength and performance. Result
show that sample population in progressive resistance training group shows less falls
than controlled group. In exercise programme participants must exercise their muscles

against some external force. Intensity of the force differs with the participants’ capabil-
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ity. Elastic bands, free weights and cuff weights and weight machines were used to

provide resistance.

Out of 7 articles, 6 of articles described that muscle strength exercises reduce falls
among older adult (Chiung and Nancy, 2009; Kirsti, et al., 2017; Karinkanta, et al.,
2015; Kuei-Min, et al., 2015; Waterman, et al., 2016; Dawn, et al., 2005). and out of 7
articles, 4 of articles have described balance training reduce falls among older adults
(Kirsti, et al., 2017; Karinkanta, et al., 2015; Waterman, et al., 2016; Dawn, et al.,
2005). Out of 7 articles, 2 of articles have described coordination training can reduce
the falls among elderly citizens (Karinkanta, et al., 2015; Dawn, et al., 2005).
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Table 2. Conclusions made by the original authors.

12

Authors, Year | Purpose of the study Methods Participants Results and conclusion Validation
and place assessment
(According
to JBI)
Chiung and | To investigate the effec- | Systematic Over 60 years old people | Progressive Strength Training is | Yes=08
Nancy, 2009 tiveness of Progressive | review 6700 participants effective in older population by | No=05
Resistance Training (PRT) | RCT improving physical functions | Unclear=0
USA, Canada, | on elderly people and ana- including strength and perfor- | N/A=0
Australia or New | lyze the adverse effects mance. Participants in the PRT
Zealand, various group show less falls than con-
European coun- trol group
tries
Kirstii, et al, | To assess combined ef-| RCT 409 home dwelling age | Former exercise groups show | Yes=07
2017 fects of Vitamin D and Ex- range 70 to 80 years old | less rates of falls analyze with | No=06
ercise on fall-induced inju- women referents 2 years after interven- | Unclear=0
Finland ries tion. Vitamin D supplement with | N/A=0

no exercise was associated with

less injurious falls without

changes in physical functioning
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Karinkanta, et | To assess whether Com- | RCT 145 community dwelling 12 Month exercise programme | Yes=09
al., 2015 bined resistance and bal- participants can reduce falls and fractures | No=04
ance-jumping exercise had among older women Unclear=0
Finland long term effects in reduc- Female age range 70 to N/A=0
ing falls and fractures 78 years
among senior citizens
Kuei-Min, et al., | To test the effectiveness of | Cluster ran- | 114 participants complet- | Frequent training of exercises | Yes=07
2015 6-month Wheelchair-bound | domized trial ed the study out of 127, | with elastic band increased sig- | No=06
senior Thera-Band exer- | RCT aged 65 and over nificantly increased the function- | Unclear=0
Southern Taiwan | cises on the functional fit- al fitness of the older adults in | N/A=0
ness of elders in nursing Participants must use | wheelchairs.
care centers wheelchairs, live at least 3 | Muscle strength is important
months in the facility; | aspect in the balance adjust-
have intact cognition and | ment and was also reported as a
dependency in activities | major cause of falls in old popu-
of daily living (ADL). lation.
Waterman, et al., | Purpose of this study is to | RCT Population of 49, commu- | Sample population recruited | Yes=08
2016 optimize the design and nity dwelling aged | over a 9-month period, although | No=05
investigation of home safe- 65 years and older and | self-reported physical activity | Unclear=0

y =
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North West Eng- | ty and home exercise pro- sight impaired increased, instrumented moni- | N/A=0
land grammes to prevent falls toring showed a decrease in

among senior citizens with walking activity. Also, home ex-

sight impairment ercises can reduce number of

falls among old population.

Peeters, et al., | Assess the capability and | RCT Population of 100 old | According to study effective and | Yes=08
2007 cost-effectiveness of a | with an eco- | people age range 65 |implementation of multidiscipli- | No=05

multidisciplinary ~ assess- | nomic evalua- | years and above. nary assessment followed by | Unclear=0
Netherlands ment and treatment of mul- | tion treatment of fall risk factors will | N/A=0

tiple fall risk factors in in- minimize the frequency of falls.

dependently living older

persons with a high risk of

falling.
Dawn, et al., | To study if tailored group | RCT Population of 81 frequent | According to results 31% of falls | Yes=08
2005 exercise reduces injuries falls among older women | reduction shows in exercise | No=05

or falls in a high-risk group aged 65 years and over group compared to control group | Unclear=0
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of frequent fallers in the period of the trail. N/A=0

Evidence shows individualized,
progressive, strength and bal-
ance training exercises can re-
duce the falls among old people
who had frequent falls
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5. Discussion

Research on falls among senior population is growing in number. In this literature re-
view considerable numbers of studies were found where the effectiveness of different
type of exercises to prevent falls was investigated. Purpose of this study was to identify
the different type of exercises to decrease the risk of falling.

Furthermore, most of the previous studies (Chiung and Nancy, 2009; Kirsti, et al.,
2017; Karinkanta, et al., 2015; Kuei-Min, et al., 2015; Waterman, et al., 2016; Dawn, et
al., 2005) recommended strength training exercises, balance training exercises and
coordination exercises creates major difference in reducing number of falls among el-

derly population.

In several fall prevention studies (Kuei-Min, et al., 2015; Dawn, et al., 2005; Karinkanta,
et al., 2015; Chiung and Nancy, 2009) showed that other than balance, strength, coor-
dination exercises and few other exercise methods also effective in deducting falls. As
an examples jumping exercises, resistance training exercises, progressive resistance
training, postural control exercises, flexibility exercises, gait training, agility exercises,
exercises for endurance training, functional floor exercises, backward chaining exercis-
es and the exercises that used to reduce asymmetrical in lower limbs. Practicing these

exercises show significant reduction in falls.

In addition, increasing functional capabilities, and correcting skills can reduce the num-
ber of falls in older population. Exercise training can promote few other advantages as
well, such as increase lung capacity, reduce fear and depression, and decrease asso-

ciated avoidance of activities.

According to the studies that were used in this literature review, falls are more common
in elderly people because of ageing factor; falls are more frequent in females than
males. The main risk factors about falls are age, gender, drugs, physical problems,
psychological problems, vision problems, and nutrition deficiency. Ageing factor reduc-
es physical performance in elderly people; because of that senior population have poor
muscle strength, low level of balance and coordination, as well as difficulty in walking.
The interconnection between balance and coordination, muscle strength and falls in
elderly population was very important. It depends on the type of exercise, duration;

intensity and frequency affect the prevention of falls among elderly people.
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The studies include results and reported findings on the association between the phys-
ical activity level and prevention of falls. To increase physical activity levels performs
muscle strengthening exercises with elastic band exercises are more common in previ-
ous studies (Kuei-Min, et al., 2015). Those studies focus on lower limb muscle
strength. Balance and coordination may have improved by the Thai chi and yoga
movements, aquatic therapy exercises. Those exercises can increase muscle strength,
balance and coordination. Some other studies mention that aerobic exercises help to
improve ADL activity level in elderly people.

Seven randomized controlled trials were used in results. We used those articles to in-
vestigate which exercise method may be useful to prevent falls among elderly popula-
tion. The studies showed promising results in exercises like muscle strength, balance
and jumping exercises (Karinkanta, et al., 2015), strength and balance exercise (Wa-
terman, et al., 2016), start balance and strength training exercises by a Physiotherapist
(Peeters, et al., 2007). 30 minutes of home exercises and group exercise programme
performing twice a week can be very useful to prevent falls among seniors. Those ex-
ercise sessions include dynamic balance, strength, flexibility, gait, functional capabili-
ties, endurance training, resistance training, agility and mobility training (Dawn, et al.,
2005), (Kirsti, et al., 2017), Performing elastic exercises over 6 months’ time period can
increase the lung capacity, muscle power, endurance, and flexibility of joints and activi-
ties of daily living.( Kuei-Min, et al., 2015). According to results positive outcome comes
from different exercises. Also, proper exercise sessions and physical activities can be

used to prevent falls among elderly people.

Strengths of this thesis were majority of the selected articles provides relevant results
according to this Bachelor's Thesis aim and research question. Also selected articles
show other than balance, coordination and strength training different methods of train-
ings and exercises can reduce number of falls among senior citizens. Major weakness
was it is difficult to find quality RCT articles that relate to our research question. Be-
cause of that, only seven articles were selected. We recommend that responsible au-
thorities could implement exercise programs and training programs to elderly people
and healthcare professionals could also explain the risk factors and preventing ways of
falls to their clients. Moreover, other researchers could start studies regarding this
global issue and could try to find new ways to implement reduction of falls among el-

derly people.
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8. Appendices
Joanna Briggs Institute (JBI) critical appraisal checklist for randomized controlled trials
presented in appendix 1.

Appendix 1
JBI Critical Appraisal Checklist for Randomized Controlled Trials
Reviewer____ __ o] Date_____ o
Author Year Record Number

Yes No Unclear NA

1. Was true randomization used for assignment of participants to treatment
groups?

]

2. Was allocation to treatment groups concealed?

3. Were treatment groups similar at the baseline?

4. Were participants blind to treatment assignment?

5. Were those delivering treatment blind to treatment assignment?

6. Were outcomes assessors blind to treatment assignment?

7. Were treatment groups treated identically other than the intervention of
interest?

8. Wwas follow up complete and if not, were differences between groups in
terms of their follow up adequately described and analyzed?

9. Were participants analyzed in the groups to which they were randomized?

10. Were outcomes measured in the same way for treatment groups?

11. Were outcomes measured in a reliable way?

12. Was appropriate statistical analysis used?

O 0O 00000060060a0amn80.an.
S B8 B B B B 8 K S B S
O o000 of0oo0ofbooOooOoo

O O 000000000

13. Was the trial design appropriate, and any deviations from the standard RCT
design (individual randomization, parallel groups) accounted for in the
conduct and analysis of the trial?

]
]
]
]

Overall appraisal: Include D Exclude D Seek further info D

(The Joanna Briggs Institute, 2017, p.03.)
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