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ABSTRACT

Keywords: Objective: Although aging has a strong impact on visual acuity (VA) and falls, their interaction is understudied in
DO-HEALTH generally healthy older adults. This study aimed to examine if and to what extent baseline VA is associated with
falls

an increased risk of all and injurious falls over 3 years in generally healthy community-dwelling older adults.
Design: Observational analysis of DO-HEALTH, a double-blind, randomized controlled trial.

Setting and Participants: Multicenter trial with 7 European centers: Zurich, Basel, Geneva (Switzerland),
Berlin (Germany), Innsbruck (Austria), Toulouse (France), and Coimbra (Portugal), including 2157
community-dwelling adults aged 70 years and older without any major health events in the 5 years prior
to enrollment, sufficient mobility, and good cognitive status.

Methods: The numbers of all and injurious falls were recorded prospectively by diary and in-person
assessment every 3 months. Decreased VA at baseline was defined as better-eye VA lower than 1.0.
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older adults
visual acuity
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We applied negative binomial regression models for all and injurious falls, adjusted for age, sex, prior
falls, treatment allocation, study site, baseline body mass index, and use of walking aids.
Results: Among the 2131 participants included in this analysis (mean age: 74.9 years, 61.7% were women,
82.6% at least moderately physically active), 1464 (68.7%) had decreased VA. Overall, 3290 falls including
2116 injurious falls were recorded over 3 years. Decreased VA at baseline was associated with a 22%
increased incidence rate of all falls [adjusted incidence rate ratio (alRR) = 1.22, 95% CI 1.07, 1.38, P =.003]
and 20% increased incidence rate of injurious falls (aIRR = 1.20, 95% CI 1.05, 1.37, P = .007).
Conclusions and Implications: Our findings suggest that decreased VA is an independent predictor of an
about 20% increased risk of all and injurious falls, highlighting the importance of regular eye examina-
tions and VA measurements for fall prevention, even in generally healthy and active older adults.

© 2024 The Authors. Published by Elsevier Inc. on behalf of AMDA — The Society for Post-Acute and

Long-Term Care Medicine. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).

The number of adults aged 65 years and older will increase in
Europe' and globally,? leading to a rise in falls, occurring in approxi-
mately every third person aged 65 years each year and every other
person aged 80 years each year, with half of them experiencing several
falls.® Falls have a significant economic impact, with fall-related in-
juries ranking among the top 20 most costly medical conditions.* At
the individual level, 20% of falls cause a serious injury,”® leading to
fear of falling in every third person,’ resulting in self-restriction in
activities” and admission to nursing homes.® Although the risk of
falling is multifaceted, vision has been suggested to be a key
contributor to this risk.” Notably, decreased visual acuity (VA), the
most common visual deficit,'® may be particularly important. Aging is
associated with a deterioration in VA from the age of 50 years and
with an increased incidence of eye pathologies.!! Decreased VA not
only affects the visual feedback itself but may also impair the vestib-
ular system’s control of postural balance.!” Consequently, impair-
ments in visual functions affect postural control and may be
associated with an increased risk of falls.'>'> However, literature re-
views of prospective studies have concluded that evidence on the
association between VA and falls among older adults remains limited
and inconsistent.>' The latter may in part be explained by the limited
sample size of several studies,””!® and the retrospective reporting of
falls,'®?%23 which may lead to under-reporting of falls in these
studies.?

The aim of the present study was to examine if and to what extent
baseline VA was associated with the prospective incidence of all and
injurious falls over 3 years of follow-up among generally healthy and
active older adults from 5 European countries.

Methods
Participants and Study Design

This study is a post hoc observational analysis of the DO-HEALTH
(Vitamin D3—Omega 3—Home Exercise—Healthy Ageing and
Longevity Trial) clinical trial, a 3-year, multicenter, double-blinded,
randomized controlled clinical trial (NCT01745263).> A total of 2157
community-dwelling generally healthy adults aged 70 years and older
were recruited from 7 centers in 5 European countries: Zurich, Basel,
Geneva (Switzerland), Berlin (Germany), Innsbruck (Austria), Toulouse
(France), and Coimbra (Portugal). Inclusion criteria were an absence of
major health events in the 5 years prior to enrolment, sufficient
mobility to come to the study centers, and good cognitive function
with a Mini-Mental State Examination score of at least 24. In order to
include participants with an increased risk of falling, recruitment was
stratified to include approximately 40% of enrollees with falls in the
12 months prior to enrolment. Further details about the trial design
and main findings can be found elsewhere.?%?”

Outcomes

The outcomes were the total number of all falls and the total
number of injurious falls experienced over the 3-year follow-up.
Falling was defined as “unintentionally coming to rest on the
ground, floor, or other lower level”; coming to rest against furniture or
a wall was not considered a fall.?® Injurious falls were defined as falls
that led to any injury (ie, skin wound, significant bruising, or fracture).
The numbers of all and injurious falls were recorded prospectively
over the follow-up. Supported by a fall diary, all 2157 participants
were asked whether they had sustained a fall in the last 3 months at
each 3-monthly contact—by phone or during a clinical visit. In case a
participant experienced a fall, a detailed and validated fall protocol
was applied, collecting the fall circumstances, related injuries, treat-
ment, and related health care utilization. The number of participants
who sustained at least 1 fall over the follow-up was considered as a
secondary outcome.

Exposure

Baseline VA, defined by the ability to distinguish objects at a spe-
cific distance,”® was measured using Landolt rings at a 5-m distance.
The Landolt optotype is a figure resembling a C-shape with an opening
that is one-fifth of its outer diameter.>*>! Participants were asked to
identify the direction of the opening in the Landolt ring, with opto-
types getting progressively smaller. The test was continued until less
than 50% of the rings per line were recognized correctly. Participants
used their usual visual aids during the test, if available. VA was
measured in decimal values and ranged from 0.1 to 1.25, with higher
values indicating better VA. Each eye was examined separately, and
the higher value between the right and left eye, the so-called better-
eye VA, was used as the main exposure. Decreased VA was defined as
baseline better-eye VA lower than 1.00, whereas normal VA was
defined as baseline better-eye VA equal to or greater than 1.0, in
alignment with previous research and the World Health Organiza-
tion’s latest World Report on Vision.'>>?

Baseline Covariates

Participants’ characteristics such as age, sex, and body mass in-
dex (BMI) were collected at baseline. Comorbidities were assessed
with the Self-Administered Comorbidity Questionnaire by Sangha
et al.>> Frailty status was defined according to the Fried physical
frailty phenotype.>* Polypharmacy was defined as the use of 5 or
more medications.>® Frequency of physical activity (0, 1-2, >3 times
per week) was measured using the Nurses’ Health Study
questionnaire.>®
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Statistical Analysis

Baseline demographic and clinical characteristics of the study
population are presented overall and for participants with decreased
and normal VA, separately. Differences between the 2 groups with and
without decreased VA were tested using the Wilcoxon rank sum test, t
test, or %2 test, for non-normal, normal, and categorical variables,
respectively.

For all and injurious falls, separate negative binomial regression
models were fit with an offset of log of person-years in the study.
Person-years were calculated from randomization to drop-out, to
death, or the end of the trial. The primary exposure was decreased VA,
and adjusted models controlled for age, sex, prior falls, treatment
allocation, study center, baseline BMI, and baseline use of walking
aids.

Potential effect modifications by sex, age, and history of falls in the
relationship between baseline VA and the number of all and injurious
falls were investigated by adding interaction terms between the
exposure and subgroups of sex, age (70-74 and >75 years), and history
of falls in the 12 months prior to enrollment (yes or no) in the
multivariable models. Subgroup analyses were performed in case of
statistical significance of the respective interaction terms.

In a sensitivity analysis, additional adjustment was made on the
baseline number of comorbidities, baseline frailty status, baseline
polypharmacy, and baseline physical activity levels. As cataract
surgery significantly improves VA®>” and has been shown to reduce
fall incidence,® we excluded participants who underwent eye
surgery for cataract (n = 373) in a second sensitivity analysis.
Finally, in a third sensitivity analysis, we excluded participants
reporting the use of multifocal glasses (n = 220) because these
visual aids were found to be associated with an increased risk of
falls.> All results are expressed as incidence rates, and incidence
rate ratios along with 95% CIs for all and injurious falls and pre-
sented for participants with decreased and normal VA at baseline.
The odds of falling at least once were modeled using logistic

regression models with an offset of the log of person-years in the
study, controlling for the same covariates as in the main analysis.
Statistical analyses involved using SAS, version 9.4. A 2-sided P
value <.05 was considered statistically significant.

Ethics

The Cantonal Ethical Committee of the Canton of Zurich approved
this ancillary analysis (BASEC-Nr 2021-02125). Informed consent was
obtained from all individual participants included in the study.

Results
Baseline Characteristics of the Study Population

Of the 2157 DO-HEALTH trial participants, 26 (1.2%) had missing
information on VA at baseline so that 2131 participants were included
in this analysis. Among them, 1464 (68.7%) had a decreased VA at
baseline. The distribution of baseline better-eye VA in our study
population is presented in greater detail in Supplementary Figure 1.

The baseline characteristics of the study population are presented
in Table 1. Overall, the mean age was 74.9 (SD: 4.4) years and 1315
(61.7%) were women. As intended by the trial recruitment strategy,
41.8% of participants experienced a fall in the year preceding the
randomization. At baseline, participants with decreased VA were
more likely to be women (P < .001), to be older (P =.001), to have a
higher BMI (P =.003), to have a higher number of comorbidities (P <
.001), to be less physically active (P < .001), to use walking aids at
baseline (P =.009), to have polypharmacy (P <.001), and to be at least
prefrail or frail (P <.001), compared to participants with normal VA.

Decreased Visual Acuity and Incidence Rates of All falls

The distribution of all falls within the study population with
further stratification by VA group is presented in Figure 1A and C. Over

Table 1
Baseline Characteristics of the Study Population
Decreased Visual Acuity Normal Visual Acuity P Value* Overall
(n = 1464; 68.7) (n =667; 31.3) (N =2131)

Sex, n (%) <.001

Men 510 (34.8) 306 (45.9) 816 (38.3)

Women 954 (65.2) 361 (54.1) 1315 (61.7)
Age, y, mean (SD) 75.5 (4.7) 73.7 (3.5) <.001 74.9 (4.4)
Age categories, n (%)

70-74y 770 (52.6) 453 (67.9) 1223 (57.4)

>75y 694 (47.4) 214 (32.1) 908 (42.6)
BMI, mean (SD) 26.5(4.3) 25.9 (4.2) .003 26.3 (4.3)
Prior fall, n (%) 617 (42.14) 274 (41.1) .64 891 (41.8)
Number of comorbidities, mean (SD)' 1.9 (1.5) 1.3(1.2) <.001 1.7 (1.4)
Physical activity level, n (%) <.001

None 306 (20.9) 65 (9.8) 371(17.4)

1-2 times per week 446 (30.5) 196 (29.4) 642 (30.2)

>3 times per week 711 (48.6) 405 (60.8) 1116 (52.4)
Use of walking aids at baseline, n (%) 35(24) 5(0.8) .009 40 (1.9)
Polypharmacy, n (%) 450 (30.7) 127 (19.0) <.001 577 (27.1)
Frailty status, n (%) <.001

Robust 714 (49.7) 408 (61.5) 1122 (53.5)

Prefrail 663 (46.2) 251 (37.9) 914 (43.5)

Frail 59 (4.1) 4(0.6) 63 (3.0)

*Differences between participants with decreased and normal visual acuity at baseline were assessed by an independent t test for continuous variables and % tests for

categorical variables.

fSelf-reported number of comorbidities was assessed by the Sangha questionnaire, range 0-13.
Frequency of physical activity was measured using the Nurses’ Health Study questionnaire.

SPolypharmacy was defined as the concomitant use of 5 or more medications.

IFrailty status was defined using the Fried Physical Frailty Phenotype, which evaluates 5 criteria: fatigue (self-reported), unintentional weight loss (self-reported loss of
more than 5% of total body weight), reduced physical activity (self-reported), slowness (impaired walking speed), and weakness (low grip strength). Participants are classified
as at least prefrail when 1 or more of the criteria are presented and otherwise classified as robust.
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Fig. 1. Distribution of all and injurious falls in the study population and across visual acuity groups. Panel A presents the overall distribution of all falls within the study population,
whereas Panel C focuses on the distribution of injurious falls. Panels B and D provide a breakdown of the distribution of all falls and injurious falls, respectively, among participants

categorized by visual acuity as either decreased or normal.

the 3 years of follow-up, a total of 2397 and 893 falls were recorded
among participants who had decreased and normal VA at baseline,
respectively. This reflects a crude incidence rate of all falls of 0.60 (95%
CI10.56, 0.64) in participants with decreased VA and 0.48 (95% CI 0.43,
0.53) with normal VA, per person-year.

In the multivariate analysis, adjusting for study site, sex, age,
previous fall, baseline BMI, and baseline use of walking aids, decreased
VA at baseline was associated with a 22% increased incidence rate of
all falls (IRR = 1.22, 95% CI 1.07, 1.38, P = .003) (Table 2).

Decreased Visual Acuity and Incidence Rates of Injurious falls

The distribution of the number of injurious falls, both overall and
by VA groups, is presented in Figure 1B and D. A total of 1531 and 585
injurious falls were recorded among participants who had decreased
and normal VA at baseline, respectively. This reflects a crude incidence
rate of injurious falls in participants with decreased VA of 0.38 (95% CI
0.36, 0.41) and 0.31 (95% CI 0.28, 0.35) with normal VA, per
person-year.

In the multivariate analysis, adjusting for study site, sex, age,
previous fall, baseline BMI, and baseline use of walking aids,
decreased VA at baseline was associated with a 20% increased inci-
dence rate of injurious falls (IRR = 1.20, 95% CI 1.05, 1.37, P =.007)
(Table 3).

Subgroup Analyses

We did not proceed with the subgroup analyses as we did not find
any indication of effect modification by sex (P =.82 and P = .43, for all
and injurious falls respectively), age (P = .93 and P = .41, for all and
injurious falls respectively), and prior falls (P =.69 and P =.72, for all
and injurious falls respectively) in the association between VA and
both all and injurious falls.

Sensitivity Analyses

When further controlling for baseline frailty status, number of
comorbidities, and polypharmacy, decreased VA at baseline was
associated with a 20% increased incidence rate of all falls (IRR =
1.20, 95% CI 1.06, 1.37, P = .005) and a 19% increased incidence rate
for injurious falls (IRR 119, 95% CI 1.04, 136, P = .011)
(Supplementary Table 1). Also, when we excluded participants who
underwent cataract surgery over the follow-up, decreased VA at
baseline was still associated with a 22% increased incidence rate of
all falls (IRR = 1.22, 95% CI 1.06, 1.41, P = .006) and 22% increased
incidence rate of injurious falls (IRR = 1.22, 95% CI 1.05, 141, P =
.012) (Supplementary Table 2). Further, when we excluded partici-
pants who reported the use of multifocal glasses, participants with
decreased VA at baseline had a 22% increased incidence rate of all
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Table 2
Incidence Rates of All Falls Among participants With and Without Decreased Visual
Acuity at Baseline

Decreased Visual Normal Visual

Acuity Acuity
(n = 1464; 68.7%) (n = 667; 31.3%)
No. of all falls 2397 893

Crude estimates
Incidence rate of all falls
(95% CI), per person-year
Incidence rate ratio (95% CI) 1.25(1.10, 1.41)
P value <.001
Adjusted estimates
Incidence rate of all falls
(95% Cl), per person-year
Incidence rate ratio (95% CI) 1.22 (1.07, 1.38)
P value .003

0.60 (0.56, 0.64) 0.48 (0.43, 0.53)

0.54 (0.51, 0.58) 0.45 (0.40, 0.50)

The association between baseline visual acuity and all falls was assessed using
negative binomial regression models with an offset of the log of person-years in the
study. The crude model is unadjusted, and the adjusted model controls for study
site, sex, age, previous fall, baseline body mass index, and baseline use of walking
aids.

falls (IRR = 1.22, 95% CI 1.06, 1.40, P = .005) and an 18% increased
incidence rate of injurious falls (IRR = 1.18, 95% CI 1.03, 1.36, P =
.021) (Supplementary Table 3).

Decreased Visual Acuity and Odds of Falling at Least Once

In total, 906 participants with decreased VA sustained at least 1 fall
over the follow-up whereas there were 386 participants who fell at
least once among those with normal VA at baseline.

In crude analysis, participants with decreased VA had a 23%
increased odds of falling at least once over the follow-up, compared
with their counterparts with normal VA (OR = 1.23, 95% CI 1.01, 1.49,
P = .038). However, after adjusting for confounding variables, this
association was no longer statistically significant (Supplementary
Table 4).

Discussion

In this prospective study among 2131 generally healthy and active
community-dwelling older adults from 5 European countries,

Table 3
Incidence Rates of Injurious Falls Among Participants With and Without Decreased
Visual Acuity at Baseline

Decreased Visual Normal Visual

Acuity Acuity
(n = 1464; 68.7%) (n = 667; 31.3%)
No. of injurious falls 1531 585

Crude estimates
Incidence rate of injurious
falls (95% CI), per
person-year
Incidence rate ratio (95% CI) 1.22 (1.07, 1.38)
P- value .002
Adjusted estimates
Incidence rate of injurious
falls (95% CI), per
person-year
Incidence rate ratio (95% CI) 1.20 (1.05, 1.37)
P value .007

0.38 (0.36, 0.41) 0.31 (0.28, 0.35)

0.35(0.33,0.38) 0.30 (0.26, 0.33)

The association between baseline visual acuity and injurious falls was assessed using
negative binomial regression models with an offset of the log of person-years in the
study. The crude model is unadjusted and the adjusted model controls for study site,
sex, age, previous fall, baseline body mass index, and baseline use of walking aids.

decreased VA at baseline was associated with about a 20% increased
incidence rate of all and injurious falls, independent of key risk factors
for falls including age and history of falls in the 12 months prior to
enrollment. The robustness of these findings was confirmed by 3
sensitivity analyses, adjusting for additional potential confounders
including baseline frailty status, number of comorbidities, and poly-
pharmacy, and excluded participants who underwent cataract surgery
or those who were wearing multifocal glasses.

These findings bring new evidence on the relationship between VA
and the prospective incidence of falls among community-dwelling
older adults and complement previous longitudinal findings. In a 1-
year prospective cohort study following 428 Finnish women, Kul-
mala et al'® reported that women with vision impairment (defined as
VA lower than 1.0) had a nonsignificantly higher incidence rate of falls
compared to women with normal VA (IRR = 1.5, 95% C1 0.6, 4.2, P =
.39). Another prospective study among 280 community-dwelling
older adults in Taiwan found that baseline VA was not associated
with the number of falls experienced over 2 years (IRR = 1.0, 95% CI
0.8, 1.3)."” The inconsistency between these findings and ours may be
due to the smaller sample size and shorter follow-ups of these studies
compared with the DO-HEALTH trial.”> Also, the authors of these 2
studies did not assess the association between VA and injurious falls.

Further comparison of our findings with the literature appears
limited as most of the studies investigating the relationship between
VA and falls considered the number of participants experiencing 1 or
more falls during follow-up as an outcome, rather than the number of
falls experienced. In a meta-analysis of 15 prospective studies pub-
lished in 2010, vision impairment was found to be significantly asso-
ciated with a 1.4-fold increased odds of falling at least once among
community-dwelling adults aged >65 years.'* However, evidence
from more recent prospective cohort studies that were not included in
this meta-analysis remains conflicting, pointing toward an absence of
a significant association between objectively measured VA and
increased odds of falling®*' or a significant association between vi-
sual impairment and higher odds of falling.”> These conflicting results
may be explained by the heterogeneity in the recording of the fall
events. The particular importance of a prospective and frequent fall
ascertainment was demonstrated in the meta-analysis of Deandrea
et al'* The authors found a stronger association between vision
impairment and the odds of all falls when they only included studies
with a high-frequency fall assessment (OR = 1.35, 95% CI 1.18, 1.54, in
all studies, and OR = 1.51, 95% CI 1.29, 1.78, in studies with high fre-
quency of fall assessment).'*

When considering the number of participants who sustained at
least 1 fall as a secondary outcome, our study, which used high-
frequency fall assessments over 3 years, reported that participants
with decreased VA had a 23% increased odds of falling at least once
over the follow-up period, compared with those with normal VA.
However, the initial association between visual acuity and sustaining
at least 1 fall over the follow-up was no longer statistically significant
after adjusting for potential confounding variables. This suggests that
the relationship between VA and fall risk may be influenced by mul-
tiple factors beyond VA alone, underscoring the importance of
considering a wide range of potential confounders in such analyses.
The use of different eye testing charts across studies is an additional
point that precludes optimal comparisons between studies and data
pooling.® Although the WHO defines visual impairment as having a VA
lower than 0.5 in the better eye, along with considering other aspects
like color vision and contrast sensitivity,>? definitions of decreased VA
or visual impairment varied widely across different studies.” Our
findings showing a significantly increased incidence rate of falls and
injurious falls in individuals with better-eye VA lower than 1.0 suggest
that the WHO definition may be too conservative with regard to fall
risk assessment and prevention, especially in generally healthy
community-dwelling older adults.

Downloaded for Anonymous User (n/a) at University of Coimbra from ClinicalKey.com by Elsevier on May 09, 2024.
For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.



794 M. Wieczorek et al. / JAMDA 25 (2024) 789—795

From a physiological standpoint, accurate postural control and
balance involve coordination between visual, vestibular, and propri-
oceptive feedback. The dominance of the visual information in this
process is illustrated by the fact that postural sway increases between
20% and 70% when eyes are closed.*? In addition, it has been shown
that somatosensory and vestibular systems deteriorate dispropor-
tionately with age, leading to an overreliance on visual feedback for
maintaining balance.'”!> Thus, impairments in visual functions may
contribute significantly to the risk of falls.'>'> Despite the increased
incidence of eye pathologies in older age,'! the utilization of eye care
among older adults remains low; only 37% of older adults living in
high-income countries reported having an eye examination in the
previous year.*> Therefore, raising awareness among older adults and
clinicians about the importance of regular eye examinations may
contribute to improving eye health and reducing the incidence and
the burden of falls in this population.**

Our study has several strengths. Falls were recorded prospectively
with a fall diary as well as by in-person interviews every 3 months
over 3 years, limiting potential recall bias. Further, the validity of our
results was supported by the adjustments made on a wide range of
potential confounders and in performing several sensitivity analyses.
Although logarithmic scales like ETDRS charts are often recommended
for research purposes,* the use of Landolt rings to measure VA re-
mains one of the strengths of our study. This choice aligns with the
prevalent use of decimal VA in routine testing in general ophthal-
mology clinics and is supported by the recognized validity and reli-
ability of the Landolt rings.!

However, a few limitations need consideration. First, because our
study was conducted among generally healthy community-dwelling
older adults, our results are less generalizable to more vulnerable
populations including those in post-acute and long-term care envi-
ronments. In addition, it remains unclear if participants were wearing
their usual visual aids at the time of their falls. As a result, we cannot
exclude that VA might have been worse when the fall occurred and the
potential protective effect of consistent eyewear use on fall rates
warrants further investigation in future studies. Additionally, although
our study provides important insights into the relationship between
visual acuity and falls, visual acuity represents one specific aspect of
the complex visual function system. Other components, such as
contrast sensitivity and depth perception, may also play critical roles
in navigating the environment and contributing to the risk of falls.*
Thus, further research is needed to explore how these additional vi-
sual functions contribute to fall risk in the target population. Finally,
because of the observational nature of our study, causality cannot be
inferred from the results, and despite adjustment for key potential
confounders, we cannot exclude the possibility that the associations
between decreased VA and falls may be explained in part by residual
confounding.

Conclusions and Implications

In conclusion, our findings suggest that decreased VA is an inde-
pendent predictor of an about 20% increased risk of all and injurious
falls, highlighting the importance of regular eye examinations and VA
measurements for fall prevention, even in generally healthy and active
older adults. From a policy perspective, these results advocate for the
integration of comprehensive visual health assessments into routine
health care screenings for older adults. Implementing such policies
could significantly reduce fall risk, potentially leading to decreased
health care costs and improved quality of life for the older population.
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Supplementary Figure 1. Distribution of baseline better-eye visual acuity in the study population.

Supplementary Table 1
Incidence Rates of All and Injurious Falls Among Participants With and Without Decreased Visual Acuity at Baseline When Further Adjusting for the Baseline Number of

Comorbidities, Frailty Status, Polypharmacy, and Physical Activity Levels

Decreased Visual Acuity Normal Visual Acuity
(n = 1464; 68.7%) (n =667; 31.3%)

All falls
0.54 (0.50, 0.58) 0.45 (0.40, 0.50)

Incidence rate of all falls (95% CI), per person-year

Incidence rate ratio (95% CI) 1.20 (1.06, 1.37)

P value .005
Injurious falls
Incidence rate of injurious falls (95% CI), per person-year 0.35 (0.33,0.37) 0.29 (0.26, 0.33)
Incidence rate ratio (95% CI) 1.19 (1.04, 1.36)
.012

P value

The association between baseline visual acuity and all and injurious falls was assessed using separate negative binomial regression models with an offset of the log of person-
years in the study. The adjusted models control for study site, seX, age, previous fall, baseline body mass index, baseline use of walking aids, baseline number of comorbidities,

baseline frailty status, baseline polypharmacy, and baseline physical activity levels.
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Adjusted Incidence Rates of All and Injurious Falls Among Participants With and Without Decreased Visual Acuity at Baseline When Excluding Participants Who Underwent
Eye Surgery for Cataract Over the Follow-up

Decreased Visual Acuity
(n =1178; 66.8%)

Normal Visual Acuity
(n = 586; 33.2%)

All falls

Incidence rate of all falls (95% CI), per person-year

Incidence rate ratio (95% CI)
P value

Injurious falls

Incidence rate of injurious falls (95% ClI), per person-year

Incidence rate ratio (95% CI)
P value

0.53 (0.49, 0.57)
1.22 (1.06, 1.41)
006

0.34(0.32, 0.37)
1.22 (1.05, 1.41)
012

0.43 (038, 0.48)

0.28 (0.25, 0.32)

The association between baseline visual acuity and all and injurious falls was assessed using separate negative binomial regression models with an offset of the log of person-

years in the study. The adjusted models control for study site, sex, age, previous fall, baseline body mass index, and baseline use of walking aids.

Supplementary Table 3

Adjusted Incidence Rates of All and Injurious Falls Among Participants With and Without Decreased Visual Acuity at Baseline When Excluding Participants Reporting the Use of

Multifocal Glasses

Decreased Visual Acuity
(n =1310; 68.4%)

Normal Visual Acuity
(n = 605; 31.6%)

All falls

Incidence rate of all falls (95% CI), per person-year

Incidence rate ratio (95% CI)
P value

Injurious falls

Incidence rate of injurious falls (95% ClI), per person-year

Incidence rate ratio (95% CI)
P value

0.53 (0.50, 0.57)
1.22 (1.06, 1.40)
.005

0.35 (0.32, 0.37)
1.18 (1.03, 1.36)
021

0.44 (0.39, 0.49)

0.29 (0.26, 0.33)

The association between baseline visual acuity and all and injurious falls was assessed using separate negative binomial regression models with an offset of the log of person-

years in the study. The adjusted models control for study site, sex, age, previous fall, baseline body mass index, and baseline use of walking aids.

Supplementary Table 4

0Odds of Falling at Least Once Among Participants Without Decreased Visual Acuity at Baseline

Decreased Visual Acuity

Normal Visual Acuity

No. of participants

1464

No. of participants who sustained at least 1 fall 906

Crude estimates
0Odds ratio (95% CI)
P value

Adjusted estimates
Odds ratio (95% CI)
P value

1.23 (1.01, 1.49)
038

1.20 (0.96, 1.50)
10

667
386

The association between baseline visual acuity and falling at least once was assessed using logistic regression models with an offset of the log of person-years in the study. The
crude model is unadjusted and the adjusted model controls for study site, sex, age, previous fall, baseline body mass index, and baseline use of walking aids.
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