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ABSTRACT:

Background: Balance disorders are among the most common causes of falls in older adults which often lead to injury and

disability. Balance training program have potential to reduce fear of falls, improve balance impairments and increase lower

extremity function. Decline in cognitive function, associated with aging makes it difficult for geriatric individuals to continue

exercises at home. Therefore, information brochure regarding details of how to do exercises to reduce fall risks, to improve

balance performance in simpler way is essential. This study was conducted to study the effectiveness of Progressive Balance

Training and Information Brochure on Balance, Fear of Fall and Lower Extremity Function in geriatric population.

Method: 54 participants with balance impairments and fear of fall were screened and divided into 2 groups (27 each). Group

A received a supervised intervention for 3 days in a week for 6 weeks, Group B group received information brochure with

same intervention like Group A. Then the participants of both the group were asked to perform exercises at home for more 6

weeks. The after 12 weeks, timed-up and go test, berg balance scale and falls efficacy scale were assessed.

Result: The result of the present study shows that P - value was < 0.005 which was proved to be statistically extremely signif-

icant for Timed Up and Go Test, Berg Balance Scale and Falls Efficacy Scale of Group B than of Group A.

Conclusion: Progressive Balance Training along with Information Brochure can be effective in improving balance perfor-

mance, reduction in fear of fall and increase in lower extremity function in geriatric population.
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Introduction: ately to internal and/or external stressors.'Balance,
Aging is a complex biological process in which or postural stability, is a generic term used to de-
changes at molecular, cellular and organ levels re- scribe the dynamic process by which the body’s
sult in a progressive, inevitable and inescapable position is maintained in equilibrium. When the
decrease in the body's ability to respond appropri- body is at rest it’s static equilibrium and when the
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body is in steady-state motion it’s known as dynam-
ic equilibrium. Balance is greatest when the body’s
Center of Mass (COM) or Center of Gravity (COG)
is maintained over its Base of support (BOS).? De-
clines in sensory function, motor function and inte-
gration have been identified as the major factors
contributing to poor balance and falls.> Impairments
of balance and gait have been implicated in in-
creased risks of falls.*

The major problems in the elderly are falls and they
are considered one of the “Geriatric Gaints”.’In
adults aged 65 and older, the estimated annual
prevalence of falls is 28%.°Falls are associated with
significant morbidity and mortality in the elderly.
They are the most common cause of accidental
death and nonfatal accidental injury in those 65 and
older, accounting for 55.8% of accidental deaths.’
Fear of falling (FOF), is defined as undergo con-
cerns about future falling, and is usually a psycho-
logical consequence of previous falls but is also
common in older adults with no history of falls.®
Reduced activities in daily life of an elderly causes
greater decrease of sensorimotor function especially
motor function.” Balance training mainly focuses on
improving postural control by challenging the
alignment of the body’s center of gravity with ref-
erence to the base of support. It is effective in im-
proving measures of postural control and ultimately
fall risk and rate in older adults.'” A step is a fun-
damental component of walking; it represents the
initiation of body weight transfer and basic expres-
sion of human mobility. '"'*'"* There are many ex-
ercise programs that helps to improve balance in
older adults for e.g., unstable surface balance train-
ing, progressive stepping program, Swiss ball etc.
141316 progressive Stepping Program consists of
stepping tasks with movement of upper or lower
limb to make a new contact with the support sur-
face while negotiating obstacles around the field."?

Patient education plays a key role in quality long-
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term care, but is not a fully developed resource.'®
As the population ages, traditional teaching tools
and techniques are becoming less effective and
more difficult for patients to understand."” Aging
can also affect memory and recall information.
Older adults may take longer time to retain and
recall the information than a younger population. 20
The main objective of patient education is to pro-
vide individuals and society with assistance so that
they can lead a healthy life through their own ef-
forts and actions. It supports and develops all kinds
of individual learning processes. Similarly, it makes
changes in the beliefs and value systems of individ-
uals, their attitudes and skill levels and changes
individual’s lifestyle.”! Information Brochure
makes the patients know and understand what they
have to do, and get the motivation to sustain these
exercises.”

Previous study has supported the use of therapeutic
exercises which plays restorative and accommoda-
tive role in minimizing loss of stability in the elder-
ly through balance and mobility improvement,
hence reducing fall risk.”* Other individuals have to
perform exercises lifelong to obtain physical and
psychological health benefits and hence this study
was conducted in which information brochure were
given to participants, containing information about
exercises to improve balance and prevent falls in
community.**

Materials and Methods:

This was an interventional study conducted during
January 2019 to December 2019. The study was
conducted at department of Community Physio-
therapy, Dr. A.P.J Abdul Kalam College of Physio-
therapy, PIMS, Loni. The participants included 54
older individuals who were taken from falls screen-
ing camps in villages under Gramin Arogya Bank
of Pravara Medical Trust. Participants were
screened according to eligibility criteria: (1) aged -

60 years; (2) balance impairment with Berg Bal-
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ance Scale Score <26 and timed up and go test >7
seconds (3) fear of fall assessed with Falls Efficacy
Scale score <70 were included in the study. Partici-
pants with impaired vision, hearing and cognitive
impairments who has Mini-Mental State Examina-
tion (MMSE) score < 24 were excluded from study.
Intervention:

The study received ethical approval from Institu-
tional Ethical Committee. (Ref
no.PIMS/CPT/IEC/2019/81). The Participants were
screened according to inclusion and exclusion crite-
ria. The sample size was calculated using a ready
reckoner table. An expected standard deviation of 5
each, intraclass correlation coefficient of 0.3 with 3
repeated measures, a significance level of 5%, a
power of study of 80% and an expected 10% drop-
out for each group; the sample size derived was 54
elderly subjects; 27 in each group. The informed
written consent was obtained from participants re-
garding the procedure prior to the study. Pre as-
sessment of the participants were done according to
the Outcome measures: Berg Balance Scale (BBS),
Timed up and GO Test (TUG) and Falls Efficacy
Scale (FES). Participants were allocated with per-
muted block randomization with sealed envelopes
in Control group (Group A) which received Pro-
gressive Balance Training and experimental group
(Group B) which received Progressive Balance
Training along with Information Brochure. Group
A participants were treated with Progressive Bal-
ance Training which included Physical exercises at
3 levels Basic, Moderate and Advance. All these
exercises are given in Sitting, Standing and Walk-
ing position. Motor and cognitive tasks were added
in Moderate and Advanced level. Group B partici-
pants were treated with same Progressive Balance
Training and Information Brochures were provided
to them. The Information brochure consisted infor-
mation regarding detailing the causes of falls and

how to avoid falls, how to protect ourselves from
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falling, how to perform exercises and importance of
exercises. The information brochure was in local
language i.e. Marathi to communicate about exer-
cises and as a means of both engaging and memo-
rable. Participants of both groups received interven-
tion for session of 45 minutes 3 times per week for
6 weeks. Then Participants were asked to follow
same exercises at home for more 6 weeks, 3 times
per week at home. After completion of these 6
weeks means after completion of total 12 weeks, all
outcome parameters (TUG, BBS and FES) were
assessed at OPD.

Progressive Balance Training protocol:

The intervention consisted of a set of balance exer-
cises that progressed in difficulty. The balance
training program included exercises in sitting,
standing and walking.

In basic level, there were different exercise, which
progressed in different one or two components
tasks in moderate level and then progressed more
difficulty for more than two components tasks in
advanced level. First was sitting, sitting in a circle
and passing (rolling) a large ball then Sitting in
pairs facing each other, hands together, pushing
gently. In moderate level a motor or cognitive task
was added to sitting, then sitting in a circle and
passing (rolling) a large ball, one foot on cushion
and nest sitting, parrying a gentle push. In advanced
level, sitting, adding both a motor and cognitive
task then sitting in a circle and passing (rolling) a
large ball, both feet on a cushion. Progressing to
sitting in a line, rolling a large ball, slalom, both
feet on a cushion.

Following exercises were done in standing. Basic
level consisted of standing in a circle, passing
around a big balloon, standing on one leg, standing,
both feet on one balance cushion. In moderate level
of standing in a circle then hitting a balloon doing a
lunge when hitting and standing in a line, passing a

small ball, slalom, with different bases of support
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(one foot on balance cushion, semi tandem. After
that standing with one hand lightly resting on back
of chair for support, one foot on balance cushion,
doing lunges with other leg in different directions.
In advance level of standing a cognitive task (recit-
ing or counting) is added to the exercises in moder-
ate level followed by standing with different bases
of support (tandem stance, standing one balance
cushion under each foot, both feet on one balance
cushion), adding both motor and cognitive tasks.
The 3 levels of exercises in walking were as fol-
lows: In basic level walking, stepping with one foot
on balance cushions (4—7 cushions) followed by
walking forward at a fast speed and returning walk-
ing backwards and semi-tandem or tandem walk-
ing. In moderate level, walking, stepping on bal-
ance cushions, placed in a row wide apart, walking
forward at a fast speed and returning walking
backwards, adding motor or cognitive task, tandem
walking, adding motor or cognitive task. Advance
level of walking exercises consisted of walking,
stepping on balance cushions placed in a row, walk-
ing forward at a fast speed and returning walking
backwards, adding both motor and cognitive task.
Next was tandem walking along with motor and
cognitive task.

Motor task included moving arm, leg, head, or
trunk (leaning, turning), buttoning and unbuttoning
clothing, juggling a balloon, throwing and catching
a ball, kicking a ball, carrying a glass of water, a
tray with several glasses of water, or a large ball, a
Ping-Pong ball on a tray, closing eyes.

Cognitive task consisted of counting - adding or
subtracting by three or seven from a given start

number, reading a newspaper, silently or aloud,
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reciting categories of flowers, animals, countries,
cities, names, etc.

Data Analysis:

The objective of the study was to know the effec-
tiveness of progressive balance training and infor-
mation brochure on balance, fear of fall and lower
extremity function in older people. The data was
entered in excel spread sheet tabulated and subject-
ed to statistical analysis. Data was analysed using
Graph Pad Instat Version 13.3. Descriptive statis-
tics for all outcome measures were expressed as
mean, standard deviation and test of significance
such as paired ‘t’test and unpaired 't' test. Paired t
test was used to evaluate the variables within the
same group with P value <0.0001 considered to be
significant and Unpaired t test was used to evaluate
the variables of both the group with P value <0.05
considered to be significant.

Results:

In this study 54 participants were included above
the age group of 65 years. Among 54 participants
36 were males and 18 were females.

The result of this study showed that in Group A
participants, TUG score of was decreased, BBS
score was increased and FES score was decrease
after 12 weeks of intervention with P value (P<
0.0001) which proved to be statistically significant
after comparing these scores with pre-intervention
by using paired ‘t’-test. In Group B participants,
TUG score of was decreased, BBS score was in-
creased and FES score was decrease after 12 weeks
of intervention with P value (P< 0.0001) which
proved to be statistically significant after comparing
these scores with pre-intervention by using paired

‘t’-test. (Table 1)
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Table 1. Shows the difference between pre and post mean and standard deviation of Group A and Group

B after 12 weeks of intervention using paired ‘t’-test.

Group A Group B
Pre Post P value Pre Post P value
TUG (P<0.0001) (P<0.0001)
(Mean+SD) | 12.627+2.123 | 11.843+2.061 11.271 10.186 +1.440
+1.634
BBS (P<0.0001) (P<0.0001)
(Mean+SD) | 43.259+4.147 | 47.89 £3.766 43.593 49.593 £3.693
+4.142
FES (P<0.0001) (P<0.0001)
(MeantSD) | 74.111+2.592 | 67.667 69.37+£2.29 |64.815+2.418
+2.057

After comparison of mean of post-intervention

score values between both the groups using un-

paired ‘t’-test it was observed that more significant

improvements were seen in the scores of Group B

participants in all outcome parameters i.e TUG,
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BBS and FES with P value (P< 0.05) which

proved to be statistically extremely significant.

(Table 2).
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Table 2. Comparison of post intervention mean for Timed Up and Go Test (TUG), Berg Balance Scale
(BBS) and Falls Efficacy Scale (FES) between Group A and Group B after 12 weeks of interven-

tion using unpaired ‘t’-test.

GROUP A GROUP B P VALUE t value
TUG 0.7841 £ 0.4767 1.086 + 0.5832 <0.05 2.082
(Mean+SD)
BBS 4.63+4.124 6.593 +2.308 <0.05 2.158
(Mean+SD)
FES 6.44 £ 1.625 4.556 +2.326 <0.05 3.459
(Mean+SD)
Discussion: falling. Their results showed that all participants

The study was conducted to find out the effective-
ness of progressive balance training and infor-
mation brochure on balance, fear of fall and lower
extremity function. Older participants are reluctant
to do exercise (especially if they are not physically
active in the past), lack of guidance about what
exercises are appropriate for them, fear of injury or
pain, chronic physical illness, and lack of social
support for exercise.

Good improvement in group B may be due to in-
formation brochure which must have helped the
participants to remember how to perform exercises
correctly at home and motivated them. Nitzet
al,conducted a pilot randomized controlled trial on
the efficacy of a specific balance-strategy training
programme for preventing falls among older people
in which treatment sessions were given once a week
for 10 weeks. Assessment before and after interven-
tion and at 3 months follow-up included number of
falls, co-morbidities, medications, community ser-
vices and activity level, functional motor ability,

clinical and laboratory balance measures and fear of
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significantly reduced the number of falls.” Similar-
ly a study done by Kulkarni et al (2017), reported
that improving the balance and lower extremity
strength helps in reducing the fall risk , which
might be due to the effect of balance exercises and
resistance exercises improves leg muscle strength
and proprioception of neuromuscular system
through muscle contraction and stimulation of pro-
prioceptive sense.”*Another study concluded that
the balance exercises and elastic-resistance exercis-
es conducted for 8 weeks improved leg muscle
strength and proprioception of the neuromuscular
system through muscle contraction and stimulation
of proprioceptive sense. ** Also a study done by
Lena Fung et al (2012), showed that the Progressive
Stepping Program was effective in improving dy-
namic balance and lower limb function.The exper-
imental group showed more significant improve-
ment then the control group may be because the
information brochure helps to retain the information
with participants. One study strongly suggested that
Falls risk alert card with information brochure, ex-
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ercise programme, education programme reduces
risk of fall and improves balance. %’ Another study
supporting the results of the current study, revealed
that evidence-based educational brochure was ef-
fective for improving and retaining information 2-
weeks later regarding exercise during pregnancy
which might be a probable reason of good results in
Group B participants.*®

Limitations of the study: Long-term follow up
was not carried out to assess long term effect of
information brochure. Results cannot be general-
ized to the whole geriatric population.

Future scope: Future study must be done on larg-
er sample of more heterogeneous older participants

with long term follow up.
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Conclusion:

The study concluded that Progressive Balance
Training along with Information Brochure can be
effective in improving balance performance, reduc-
tion in fear of fall and increase in lower extremity
function in older people.

Acknowledgements: The authors would like to
thank all the elderly individuals who participated in
the study

Ethical Clearance: The study was approved by the
Institutional Ethical Committee of PIMS-DU (Ref
no. PIMS/CPT/IEC/2019/81)

1. More T, Rao K, Shete D, et al (2012) Effectiveness of Ten Weeks of Balance and Strength Training On Dynamic Bal-

ance of Older Adults.Rom J of PhysTher: 18(30) :48-55.

2. Givens D, Kloss, A D. (2013) Exercise for Impaired Balance. In: Kisner, C , Colby L A (ed)Therapeutic Exercise:
Foundations and Techniques, SE. F. A. Davis Company ,Philadelphia.p251-269

3. Woollacott MH. (2000) Systems contributing to balance disorders in older adults. J Gerontol A BiolSci Med
Sci;55(8):M424-8. https://pubmed.ncbi.nlm.nih.gov/10952363/

4. Tinetti ME, Speechley M, Ginter SF. (1988) Risk factors for falls among elderly persons living in the community. N
Engl J Med ;319(26):1701-7. https://pubmed.ncbi.nlm.nih.gov/3205267/

5. Wadhwa, D, Hande, D. (2016) Effectiveness of Otago Exercise Program on Reducing the Fall Risk in Elderly: Single
Case Report. Imper J Interdisciplinary Res: 2(6):614-618. http://www.onlinejournal.in/IJIRV216/117.pdf

6. Prudham D, Evans JG. (1981) Factors associated with falls in the elderly: a community study.AgeAgeing .;10(3):141-6.

7. Grossman DC, Curry SJ, Owens DK, et al. (2018) Interventions to prevent falls in community-dwelling older adults: US

Preventive Services Task Force recommendation statement.JAMA..;319(16):1696-1704.

https://pubmed.ncbi.nlm.nih.gov/29710141/

8. Delbaere K, Crombez G, Van Den Noortgate N, et al . (2006)The risk of being fearful or fearless of falls in older peo-

ple: an empirical validation. DisabilRehabil .;28(12):751-6.

https://www.tandfonline.com/doi/abs/10.1080/09638280500304794?journal Code=idre20
9. Kalpita, P, Hande D, Kulkarni N, et al. (2014) Effectiveness Of Progressive Stepping Program On Balance Perfor-
mance In Geriatrics: A Randomized Controlled Trial. Rom J of PhysTher :20(33)51-59.

10. Lesinskier T, Gollhofer A, Granacher U.(2015) Effects of balance training on balance performance in healthy older
adults: a systematic review and meta-analysis. Sports Med. ;45(12):1721-38. doi: 10.1007/s40279-015-0375-y. Erratum

in: Sports Med. 2016 Mar;46(3):457.

PMID:26325622;PMCID:PMC4656699.https://pubmed.ncbi.nlm.nih.gov/26325622/

PMR P ISSN: 0975-0533, E ISSN: 0976-0164

22



11.

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25

26.

27.

28.

Pravara Med Rev; December 2021, 13(04), 16 - 24
DOI: 10.36848/PMR/2020/48100.51010

Muraki S, Akune T, Ishimoto Y, et al (2013) Risk factors for falls in a longitudinal population-based cohort study of
Japanese men and women: the Road Study. Bone .;52(1):516-23. doi: 10.1016/j.bone.2012.10.020. Epub 2012 Oct 24.
PMID: 23103329 https://pubmed.ncbi.nlm.nih.gov/23103329/

Tudor-Locke C, Sisson SB, Collova T, et al (2005) Pedometer-determined step count guidelines for classifying walking
intensity in a young ostensibly healthy population. Can J ApplPhysiol ;30(6):666-76. DOI:10.1139/h05-147. PMID:
16485518. https://pubmed.ncbi.nlm.nih.gov/16485518/

ParocZai R, Kroceis L. (2006)Analysis of human walking and running parameter according to function of speed. Tech-
nol Health Care. ;14(4-5):251-60. https://pubmed.ncbi.nlm.nih.gov/17065748/ PMID: 17065748.

. Feder G, Cryer C, Donovan S, et al. (2000)Guidelines for the prevention of falls in people over 65.

BMJ;321(7267):1007. doi: 10.1136/bm;.321.7267.1007. PMID: 11039974; PMCID: PMC1118778.
https://www.bmj.com/content/321/7267/1007.long

Sullivan S, Thomas J Schmitz. Evaluation of Motor Function in Physical Rehabilitation Assessment and Treatment,
Margaret Biblis (ed): SE. F. A. Davis Company, Philadelphia, 2007: 227 — 272

Seidler RD, Martin PE. (1997)The effects of short-term balance training on the postural control of older adults. Gait
Posture. 1;6(3):224-36.

Fung L, Lam M. Effectiveness of a progressive stepping program on lower limb function in community dwelling older
adults. J ExercSci Fit. 2012 Jun 1;10(1):8-11.

Haines TP, Hill AM, Hill KD, McPhail S, Oliver D, Brauer S, Hoffmann T, Beer C. Patient education to prevent falls
among older hospital inpatients: a randomized controlled trial. Arch Intern Med. 2011 Mar 28;171(6):516-24. doi:
10.1001/archinternmed.2010.444. Epub 2010 Nov 22. PMID: 21098343.

Pearson M. Gerogogy in patient education--revisited. Okla Nurse 2011 Jun 1;56(2):12-7. PMID: 21874787.

Rigdon AS. Development of patient education for older adults receiving chemotherapy. Clin J OncolNurs. 2010 Aug
1;14(4). doi: 10.1188/10.CJON.433-441. PMID: 20682499.

Wolf J, Moser SC. Individual understandings, perceptions, and engagement with climate change: insights from in-depth
studies across the world. Wires Clim Change. 2011 Jul;2(4):547-69.

Balakrishnan K, Arjmand EM. The Impact of Cognitive and Implicit Bias on Patient Safety and Quality. Patient Safety,
OtolaryngolClin North Am. 2018 Sep 20;52(1):35. doi: 10.1016/j.0tc.2018.08.016. Epub 2018 Sep 20. PMID:
30245040.

Kulkarni N, Pouliasi K, Theodoritsi M, Mahajan A, Panagiatopolous E, Khatri S, Tsepis E. Impact of Group Exercise
Programme on Fall Risk in Elderly Individuals: A Pilot Study. Int J Heal Sci Res. 2017;7(4):265-74.

Logsdon RG, McCurry SM, Pike KC, Teri L. Making physical activity accessible to older adults with memory loss: a
feasibility study. The Gerontologist. 2009 Jun 1;49(S1):5S94-9. doi: 10.1093/geront/gnp082. PMID: 19525222; PMCID:
PMC2803772.

. Nitz JC, Choy NL. (2004) The efficacy of a specific balance-strategy training programme for preventing falls among

older people: a pilot randomised controlled trial. Age Ageing;33(1):52-8. https://pubmed.ncbi.nlm.nih.gov/14695864/
doi: 10.1093/ageing/ath029. PMID: 14695864.

Cho, S. I, &An, D. H. (2014). Effects of a Fall Prevention Exercise Program on Muscle Strength and Balance of the
Old-old Elderly. Journal of physical therapy science, 26(11), 1771-1774. https://doi.org/10.1589/jpts.26.1771

Haines TP, Bennell KL, Osborne RH, et al. (2004) Effectiveness of targeted falls prevention programme in subacute
hospital setting: randomized controlled trial. BMJ. 20;328(7441):676. https:/pubmed.ncbi.nlm.nih.gov/15031238/ doi:
10.1136/bm;j.328.7441.676. PMID: 15031238; PMCID: PMC381222.

Madison L. Alvis, Cody E. Morris. Educational Brochures Influence Beliefs and Knowledge Regarding Exercise during
Pregnancy: A Pilot Study. Int J ExercSci . 2019 12(3): 581-589. PMID: 31156748; PMCID: PMC6533107.

23

PMR P ISSN: 0975-0533, E ISSN: 0976-0164



Pravara Med Rev; December 2021, 13(04), 16 - 24
DOI: 10.36848/PMR/2020/48100.51010

Date of Publication: 30 December 2021

Author Declaration: Source of support: Nil , Conflict of interest: Nil

Plagiarism Checked: Urkund software

Author work published under a Creative Commons Attribution 4.0 International License
(CMOM

ccey

PMR P ISSN: 0975-0533, E ISSN: 0976-0164

24





