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Abstract: Although fear of falling is a risk factor for a fall and a leading cause
of injury, morbidity, and mortality among older adults, there has been lack of
attention to older adults with visual disabilities. This study aimed to examine
fear of falling associated with activities of daily living in those with visual
disabilities. A total of 18 older adults with visual disabilities completed a
10-point Likert type scale to measure fear of falling and elaborated on their
ratings during exit interviews. The ratings and exit interviews were analysed
via descriptive statistics and inductive content analysis, respectively. Fear of
falling was negatively correlated with length of residence in the current home.
The content analysis helped to identify barriers and facilitators to reducing fear
of falling and fall risks, which were documented under 14 themes for home
environments, six themes for outside the home, and six themes for general
cases.
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1 Introduction

Older adults are vulnerable to falls and fall-related injuries. The US Census Bureau
reported that the number of Americans aged 65 and over in 2016 was 49.2 million and
more than half (28.7 million) were aged 65 to 74. All older population age groups (65 and
over) struggle with serious difficulty walking or climbing stairs (Roberts et al., 2018).
There is ample evidence to suggest that falls are a leading cause of both fatal and
non-fatal injuries among older adults in the USA (National Council on Aging, 2018). In
2014, 30% of older Americans (age 65 and over) experienced a fall at least once, which is
equivalent to approximately 29 million falls, causing 7 million injuries and 27,000 deaths
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(Bergen et al., 2016). A fall often leads to serious injuries, physical deterioration, and
often institutionalisation (Iglesias et al., 2009; Keene et al., 1993), which would be more
often observed in older adults as they tend to have greater bone fragility and poorer
protective reflexes (Dhital et al., 2010). Hip fracture is the most serious injury in that
more than 95% of hip fractures are caused by falling (Hayes et al., 1993). In general, the
majority of fallers with a hip fracture could not return to the level of activity of daily
living where they used to show before the fracture (Abdelhafiz and Austin, 2003). Over
20% of fallers with a hip fracture are relocated from their own home to a nursing home
while only 24% remain as mobile as they used to be before the fracture (March et al.,
1999). There are accumulating evidence to suggest that hip fractures are linked to poor
vision (e.g., reduced visual acuity, contrast sensitivity, and visual field) (de Boer et al.,
2004; Ivers et al., 2000; Loriaut et al., 2014; Coleman et al., 2009).

As a fall-related injury is considered as one of the most expensive medical conditions
in the aging population (Centers for Disease Control and Prevention, 2016a), older adults
at an increased risk of having a fall are concerned about financial burden for treating
fall-related injuries and loss of independence (Bailly et al., 2014; Tan et al., 2016; Black
et al., 2011). A recent report indicates that the medical costs for falls among older adults
totalled $35 billion in 2012, which is projected to increase to over $101 billion by 2030
(Houry et al., 2016). There is a detailed report (Florence et al., 2018) that provides
medical costs of fatal and non-fatal falls in older adults (aged 65 and older during 2015)
in the USA. For fatal falls, overall medical spending was approximately $754 million
while for non-fatal falls, Medicare paid $28.9 billion, Medicaid paid $8.7 billion, and
private and other payers paid $12 billion. Medical costs of non-fatal falls among older
adults in 2015 consist of $12.9 billion for hospital expenditures (i.e., 4.4%), $10.8 billion
for health professional’s expenditures (i.e., 5.7%), $2.1 billion for prescription drug
expenditures (i.e., 2%). Medical spending by older adults vary depending on treatment
settings; for example, they spent mostly on hospitalised injuries ($12 billions), followed
by injuries treated in emergency rooms and outpatient clinics and doctor’s offices
($3 billions) (Stevens et al., 2006). There were individual differences between elderly
groups, e.g., the highest percentage of hospitalisation costs was observed in people aged
75-84 while the highest percentage of emergency room costs was observed in people
aged 85 and over (Stevens et al., 2000).

A combination of aging and poor vision is likely to put older adults with visual
disabilities at an increased risk of falls. In 2014, an estimated 2.8 million older Americans
(aged 65 and over) reported severe visual impairments (Centers for Disease Control and
Prevention, 2016b). The prevalence of visual impairments becomes more significant as
aging proceeds further — e.g., 4.5% for those aged 65 to 74 has visual impairments; 7.2%
for those 75 to 84; and 15.8% for those 85 and older (Roberts et al., 2018). It is well
documented that vision plays a critical role in stabilisation of human posture, and poor
vision is likely to increase the risk of falls (Lin and Lee, 2019; Dhital et al., 2010). There
is ample evidence to suggest that there is a strong correlation between visual disability
and falls, especially among community-dwelling older adults (Ivers et al., 1998; Lord and
Dayhew, 2001; Ramrattan et al., 2001; Coleman et al., 2004). Impaired vision would
more than double the risk for falls (National Academies of Sciences, Engineering and
Medicine, 2017). For instance, a state-based, telephone survey of community-dwelling
older adults (aged > 65 years) in the USA reported that nearly half (46.7%) of the
respondents with visual disabilities experienced a fall in the previous year as compared to
27.7 % of those without visual disabilities (Crews et al., 2016). A systematic review
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study (Legood et al., 2002) argued that as compared to older adults without visual
impairments, their peers with visual impairments are 1.7 times more likely to fall and 1.9
times more likely to have multiple falls. Vision can be impaired for a variety of reasons
including age-related macular degeneration, glaucoma, and cataracts, all of which are
associated with falls. For example, age-related macular degeneration affects central and
reading vision, leading to a distorted view and difficulty recognising one’s face (Dhital et
al., 2010). An empirical study (Radvay et al., 2007) found that two thirds of older
participants with age-related macular degeneration showed visuomotor and balance
deficits, resulting in an increased risk of falls. Older women with age-related macular
degeneration showed a combination of impaired balance and slower reaction time as
compared to their peers without age-related macular degeneration, which would
contribute to a higher risk of falling, e.g., a fall risk index score (3.20) of those with
age-related macular degeneration was significantly greater than that (1.21; p < .001) of
their peers without age-related macular degeneration (Szabo et al., 2008). Visual field
refers to how wide of an area an individual can see, which is measured in degrees. A
visual field test is typically conducted when glaucoma is suspected. When visual acuity,
contrast sensitivity, visual field, and stereoacuity were tested after adjustment for
demographic and health variables, visual field loss was found to be the primary
determinant increasing the risk of falls (Freeman et al., 2007). Haymes et al. (2007)
revealed that older patients with glaucoma and mid field defects were over three times
more likely to have fallen in the previous year than the control group of people without
glaucoma. People with cataracts have cloudy areas in the lens of the eye. A number of
studies (Ivers et al., 1998; McCarty et al., 2002) reported a higher risk of falls among
people with cataract as compared to their peers without cataract. The World Health
Organization (2007) views low visual acuity as one of significant risk factors for falls and
fall-related injuries.

Fear of falling has substantial impacts on the quality of life. Fear of falling is defined
as an individual’s cautious concern about falling (Tinetti and Powell, 1993). Both people
with and without a history of falls experience fear of falling (Lee et al., 2018). Fear of
falling is viewed as a risk factor for a fall and a leading cause of injury, morbidity, and
mortality (Hadjistavropoulos et al., 2011). For example, fear of falling can lead to
reductions in various activities on a daily basis (Tinetti and Powell, 1993); an increased
risk of falling especially among older populations (Wijlhuizen et al., 2007; Lee et al.,
2019; Smith et al., 2016); and poor emotional health (e.g., depression and anxiety)
(Painter et al., 2012; van Haastregt et al., 2008). It is well documented that the aging
population is likely to develop fear of falling (Legters, 2002; Murphy et al., 2003), which
would be influenced by various factors including chronic dizziness, impaired balance and
gait, a sedentary lifestyle, anxiety, lack of emotional support, and a history of falls
(Murphy et al., 2003). The adverse effects of fear of falling on falls and fall-related
injuries have received much attention in the gerontology and safety research area; yet,
there is still lack of understanding of fear of falling among older adults who have visual
disabilities. The primary aim of this study is to advance understanding of the degree to
which older adults with visual disabilities develop fear of falling and to explore
facilitators and barriers to reducing fear of falling and fall risk.
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2 Methods

2.1 Participants

A convenience sampling method helped to invite 19 older adults with visual disabilities
across North Carolina in the USA (see Table 1). It is recommended that sample sizes for
qualitative studies generally run at least 15 participants (Marshall et al., 2013), 5 to
50 participants (Dworkin, 2012), 10 participants (Sandelowski, 1995), and 12 participants
(Boddy, 2016). The sample size of this research is believed to be adequate for the data
analysis. Research participants should speak English, be 65 years old or older, and have
visual disabilities [i.e., visual acuity level worse than 20/70 (World Health Organization,
2008)]. Approval for this study was obtained from the Institutional Review Board (IRB).
By referring to the study by Voss et al. (2004), participants who lost their sight before
they reached 11 years of age were considered as people with early-onset visual
disabilities. The majority of participants were female (79%), European-American (63%),
retired (68%), and visually impaired after 11 years of age (79%).

Table 1 Characteristics of the participants

Participants n=19

Visual acuity

Between 20/70 and 20/200 2

Between 20/200 and 20/400 10

Between 20/400 and 20/1200 1

Less than 20/1,200, but has light perception 1

No light perception at all 5
Duration of visual disabilities (years) 27.37+£23.24
Onset of visual disabilities (years) a

Early onset (n = 4) 6.75+6.24

Late onset (n = 15) 55.67 +22.84
Age (years) 72.74 £8.16
Gender

Male 4

Female 15
Race/ethnicity

African-American 7

European-American 12
Marital status

Married 6

Not married 4

Widow/widower 3

Divorced 6

Note: #Participants with early-onset visual disabilities are those who lost their sight

before they reached 11 years of age.
Source: Voss et al. (2004)
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Table 1 Characteristics of the participants (continued)

Participants n=19

Education
High school or equivalent
Bachelors

Masters

— W 9

Doctorate
Occupation
Full time 1
Unemployed 5
Retired 13
Household income
<8$25,999
$26,000-$51,999
$52,000-$74,999
>$75,000
Declined to say

— NN 9

Diagnosed with health conditions 10
Participation in physical exercise 10
Health insurance
Government funding (Medicaid, Medicare, etc.) 18
Employee 1
History of falls
Never

Once

NN Y

Twice
More than twice 5

Years of living in the current home/house 15.63 +18.42

Note: 2Participants with early-onset visual disabilities are those who lost their sight
before they reached 11 years of age.

Source: Voss et al. (2004)

2.2 Materials

Fear of falling was measured using the widely-used scale developed by Tinetti et al.
(1990). The scale includes 10-items measuring one’s fear of falling associated with
activities of daily living: reach into cabinets or closets, walk around the house, prepare
meals not requiring carrying heavy or hot objects, get in and out of bed, answer the door
or telephone, get in and out of a chair, getting dressed and undressed, personal
grooming, and getting on and off of the toilet. The scale has adequate internal consistency
(Cronbach’s = .91). A participant was asked to rate fear of falling on a 10-point Likert
type scale. Higher rating indicates higher fear (i.e., lower fall-related self-efficacy).
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2.3 Procedures

The research team visited each participant at home and administered the fear of falling
scale by reading out loud for the participant. After participants have completed the scale,
they were instructed to elaborate on their ratings. The interview was audio-recorded for
content analysis. The interview lasted no longer than 60 minutes.

2.4 Data analysis

The data were analysed using the descriptive statistics, the Cronbach’s o for internal
consistency of the fear of falling scale, and the Spearman’s rho test to measure the
strength of association between fear of falling and participants’ demographic
characteristics (e.g., length of time period living in the current home). Statistical analyses
were performed using the IBM SPSS Statistics for Macintosh, version 24 (IBM Corp.,
2016). The interview data were analysed using inductive content analysis (i.e., open
coding, axial coding, and selective coding) (Strauss and Corbin, 1990) via QSR
International’s NVivo 11 software (QSR International Pty Ltd, 2015). Another coder
helped to assess the inter-rater reliability using Cohen’s kappa statistic, which resulted in
substantial agreement among the raters as the inter-rater reliability was found to be
k=0.88 (95% CI: 0.64 to 1.12), p < 0.05.

3 Results

The fear of falling scale showed adequate internal consistency (Cronbach’s & = 0.89).
Spearman’s rho testing found that fear of falling (M = 34, SD = 21.58) was negatively
correlated with length of residence (years) in the current home (M = 15.63, SD = 18.42),
r(17) = =547, p < .05. There was no significant correlation between fear of falling and
the other demographic variables.

Participants shared their experience developing fear of falling, ultimately increasing
risk of falling and getting injured inside and outside the home on a daily basis under the
circumstance of being severely visually impaired and blind. The content analysis resulted
in 14 themes that were associated with home environment (i.e., slippery rugs, objects on
the floor, reaching into cabinets, rearrangement of household goods, taking shower, knee
stiffness, vertigo, walls, hand grab bars, additional indoor-lighting, cognitive map of the
house, one story house, a high toilet seat, and hand use); 6 themes for outside the home
(i.e., visiting an unfamiliar place, going outside by myself, walking around the
neighbourhood, walking a dog, walking through a crowd, and inadequate balance support
by a white cane); and 6 themes for general cases including inside and outside the home
(i.e., age-related muscle weakness, exercise, health issues, falling safely, vicarious
learning from the failures and near-failures of other people, and changes in walking
characteristics to protect themselves from falling). Table 2 shows a full list of themes in
which older adults with severe visual impairments and blindness develop fear of falling
on a daily basis. Those themes were also sorted to identify whether they were barriers or
facilitators to reducing fear of falling, contributing to mitigating the risk of falling.
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Facilitators and barriers to reducing fear of falling, and relevant recommendations for

Table 2

older adults with visual disabilities

UON)BOO] MU oY) Inoqe AN[IqesIp

sty

pue sdLi Jo pooyI[eyI] Ay} dSEAIOUI
M gotym “oxmruang ojut Surdwng

0 Suiped] ‘osnoy oy Jo dew 9AnIUS00
IOU/STY Y)IM PIIoJIuI 105 0) AT

ST K)I[IQeSIp [ENSIA B Y)IM dUO Jeyj) [ons
oSueyo oY) Jnoqe ANJIQeSIP [ensIA &

“d11y ]], ] 10Yy) mouy 3, uop

[ yivd [Buryppa] puriou dw fo 1no
s doay o1 - smouy afim Lut puv - 2.4ns
aypui 01 103 24, nof “suoisod sa3unyd

[eNSIA B [)IM QUO WLIOJUT O} [EONLID )M QU0 SUTLIOJUT JNOYYIM (dIn)IuIng SOUNAUIOS 2NJ1UANY DY) DSNDIAq spoo3
SI)1 ‘A18SSO0U ST UOTJBIOJAI JT “IOADMOY 3°9) Spo03 P[oyasnoy Jo UoneI0] A} S, 10Y] pup ‘W00 3u1Al] 2y} S1 YjM proyasnoy
{Spo0S P[OYASNOY JO UOTIEOO]AI PIOAY o8ueyo ueyo soquIdW AJIwe) Y10 21qno.y v 24vy [ 1Y} WO AJUO Y], Io1IRg paSueireay
(Burary Ajrep jo sonianoe
ur douapuadapur Jo ssof ©9°1) Ioy/wiy
djoy 03 suoawos 10] Funiem 10 ‘SIOppe|
pue sjooysdojs Suisn jnoyiim $)02(qo 's[[ej 03 Surpea| ‘11123 01
9501} 03 IO YIBAI ULI AN[IQESIp [BNSIA K1qeqoid ‘Surj[e} Jo JeaJ OSLAIOUL  2U0D 1YL OYM 2S]2 APOGULOS 4Of 1IDM
© [JIM QUO ‘Sny) $JouIqed ay) Jo J[oys 0} Spu) (s1ouIqed ojut Suryoear ] ‘70035 dais v aavy [ y3noyjyy ‘1ouIqno sjouIqes
u10)10q 9} U0 SPOOT P[oYasnoy a9e[J ©89) Su1Al] AJ1ep Jo A)IAnOR UIeId D OJul YoV JOU Op [ ‘QuiI]d 10U Op | 1oLueg ojur Suryoeay]
“101N[0 Woly s100[j doay] 03 pauriojul "aul 10f ppq §, 11
10 P3)EONPS 9q PINOYS SIOQUIAL 71 J0 2.40MD JOU i, [ pup ‘paaout a4, Aoy}
AJTurey I1oy10 pue SIONSIA “S[[ef Jing wajqoad ou 5,31 ‘duif w, [ ‘wiay)
pue sdLr) osnes ued JoNN[O YIM S100[]  nd | a.49yM 1day 40 }fo] a.4v S3uly) uayMm
'$100[q0 a1} 10930p 0} [1eJ 0} AJYI| ‘0§ I0Yy) 4240 paddLy jsoup [ “wWoo.l
Suryey pue Surddin woay sanIIqesp s1 AJ1[1qesIp [BNSIA B [}IM [BNpIAIpUL 3uary ayy u1 1 1fo] puv woo. yonq ay}
[ensIA [Im synpe 19p[o judrard ue Jey) Yyons Ioo[J Y} uo s303[qo  Jo 1no Aoy v 3001 Ady) pup ‘Aq sprypun.d 100[}
0} 10)IN[O WO} 091) SAemy[em dooy]  QWOS I UYO SIOqUIdW AJIWIe] YO 2y} 1y3no.q 423y3nvp {w ‘Avpo] Jouaeg oy} uo s392[q0
“s|[ey pue sdifs Jo pooyrai dyy
sdens o1o[oA pue ‘sioddus aseaoul [[1m yorym ‘A1addiys 1o aqess 'Paq ayp umop piys [ “3n. ayj 11y j00f
8nu ‘sped 3n1 1oqqni se yons |00} SNOLIBA a1e (s3n1 “3-9) spooT pjoyosnoy Iy Aw puv ‘dn 103 | “Suiaou s,y ‘paq Aut fo (spoo3
Sursn Aq ooed ur A]o1noes urewas (sgnx IoUIdYM (B 1B 10) A[1eJ[0 998 JoUURd  Ju0.4f Ul 1Yy} aY1] S3n. poy | ‘[ui010q ay; ployasnoy) woy
A10ddi[s “3'9) spoo3 pjoyosnoy oIns OB\ SIUI[IQESIP [BNSIA YIIM SI[NPE IIP[O Sy UO £2GqN.L YJIM [001S D] 11 ppYy [ 240f0g 1ouaeg s3ni Aroddig Ay} dpIsu|
SUOTIDPUIUIUIOI DY suondiiosaq 1d120x7 AoLLIDG 10 soudYIgng soudY |
: e AOIDIJIOD]




71

Older adults with visual disabilities and fear of falling

Facilitators and barriers to reducing fear of falling, and relevant recommendations for

older adults with

Table 2

inued)

lities (conti

isabiliti

1d

visua

S [[e] oy eSniw pue

Surpre;y jo 1eqy donpar oy dfay [[1m yoIgM
‘aInssaid pappe Aue woyj syurof douy
a1} SUIARI[AI 0] AINQLIIUOD 0) PAIAAXA ST

SIrey
pue sdifs Jo ysu1 oy 2onpai 03 djdoad
Surdjoy ‘101580 SUISLI SaYeW 1 Se A1ojes

‘U1
nd s32]103 Y31y pvy | 2snvdaq 12]10} v fJo

1195 19110} YSIH
— 19103 B JjO

1010} PasIel Y} se 1eas 10110} YSIy & [[eisu] 0} 9InqLIU0S Al 189S 3110} YSIy oY ], puv uo 3ujad yim wajqod ou aapy [ I0¥e)[IOR]  pue uo Sunjen
‘[242] 2UO UO 2 AIYID.L YONUL PINOM |
"SAIDIS DY) Y1) I, UOP [ "201 d]111] D 2Y0.4q
-Suryey Jo ysu ayy SuneSnrw 03 Suipes] 7 puv ffo paddays [ uayy pun days 1sv] a1
‘Gurqrey Jo 1ea¥ Suronpalr 0} ANQLIUOI U0 SDM [ 1y3noy) [ ‘umop Suiuod som |
SITE)S PIOAE 0} JUSTUUOIIAUD PINOM SITE)S JNOYIIM JUSWIUONIAUS  udl "S41visdn 03 0] 2avy 1, uop Ajjpa. |
QuIOY A10)S-0UO B PUSWILIOISY] QuIOY © ‘SITB)S JO PIelje oIe AOY) Sy POD Yuby [ SUDISUMOP S, W00.4paq Apy  I0JeN[Ie]  9snoy A10)s duQ
“Bu103 wiv | 242y mouy yonut 33o.4d
SONIIIQESIP [ensIA i [ puv 2o01d v ym 2]qn1L0fii0D 103
adoad 10 (yono) £q Suruiesy) uorssas ] ‘08 savad g 1nogn .1of paayj [ ‘usdpvd
Inoj oY) Ul Yano} Jo osuds e djerodioduf ‘punoie Awr pauipay [ [1un awil 2]q1iid) v poy
doeyd Sunj[em 9[qe10Jwod [99) A3y} QWY [ ‘2Snoy 1y 03Ul PaAOUL JS.41f dM UdY
oy Jo dew 9AnIUZ09 1830 € dojoAap 03 19y/s1y noqe dewr 9ARIUZ00 18I[D 'S1 3uly)d1242 2.10YM Mouy [ Snv1aq asnoy| ay Jo
(owir) JUDIAIINS YIIM) INO) PI[IRIAP B IO e dojoaap 03 y3nous Juof SulAl] 101y woo.t 3ulAl] ayJ ul 2]qDLIOJW0d Wiy [ I0JRI[IOR] dew oAnugo)
*I00[}
Y} UO 9[0B)SQO UE PUIj PUE (SIILISUMOp
pue sareysdn Sunjjem “g-9) ooeds oy
AI[IqIsia ay) 0uBYUI ajeSiaeu 03 [njdjoy o1e SWOOI J1[-[[oM “Buryy 1523319 ay sv Suny31y
0} WOy Y} Ul SIyYS1| [BUONIPPE [[BISU] UOTSIA [BNPISAI OARY OUM JSOU) 10,  "asnoy ayj u1 s)y31] [puonippp pajvsut | 10yeu(oe]  Sunysiy Joopu]
"SYSH [[e] oY) ojeSnIu
pue Jurjej Jo 1eaJ 9onpar 0) padjay *[Bunypnf fo] .vaf 10y; Jo asnvdaq y100q
qn)/)00q JIMoYs dy) Ul Jeq AjaJes v A2M0Ys ay] ul S.apq afvs nd aapy [ 10yeI[IOR] Ieq qerd puep
'SOOBJINS JoM 0} aNp “umop aps o pury imq qnj
JomOys & Sunyey ofiym painfur SumeS  ayy fo a3pa aiyy uo 115 SAbmp uvd | ‘YIng
sSunyeoo difs-nue ‘sreq qeis pue Surj[ej ‘oouefeq Sursof ynoqe qny v 2yv) 01 JUPM [ J] fjosdur 4q auioy (oor}Ins Jom)
‘syewr dijs-uou ym wooayreq ay) dinbg PAUIEdU0I A1k A3} ‘SSO[ UOISIA 0} on(] ] fi [1om0ys] 11 op 01 ay1] 1, u0p | LRy IPmoys
SUOLIDPUIUUIOIDY suondriasaq 1d.420x57 AoLLIDG 10 soudyIgng sowdy |
: T AOIDI1OD ]




H.N. Kim

72

Facilitators and barriers to reducing fear of falling, and relevant recommendations for

older adults with

Table 2

inued)

lities (conti

isabiliti

1d

visua

I1em oyp ojur Surdwing wouy juoadxd

"QWIOY JY/SIY ST I J1 UOAD [[eM dU) Ojul
dwing usyyo £oy) 10 A "JIeW 90UAIJAI B

Se [[em A1) JOPISU0O AdY) asneIaq [[em
2y} Yonoj) 0) pud) A “Y[em sanI[Iqesip

‘TP IDY] 01Ul PAYIDULS
a4, ] awy yifif ayy sayvut Appoy ‘11 opu1
un.d [ 242y} 1y314 [Jom 10y) 210y [ “[]pMn

aYy 01 U0 pjoy pup Jsuw3Iv puvy (w
nd pinod [ 1oy Sunyouios 10 Juijiva v

SDM 2.42Y) IDY) YSIN [ “SIIPM 0l Suiuun.L

wp | ‘0§ apind o} sjppm ayy Juisn

wy [ pup ‘mou yjpm oj Sjppm ayy Su1joaf

wp [ ‘Ajap2]dwiod puiyq oS oy anuruod
07 3u103 131 vy} pauLioful 1snf svm |

(s[rem ojur

0} pue opIng 19)9q 03 SuIjIer e [[eIsu] [BNSIA UM S)NPE JP[O USYA ‘uondad.iad 1y31) 1dooxa ‘Bunyjou aavy | 1oLueg dwng) sremy
€z
10} paredard KjoaniuSos pue AjpesrsAyd
9q [[1M A3} JBY) YONS SITL)S IJUNOOUD Buryppm
01 1noqe jsnl oxe o) 1By} WoY) SWLojul moqp snoatau L4 wv [ 31 03 123
Jey) (103801pUI J[1)9B) B 10) d[[Ielg 0] doa.42 [ ‘Buii0d uMop-dajs v s1 2421}
duy e osned Aew e [ejsut 03 [nyd[oy 9q p[nom I ‘Yono)  mouy J JJ “Suijinf fo pw.ifv wp [ puno.n (puey £q)
Jey) SIIB)S TedU/I® SIOJRIIPUL J110) dJB[J JO osuas & uo A]o1 0 pud) Aoy sy Ao dwt j22f 01 spupy Lwt asn 1sn]  I0yeN[IOR] [ono) Jo asuss
“WOOIY)eq dY) Ul S3ul[[eJ JO YSLI oY)
asearour pue Sur[fey jo Jeaj dojoasp 03
woy) 9sned [[Im Jey) (9oue[eq S[ONUOD
jey) Jea souur oy Jo 1red ayy ur wejqord “Bupmp.o w, J 10 paq ayy up ysnl ui, |
© Aq pasneo ssourzzip Suruurds ‘poq $123 11 fi puy Info.vd Ajgnop pun
JO uonesuas e “o'1) 03110A 0udLdxe Iy JO 24DMD 2G 0) paLy 24, [ UIDSD Ing o3nIA
UQYJO SANI[IQESIP [ENSIA Y)M S)NPR  "2NSSI UD 2G UDD IDY) ‘0S * [Woo.4yipqg Y] —19[10) & JJO
19P[O 19]10] B JJO pue uo Jumnidg o[IyA 3uisn apiym] 031124 2avY [ ‘SAUNIUIOS JoLueq pue uo Sunien
1010} © JJO
pue uo umag YIm 191Ul 1By SIAUY
Jyns 1ayy 39 “Guiyrey Jo pooyrad
oy pue Juif[ej Jo Iedj Juisearour Jirs a4 saauy anod ay1] S, 11 2sNPI2q
‘suonIpuod yieay [edrsAyd 11ay) noqe w1} Y3noa v aq pINom 11 Sv SulLIOw SSUIINIS U
PAUIIOUOD dIB SANI[IQESIP [BNSIA M ayy u1 Supf Jo 1vaf 122f T 12]101 —19[10) & JJO
S}npe 19p[o ‘UOISIA 100d 0} uonIppe Uy v _ffo pup uo 3u13a3 03 Sau10 31 UY Y 1ouIeg pue uo Sunien
SUOHDPUIUUI0DDY suondiiosaq 1d120x7] AoLLIDG 0 sawa11gng sowidy |
: T AOIDII1OD ]




73

Older adults with visual disabilities and fear of falling

Facilitators and barriers to reducing fear of falling, and relevant recommendations for

older adults with visual disabilities (continued)

Table 2

SIe}

0) SuIpea] ‘[onuoo aso AJIsed ued AYs/oY
ASIMIDYIO IOUMO 9T} WOIJ SaouL)ISIp Suo|
uni 0} 3op oy} Surmor[e Suiproae yI3udns
TeorsAyd pue az1s s,30p ayj 10J ysed|
endoidde ue ursn 39 ‘suonneodrd

*[[BJ 0 JOU/WIY dSNED PUE 19911S
o) umop 1oy iy [nd 0y 198uons oq
Kew Sop 10Y/SIY SB PAJLAS[D 9q P[NOD

Surjre;y Jo 1eay 9y ‘Sop 1Y) PIM J[eM

‘122.418 21 f0 dppprut 2y) ul J1af [ puv ‘out
Buyynd spm ayg “3op ayy 103 15.41f | uaym

Sop
B ym Supjem

10doid Sunyey £q Sop ayp yrem 0] pud) pue 0p B dALRY OYM JSOY) 10| SDM I “UMOp []2f pup 20UDIPq 1SO] [ 1oLueg ‘ap1sino guron
Kjoyes 10J [EMOPIS oY) UO
dooy pue (s[rey/sdin Sursnes sa[oe)sqo 10) ‘pooynoqusSiou 11/ 01 10U ST SUryy uww
SHIBW QOUDIJI JOqUISWAI PUL AJ1IUdPI oy ur syjed Sunjiem oy Apy ‘a4ns jou wi, | aSNNI2q pooy.LoqyIiau (yyed Sunyjem)
03 o8eueW UBD dYS/AY Jey) yons (Swoy  yim Jerjrwey 104 jou axe Koy se Surjfey At Ul punoap payipm 10u davy | pooyanoqusiou
oY) Jeau 1o punoie “3-9) pooyrmoqysiou Jo 189) 0) onp pooynoquSou Y} AJpaisnq [ dym s, vy Su103 ui, [ 2.40ym oy
AU} YIIMm JIeI[IUIR] 9q 0} IO} B IJJO Ul punole yem o) A[oyI] sso] a1e Aoy [, Jo yiod 121> v 2avy [ 1Y) 2415 2YDUL | IoLeg punore Sunjjepm
“SSo1y02.4
24 1, uom nod 0 ‘dU0ULOS dADY 0] PadU
nod ‘og ‘1nfa.vd L124 2q 0 103 24, [ 10y}
*QuO[e JPISINO mouy o1 4vaf ySnoua aavy | “as.iom nod
03 0} Jue)ISAY A1 A3} ‘OpISINO painfur sayput 1py) puy fjasdu Aq apisio o3 J1osAw Aq
Suroq pue Juif[ej jo preye are Loy sy 1.1 402 21111] D 2aDY 03 JUIUUISIG WD | Iouaeg apisno uron
Apmdun
Y314 0w, ] “1oy) 2y1] SulyIauios
ooe[d oy yNMm IRI[IWBIUN .10 2103 2y} ‘2oudf 2y U0 Spuvy w103 |
918 A3y} S 9pISINO 03 Aoyl udym  sv 3uoj Sy “apisino Sulpf fo 1vaf v 2avy
9sBaIOUI P[NOM Ful[[e] JO J8d) 119y} [ "2upd Awr 2y} pINom [ “prudl yonui
‘ng 'spooT pjoyasnoy Jo suoedo| 2q pInom [ "asnoy s, 2512 aUOIUOS Ul
pue Jnoke| oy} YIIm Jerjruwej ore Loy} 2.4, oM f1 ‘asnoy sty o 1o 4oy31y yonu
9oe[d IeI[IWRJUN UB 0} SAWOD I UAYM Se QWOY 119y} Ul ulke)s 9[qelIoJwoo 2q pinom saquinu ayp yuryy [ ‘Suijnf ooeyd rerjiwejun  dwoy oY)
QUOAWIOS 10 JUBD UM B [JIM OPISINO O5) Ik SANIIqeSIP [eNSIA YIM S}npe Ip[O Jo uvaf fo j242] ay) 03 SoUI0D 11 UY Y IoLeg ue Sunisip opIsInQ
SUOYDPUIWUIO0IY suonydiiosaq 1d.420x57 Aokting L0 sow21Igng sowdy |
: N AOIDIIJIOD,]




H.N. Kim

74

Facilitators and barriers to reducing fear of falling, and relevant recommendations for

older adults with visual disabilities (continued)

Table 2

Sunjjem 9[IyMm ddue[eq POOT INOK 2INI3S

“IY[eM B PUB QUED B [[)0q S
QAIOS UBD JY) [00) OATJRAOUUI UB POSU
Kewr A3y T, *ANTIQISIA 19A0 AJIIQEIS 0}

ued nok Jey) yons (Azzip [99J 10) ssaueom  uonudpe d1ouwr Aed woy) saxew Jurjey “Anpigois 40w Joue[eq
qrosnu 03 onp doue[eq Jurso] o1e nok ey JO 180J AU [, ‘[[0F Ao} 10}k 1o3[em A0f 4ay]pm Yy aut 103 Loy uayy Suijnf 103 dUBD AIYM
Surooy SuruuiSoq uoyM Ioy[eM B SN NG B UM 31 paoe[dal ‘10ASMOY OUEBD 9JIYM 423f 31 paduvyd uay j2f [ 240f2q e Aq 1oddns
‘IOY[EM © PUE JUBD 3)IYM € [joq dredoig oy pasn Koy ‘uoisia jsof ojdoad 10y SPM 1Y) NG ‘DUDD D YIIN Y]DM 0] pasn | JoLueg ojenbopeu]
‘SUBUI UED UM
Ay yeym mowy| jou op oym djdoad
PayyS1s paoudLIadxa Ay IOAIMOH
‘(9oue)sIsse 19130 10) J1 Fuik1ed
91doad punoie 2185 93e) 0) PaSLINOIUD
axe ordoad pajy3is ey yons
paaredur A[jensia a1e Aay) jey) jed1pul
0} [OQUIAS © SE SOAIOS dUED dNYM df}
‘A3[1qowW pue UOT)BIUSLIO 0} UOTIPPE U]
‘Surj[ej Jo Iead} ur sasearour o) Suipes|
‘(ojdoad payySis £q paxyory s1 aued
© “30) ojdoad payy31s yim paroyiojul U2ANIUDUL 0] UWIOO.L YONUL DADY JOU
9q 03 A1y a1e Koy “(sroddoys PIp 21018 dULOS UMOP UL YOOUY JSOULID
doed m papmoid srew Surddoys Apoqawios pvy aavy | Aom ay1 fo ;o
PIpMOId © Funisia uaym AJNIQESIp [ensIA ¢39) ooeyd o1pqnd © 03 03 sanI[IqesIp aut ysnd puv aw dung p1p dpogauios PMmoId B y3noxyy
© ()M QU0 Auedwooor 0) SUOAWOS pul] [ensIA YIIM S)NPE IOP[O USYA\  PUD dUDD d]IYM D YJIM LIDUWID A Ul SDM [ Joureq Suryrem
ADLLIDG 4O
SUOIDPUIUUIOIDY suondiiosaq 1d120x7] P~ sawal1qng souaYy |




75

Older adults with visual disabilities and fear of falling

Facilitators and barriers to reducing fear of falling, and relevant recommendations for

older adults with

Table 2

inued)

lities (conti

isabiliti

1d

visua

Suruaddey st jeym Sunenjead
pue uado s1es pue (UOISIA [enpIsaI)

ISuQ[ OIS IOMIOYS
pue Sunjjem mo[s apnjour sayoeoidde
10130 "A[oFES M[em 0} Aem e purj

‘days

AD1IOYS A0 UMOP MO]S 0] paads )13 ay1]
‘Su12330d 3uryjom 41213 23uvyd pnom
apdoa "ot fo yuo.f ur Apoaa1p u1oas
Jou ut, J 08 ‘uoisia (pioydiiod At asn

(sdays
I10}10US pue
‘Sunjem mofs
‘umop Sunjoor)

5042 Surdooy e1a s3urpunommns s,0U0 01 Juem Koy se (umop Suryooy “3-9) 01 Suravy w, ] asnv2ag “dn y0o] uiopjos SOISLIJORIBYD
JO aIeME 9Q pUB SSAUAIBME UOTIBN)IS A} jutod JeaU 3} UO SNO0J PUL UOISIA Lioa | puv ‘Su103 wi, [ 2.40ym 4J100x2 Sunjem
doueyuo 03 suroped Suryjem oy isnfpy  [enpisal J1dy) Jo dFejueApe oye) 9jdoog 225 0] UMOP 3ury00] AJUDISUOD UL, [ IOJRII[IOR] ur saSuey)
‘dayssuu apdoad ui synsa.
21 U225 24, noA mouy nod asnnIaq
SOJIAJP JANSISSE ‘suonnesord o} 11fo.4d p.43x2 2q 01 24nY 3snl nod
Jo osn 1odoid 10§ UONBINPS ‘SWEXS UOISIA Surpea] ‘s[[ej Jo JSLI Y} JO SSOUITBME DY) ST QUL U1 “242Y ‘S1 DAJUDUL DY | “PUD 91doad 1oy10
Ie[n3al ‘UOIBNSUOWAP IS1010%d ‘sdnoid 9seaIoul 0} A[oYI] o6 SANI[IqesIP  ay7 fo Suruu13aq ayy Svm Jpy) pup ‘poay JO samjrej-1eau
uo1ssnasip uonuaadid [rey ‘sdoysyiom [enSIA YIIM S)Npe 19p[o ‘paIn(ur S1Y 11y pUD SPADMYIDQ 4240 [12f D] pue saInjrey oy
uonudAald [[ej ““3-0 ‘SUONUIAIOUI SNOLIBA SumoS pue umop Sur[[ej sIoYl0 ‘puvqsny &w 0y pauaddpy jpym St 10y] woly Jurures]
BIA JSLI [[B] 9Y) JO SSOUIRME-J[IS 9SBAIOU] Jo pawwioyur 3uraq Jo 3ura1sqo Ag 2snp22q 20UdLIDAXD WO Mouy Jsnl [ IONRN[IOR] SNOLIBOTA
“yoou 4nod
Surddays pue ‘ojosnur poxe[ar Yp2.4q und nod ‘spaomyonq [jpf nod fi
‘punois3 oy uo Surdders puey ‘Surjjor ‘(seSewrep  ng Apyo S, 1Y) ULV UD YDAAG UDD NOL
-puB-)onI ‘Uone)0l pIemIoy ‘J[ej Aemapis JO uone3dnIu “9'17) INdJ0 0) AIIM ‘110 2y1 yvauq oy djay o1 Suiyduv aavy
UOIX3[J MOQ]d “[[e] premio] ‘Suryenbs 118J ® J1 sounfur paje[oI-[ey osIururu 1, uop NOA 2SNDI2q SPAPMYIDG ADAIN
30 ‘sa1391e)s Jurpue[-oJes Jo dIeme o 0) MOV SUIUIB] Ul PAISAIOIUL IR AJY [, “SpApmguo.f [jpf 01 103 a4, nod ‘ypfnod Jf 1033108 Kjoyes Surfreq
‘1m0 ssod op | puv a.anssa.id poojq moj
2any oSy [ “1001f ay1 uo o passvd jsnl
AJoyes sanianoe [edrsAyd rengai op [ pup woo.yipq aiyj ojur Surypm spm
01 KJ1Iqe $,9U0 193]J8 SUONIIPUOD JTUOIYD ‘painfur 33 pue |[ej 03 [ uayy puv ‘auif 1j2f ‘Suru.iow ayy ur dn
3} MOY pUB Id(IdYM PUB)SIdpUN 13139q 0} way) asned pinod (ainssaid poojq mog 103 [ ‘ajduinxa 10,y “dodp pjnom up3ns
[euorssajord a1edyIBaY 9y YIIM NSU0)) pue s91oqeIp “F°9) SUONIPUOS OTUOND)  PO0]q Al SAUIIDUIOS PUD S2]2GDIP 2ADY | Ioueg sonssI yieoH
‘paanfur Suma3 pue Juijrey Jo ysu ‘soauy aY] uaYI3u243S
oy e3nIw 03 ASI0IIXS Op Ay Jey 01 djay ypyy sdnysnd-jjpm op | pup
0S SSoUdBAM J[OSNW 113y} £q paonpul ‘sajosnut 2y Sutudyi3ua.is s1 n304 ay |
Suryrey jo 1ed) e dojoadp 03 puoy ‘v30d op [ &ym s1 vy *[umop uivf]
SONIIqeSIp [eNSIA YIM S}npe IP[O 11 Op 07 10U pavYy 124 SULIOM WD [ IOYRI[IOR] 9s1010XH
“Knfur
pue jJuaproul [[e} & 0} Surped] A[ejewunn
‘uonouny [eorsAyd pue ‘ySuons 's3a] unod
(son1Anoe SuruayiSuans-o[osnw Q[oSNU ‘SSeW 9[OSNW JO SSO[ PAJe[dl Ul yiua.js dn Suipjing s, 1vyy 2301s oyl SSOUYBOM (owoy oyy
pue ‘o1qooe ‘Sururen aouefeq “S0)  -o3e UL JNOGE PAUIAOUOD A1 KA ‘I1OP[O UO MU JULYLOM 2.4, 2M pup ‘putut Lui fo qrosnut apIsyno/ur)
sanianoe [eorsAyd jusuodwoonnu oq 103 saniqiqesip [ensia ynm ojdoad sy yovq ayy ur sdkomyp s1 3uiginf Jo anaf ay ] JoLueg parejaI-o8y [e1oudn)
SUOYDPUIWUIO0IDY suonydriosaq 1d.420x57 Aokting L0 sow21Igng sowdy |
: N AOIDIIJIOD,]




76 H.N. Kim

Participants lived in home environments that included multiple factors causing them to
develop fear of falling. For example, they have shared their experiences or concerns
about tripping over objects on the floor or bump into household goods (e.g., furniture),
and slipping on slippery rugs and a wet surface during taking a shower. As they have lost
their vision (or have severely impaired vision), they are more likely to fail to detect those
hazardous conditions as compared to their sighted peers, ultimately increasing further the
risk of falling. Their fear of falling was also associated with losing balance when
reaching into cabinets or when getting on and off a toilet as they feel vertigo or have knee
stiffness. On the other hand, they have shared their strategies implemented in the home to
overcome the fear of falling and protect themselves from falls and fall-related injuries.
They, for instance, installed a safety bar, placed additional lights in the home, spent time
developing a clear cognitive map of their house via a sense of touch, relocated household
goods in the first floor to avoid stairs, and installed a high toilet seat.

When participants went outside, their fear of falling was associated with various
environmental hazards. For example, they avoided going outside if they had no one to go
together; were reluctant to visit unfamiliar places even if their caregivers (e.g., sighted
family members or friends) could go together; and were less likely to walk their dogs
who could be stronger than the owner to pull down the street leading to falling.
Participants were more likely to use a white cane outdoor than indoor, and often used it
outdoor even if they had a sighted caregiver near them. They typically used a white cane
for two purposes:

1 the white cane helped those with visual disabilities to scan their surroundings for
obstacles or orientation marks

2 the white cane helped sighted people to recognise those who carry a white cane as a
person who is visually impaired.

People who are visually impaired but keep somewhat residual vision may appear to be
sighted people; thus, they believed that a white cane would be helpful for sighted people
in identifying them as a person with a visual disability and taking appropriate care before
bumping into them and falling down.

Regardless of indoors and outdoors, their fear of falling would also be elevated or
reduced by several other factors. In addition to their poor visual status, the aging effects
contribute to increasing the fear of falling. They were concerned about an age-related loss
of muscle mass, muscle strength, and physical function. Participants who were diagnosed
with chronic diseases such as diabetes and low blood pressure shared their concerns that
those diseases could cause them to pass out, resulting in a fall. Participants implemented
their own interventions to prevent them from developing fear of falling, falling and
getting injured; for example, they did exercise regularly at home and community centres.
As they cannot drive any longer due to vision loss, they tended to obtain transportation
supports from family, friends or community organisations in order to attend exercise
programs at community centres. They also took hazard mitigations into consideration in
order to reduce or minimise fall injuries. For example, they were interested in learning
how to minimise fall-related injuries if a fall were to occur. They shared various
strategies, e.g., falling forwards (instead of backwards) to protect themselves from hitting
the head and fracturing the neck. Other strategies included sideway falling and hand
slapping on the ground. They also learned through other persons’ experience of falling
(i.e., vicarious learning), which helped them maintain or increase awareness of the risk of
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falls, leading to precautions on a daily basis. Since they lost their vision, they have
changed their walking patterns; for example, they greatly relied on a sense of touch while
walking (e.g., touching the wall); and those who had residual vision tended to focus on
the near point by constantly looking down as they wanted to find a way to walk safely.
Other approaches they took included slow walking and shorter stride length.

4 Discussion

This study contributed to advancing knowledge about fear of falling associated with
various activities of daily living among community-dwelling older adults with visual
disabilities. This study found the negative correlation between fear of falling and years of
living in the current home — e.g., those who lived longer in their home are likely to have a
lower level of fear of falling as compared to those who lived shorter in their home. It is
also supported by their exit interview in that after living long enough to develop a
cognitive map about their house, they feel comfortable walking around. If the
questionnaire was, however, designed to examine fear of falling outside the home, their
fear of falling would probably be higher as they would feel uncomfortable walking in
unfamiliar places. As there are lack of published reports that compared the fall frequency
between indoor and outdoor among community-dwelling older adults with visual
disabilities, the results of this study can be further discussed by referring to other studies
that involved sighted older adults. For example, a research team by Hoang et al. (2017)
examined the fear of falling among community-dwelling sighted older adults by using a
scale that considered a combination of indoor and outdoor activities. They reported a
slightly higher mean score of fear of falling outside the home than in the home. Gazibara
et al. (2017) also reported that sighted older community-dwellers fell more often outdoors
(76.8%) than indoors (23.2%). Yet, it does not imply that those with visual disabilities
would fall more often outside the home than inside as falls are caused by various risk
factors such as intrinsic factors (e.g., fear of falling, aging, muscle weakness, gait and
balance problems, and chronic conditions) and extrinsic factors (e.g., lack of stair
handrails, poor stair design, dim lighting, obstacles hazards, and slippery surfaces)
(Centers for Disease Control and Prevention, 2020a, 2020b). For example, numbers of
other research studies on falls among sighted people observed that falls occurred
frequently both inside and outside the home (Pynoos et al., 2005; Timsina et al., 2017),
e.g., 55% of fall injuries occurred inside the home, 23% occurred outside but near the
home, and the remaining 22% occurred away from the home.

As the study of Tinetti et al. (1990) used the same scale in measuring fear of falling as
this study did, the mean value of each item of the fear of falling scale in this study was
compared with that in the study of Tinetti et al. (1990) that included sighted people. All
items in this study indicated higher mean values; in other words, fear of falling of
participants with visual disabilities in this study was greater than that of sighted people in
the study by Tinetti et al. (1990). Thus, it could hypothetically be argued that those with
visual disabilities tend to show greater fear of falling as compared to sighted people,
associated with activities of daily living in the home; however, other sociodemographic
factors that were not covered by this study may lead to different results. As this study did
not include sighted older adults to directly compare with their peers with visual
disabilities, further research is required to examine empirically the effect of vision loss on
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fear of falling between sighted and visually impaired community-dwelling older adults
inside and outside the home by controlling other sociodemographic factors to be constant.

Although there are a few published studies focusing on fall risk factors for older
adults with visual disabilities, they did not focus on fear of falling (Dhital et al., 2010;
Brundle et al., 2015). This study contributed to:

1 advancing knowledge of fear of falling among older adults with visual disabilities
both inside and outside the home

2 identifying a set of facilitators and barriers to reducing fear of falling and mitigating
the risk of falling.

In the home, their fear of falling was influenced by various barriers and facilitators; for
example, the barriers included slippery rugs, objects on the floor, reaching into cabinets,
rearranged household goods, shower, knee stiffness, vertigo and walls, while the
facilitators included hand grab bars, additional indoor-lighting, cognitive mapping of the
house, one story house, a high toilet seat, and hand use. There is evidence suggesting that
at least one-third of all falls among older adults are caused by environmental hazards in
the home (Tremblay and Barber, 2005; Guimarées et al., 2014; Josephson et al., 1991).
The environmental hazards in the home typically refer to slippery surfaces, poor lighting
and loose rugs, and the most common environmental hazard for falls in the home is
tripping over objects on the floor (Tremblay and Barber, 2005). It is well documented
that there are positive relationships between the presence of environmental hazards in the
home and falls; for example, Isberner et al. (1998) found that older adults who had a
history of falls tended to live in the home where handrails were not equipped and floors
were uneven. Older adults living in the home with environmental hazards were more
likely to have reported a fall incident in the past three months (Fletcher and Hirdes,
2002). Carter et al. (1997) conducted a home inspection for 425 older adults and
uncovered that 80% (n = 542) of homes were exposed to at least one hazard and 39% (n
= 164) had more than five hazards (e.g., absence of appropriate grabs and handrails). As
older adults with visual disabilities have poor vision (or no light perception at all), it
could be argued that older adults with visual disabilities are more likely to be vulnerable
to environmental hazards in the home as compared to their peers without visual
disabilities.

Outside the home, fear of falling among older adults with visual disabilities was
affected by various variables, e.g., visiting an unfamiliar place, going outside alone,
walking around the neighbourhood, going out with a dog, walking through a crowd, and
inadequate support by a white cane. Carter et al. (1997) contended that the risk factors for
outdoor falls would be different from that for indoor falls due to different environmental
conditions. Kelsey et al. (2012) also observed different characteristics of falling between
indoors and outdoors as indoor falls were more likely to occur among individuals with
poor health conditions while outdoor falls were among healthy, active individuals. When
older adults with visual disabilities in this study go outside, they were to rely on assistive
devices (e.g., a white cane), a service dog, or personal assistance (e.g., holding on to a
sighted person’s elbow), which are what they are less likely to rely on inside the home.
Therefore, their fear of falling outside the home were likely to be induced by a dog and
assistive equipment inferred with external environmental conditions (e.g., a failure to
detect objects on the ground) or visiting unfamiliar and crowded places (e.g., excessive
anxiety due to sighted people ignoring the white cane, overstepping, or inferencing with
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manoeuvring a white cane). As this study did not observe older adults with visual
impairments while they were outside in the midst of working at their workplace, walking
nearby the home, or walking around the community, this study’s interview might cause
the participants to rely on their retrospective memories about walking outside; thus,
actual observations may lead to different results (e.g., different sets of factors leading to
fear of falling).

Participants in this study implemented their own strategies to deal with fear of falling
and mitigate the risk of falls, e.g., exercise, falling safely, and vicarious learning from the
failures (or near-failures) of other people. In the literature, various fall prevention
interventions have been introduced for sighted people, including environmental
assessment and modification such as placement of additional lighting and handrails;
vision assessment and treatment; exercise training; and calcium and vitamin D
supplementation (Tricco et al., 2017; Guirguis-Blake et al., 2018). Among those different
interventions, exercise is reported to be the most effective approach for sighted people;
for example, a meta-analysis study (Guo et al., 2014) incorporating 111 studies (n =
51,551 participants in total) evaluated a number of different fall-prevention interventions
(e.g., multiple- and single-component interventions) and found that single exercise
interventions contributed to effectively reducing risk of falls among older adults with and
without cognitive impairments in institutional or non-institutional settings. However, as
previous studies did not test the efficacy of the fall prevention interventions by including
older adults with visual disabilities, further research is needed to investigate the
effectiveness of those interventions for those with visual disabilities both inside and
outside the home. Furthermore, the conventional fall prevention exercise programs were
merely designed under the assumption that learners can see the instructional manuals (or
the instructors) such that those conventional programs would be challenging for those
with visual disabilities to understand and practice exercise. Further research is essential to
determine the effectiveness of exercise interventions and to design them to be accessible
to those with visual disabilities. Besides exercise interventions, other conventional
interventions would also need to be modified, based on evidence, to better accommodate
people with visual disabilities at risk of falls because the one-size-fits-all approach would
be inadequate. For example, the research team by Foster et al. (2014) tested the
effectiveness of a high-contrast highlighter that was placed on the edge of stair threads to
improve safety on stairs for people with visual impairments. They found that the
highlighter led to a decrease in the number of accidental foot contacts (from 15% to 3%);
however, their study was conducted via a simulated vision condition, i.e., younger
sighted participants (average of 24.0 + 4.3 years old) wore cataract simulation goggles
and experienced the highlighter. In user studies, blindfolded sighted participants often
evaluate assistive technology applications on behalf of their peers with visual disabilities;
however, such simulation approach is likely to fail to address needs of those with visual
disabilities (Silverman et al., 2015). A fall prevention intervention designed for sighted
people should, thus, be tested by people with visual disabilities and/or redesigned to fit
those with visual disabilities, as necessary. Pundlik et al. (2015) developed a portable
collision warning device for people with peripheral vision loss and observed that the
device could reduce the number of collisions (i.e., approximately 37%) in an obstacle
course. However, they did not test the device in home environments as they tested it
under highly controlled conditions using a 41-metre-long loop-shared course. Their
device, as a fall prevention intervention, would still be questionable as to whether people
with visual impairments in the home could benefit.
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A few limitations may affect this study. This study used the fear of falling scale that
was developed by Tinetti et al. (1990), and the scale covered only 10 different activities
of daily living in the home. As this study found multiple barriers leading to increases in
fear of falling, the inclusion of more various activities of daily living in the scale would
result in different results. The fear of falling scale in this study focused on home
environments while the participants felt fear of falling both inside and outside the home,
and furthermore the correlation analysis indicated that the participants living longer in
their home were more likely to show lower fear of falling as compared to those living
shorter in their home. As they would be unfamiliar with places outside, their fear of
falling outside would be different than inside. Further research is needed to obtain a
deeper understanding of fear of falling among older adults with visual disabilities under
various contexts. Future research will also be conducted with a larger sample size to
examine the recommendations for reducing fear of falling (as presented in Table 2) and to
construct a statistical model via regression analysis in order to investigate the relationship
between the recommendations and the fear of falling (and/or actual falls) via a
longitudinal study (e.g., repeated observations of participants over long periods of time).

5 Conclusions

The present study contributed to advancing knowledge about facilitators and barriers to
reducing fear of falling that were associated with aging issues, visual disabilities, or both.
Those facilitators and barriers were identified by comprehensively reviewing internal and
external environments (e.g., indoor and outdoor), tools that they used on a daily basis
(e.g., assistive devices for people with visual disabilities and general household goods),
humans (e.g., limitations, capabilities, and preferences), and tasks (e.g., activities of daily
living). This study suggested adequate recommendations to handle their fear of falling,
eventually leading to mitigating the risk of falls.
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