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INTRODUCTION

Physical inactivity is a leading cause of preventable morbidity and death in older adults.
27% of adults aged 65 to 74 years and 35% aged 75 years or older report no physical
activity outside of work during the past month.! Being physically active is a “gateway”

for maintaining overall well-being, including preserving physical capability,2 prolonging
independent living,3 enhancing social interaction,* and contributing to a positive attitude and
achievement.® Visually impaired populations from several eye conditions demonstrate lower
levels of total physical activity,5-8 and transitioning out of an active state to a sedentary state
more quickly.? These declines in physical activity are particularly substantial in people with
visual field (VF) damage, i.e., glaucoma.®-11 which highlight the importance of identifying
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restrictions of physical activity and information to encourage safety behaviors in this high-
risk population.

Physical activity occurs in a variety of locations and settings, and many interventions to
improve physical activity focus on increasing activity in a specific location, such as at
home or within an activity or fitness center.12 To optimize physical activity and safety, it
is important to understand where persons with visual impairment perform their activities
and also which activity locations are safest, guiding environmental modification of unsafe
areas (especially when some activity is required in these locations), and maximization of
activity in safe locations. Previous literature has assessed locations of physical activity using
self-reported questionnaires,13-14 yet the rapid shift toward objective measures of physical
activity and physical location allows researchers to examine location specific activity
patterns using Global Positioning Systems (GPS).1®> While the prior literature has reported
associations between visual defects and overall physical activity levels, location-specific
activity levels, such as at and away from home activity, remain less characterized.

Here, we studied participants from Falls in Glaucoma Study (FIGS), a well-established
cohort of community-dwelling older people with glaucoma, to quantify and compare
locations of physical activity across varying levels of VF damage, including: (1) away-from-
home activity per day, (2) physical activity per out-of-home excursion, and (3) at home
activity per day. We hypothesized that glaucoma patients with worse VF damage would
demonstrate lower levels of away-from-home activity per day, physical activity per out-of-
home excursion, and at home activity per day.

METHODS

Participants

Study participants were recruited into the FIGS study from the Johns Hopkins Wilmer

Eye Institute between 2013 and 2015. FIGS study participants included individuals who
met the following criteria: (1) 60 years or older by study completion, (2) living within

60 miles from the Wilmer Eye Institute, and (3) diagnosed with glaucoma or suspected
glaucoma as judged by the treating glaucoma specialist.16 Participants were excluded if
they had severe mobility restriction (i.e., wheelchair or bed-bound), had visual acuity worse
than 20/40 because of illnesses other than glaucoma, or had undergone surgery (ocular or
non-ocular) within the last two months or had been hospitalized in the last month.1® More
detailed eligibility criteria are described elsewhere.®:16:17 The study was approved by the
Johns Hopkins University Institutional Review Board (IRB number: CIR00041971), and
informed consent was obtained from all participants. All research activities were conducted
in adherence to the Declaration of Helsinki.

Vision Evaluation

Baseline visual acuity was assessed using a backlit ETDRS chart and transformed to log-
MAR values. VF damage was examined using a Humphrey HFA-2 perimeter (Carl Zeiss
Meditec, Carlsbad, California, USA). Pointwise sensitivities from left and right eye VF

tests were combined to create a sensitivity at every spatial coordinate using the maximum

Am J Ophthalmol. Author manuscript; available in PMC 2022 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Eetal.

Page 3

sensitivity approach. Then, as previously described, each decibel sensitivity value was
converted to a raw sensitivity and averaged across all points in whole VF, then converted
back to decibel values to derive integrated VF (IVVF) sensitivity. I\VF sensitivity was further
categorized into three groups: normal/mild (IVF >28 dB), moderate (IVF 23-28 dB), and
severe (IVF <23 dB). People with normal VF had IVF in a range of 31 decibels or above,
with lower IVF indicating worse VF damage.18

Location and physical activity assessment

Participants wore a waist-bound GPS tracker (QStarz, Inc, Taipei, Taiwan) for seven
consecutive days after enroliment. The GPS tracker provided latitude and longitude on a
minute-by-minute level. The home location was defined empirically by the overnight locates
collected between 2 AM to 4 AM during the assessment. We used a distance of 50 meters

to characterize an individual’s location as at home or away-from-home. The radius of 50
meters was used because: (i) it captured activity at home and surrounding the home (such as
garden and garage), and (ii) 97% of 2-4 AM locations positioned the participant within this
distance.1® Time spent at home or away from home per day was the sum of GPS minutes
classified as at home or away from home. Away-from-home excursions were defined as the
period spanning sequential space-time locations away from the home region.20

Physical activity was evaluated by waist-bound accelerometers (Actical, Respironics, Inc,
Murrysville, PA) worn concurrently with the GPS device for seven days. Participants were
instructed to wear the accelerometer and GPS tracker during all waking hours except
swimming or bathing. To maximize compliance, participants also received two or more
reminder calls during the week they wore their devices. Accelerometer data were used

for participants who wore the device for at least eight hours/day and a minimum of four
valid days.611 Steps occurring for each minute were categorized as home steps when an
individual’s location for that minute was at home, away-from-home steps when the location
was found away from home, or unknown when GPS data were missing or ambiguous (i.e.
at the junction of home and away from home). Additionally, count data for each minute
were utilized to classify activity level as sedentary, light, moderate or vigorous using the
thresholds defined by Colley and Tremblay.?! Active minutes were calculated as the sum of
light, moderate and vigorous minutes; Moderate and Vigorous Physical Activity (MVPA)
minutes were identified as the sum of moderate and vigorous active minutes. Finally,
physical activities per out-of-home excursion (including steps/excursion, active minutes/
excursion and MVPA minutes/excursion) were derived for each participant.

Away-from-home MVPA was chosen as a primary outcome for this study because it was
strongly associated with mobility measures based on preliminary findings in the same
population. Other activity metrics, e.g., away-from-home active minutes and steps, and at
home activities, were considered as secondary outcomes.

Covariate assessment

Demographic characteristics including age, sex, race, living arrangement, employment and
education were assessed via questionnaires. Polypharmacy was defined as taking five or
more prescription medications through a questionnaire or direct observation.22 Comorbid
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medical conditions were evaluated as the number of non-visual comorbidities from a list of
15 diseases described elsewhere.® Cognitive function was assessed using Mini-Mental State
Examination-Vision Impairment (maximum value of 22).23

Statistical analysis

RESULTS

Descriptive analyses were conducted using VF data obtained during the study. Pearson’s
Xz test and ANOVA test were used to assess the differences in demographic and health
characteristics across the spectrum of VF damage. Away-from-home and home activity
metrics were compared by VF damage using the ANOVA test for continuous variables.

Multivariable negative binomial regressions were used to examine Risk Ratios (RRS)

for cross-sectional associations between IVF sensitivity and physical activity away from
home, per away-from-home excursion and at home, adjusting for the following covariates:
age, race, sex, living arrangement, employment, education, comorbidity, polypharmacy,
and MMSE-VI. These covariates were considered based on their associations with
physical activity shown in prior studies from the same clinical population.1® Locally
weighted scatterplot smoothing (LOWESS) plots were fit to visualize physical activities
per away-from-home excursion (MVPA minutes/excursion, active minutes/excursion and
steps/excursion) across the severity of VF damage. Significance level was determined by
two-tailed hypothesis testing with an alpha of 0.05. All analyses were performed using
STATA 16.0 (StataCorp LP, College Station, Texas, USA).

Among the 229 study participants, mean age was 71 (Standard Deviation [SD]=8), 51%
were men, 21% lived by themselves, 36% were employed, 71% had a bachelor’s degree or
higher, 33% used at least five non-ocular prescription medications, 65% had more than one
comorbidity condition, and the average Mini-Mental State Examination-Vision Impairment
(maximum value: 22) was 20 (SD=2). Half of the participants had normal or mild VF
damage (IVF >28 dB), while 40% and 10% were diagnosed with moderate (I\VF: 23-28 dB)
and severe VF damage (IVF <23 dB), respectively. People with severe VF damage were
more likely to be African American and had higher (worse) logMAR visual acuity in the
better seeing-eye than those with normal/mild and moderate VF damage (ANOVA p <0.01)
(Table 1).

Activity metrics by severity of VF damage

With regards to away-from-home activity measures, the number of MVPA minutes, active
minutes and steps varied across persons with normal/mild, moderate and severe VF damage,
with the lowest number of away-from-home MVPA minutes (ANOVA p=0.07) found in
those with severe VF damage (Table 2). However, amount of time spent away from home
per day, and excursions per week remained similar across the spectrum of VF damage
(ANOVA p =0.19 for all). Over the observed range of glaucoma damage, fewer MVPA
minutes per excursion (Figure 1A), fewer active minutes per excursion (Figure 1B), and
fewer steps per excursion (Figure 1C) were observed with greater VF damage. In respect

to at-home activity measures, active minutes and time spent at home per day varied across
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people with severe, moderate and normal/mild VF damage, with the lowest number of active
minutes (ANOVA p=0.02) and highest number of time spent at home (ANOVA p=0.04) in
people with severe VF damage; whereas the numbers of at-home MVPA minutes and steps
per day were similar across three VF groups (ANOVA p =0.09 for all) (Table 2). Over the
range of VF damage, participants had an average of four hours for missing GPS data mainly
because of removing GPS devices during the overnight hours, and such missing pattern was
not observed to vary by severity of VF damage (ANOVA p=0.11).

Association of VF damage with away-from-home activity measures

In analyses considering VF damage as a continuous measure, after adjusting for age,

race, sex, living arrangement, employment, education, comorbidity, polypharmacy, and
MMSE-VI, each 5 dB decrement in IVF sensitivity was associated with less daily away-
from-home activity [e.g.,18% less MVVPA minutes/day (RR=0.82, 95% CI, 0.69 to 0.97)]
(Table 3), and physical activities per away-from-home excursion [e.g., 20% less MVVPA
minutes/excursion (RR=0.80, 95 CI, 0.65 to 0.98)] (Table 4). Similar findings were noted for
other away-from-home activity measures (including active minutes/steps per day, or active
minutes/steps per excursion). No associations were noted between VVF damage and time
spent away-from-home per day (RR=0.91, 95% CI, 0.82 to 1.03), the number of excursions
per week (RR=0.95, 95% ClI, 0.86 to 1.05), and time spent away-from-home per excursion
(RR=0.91, 95% CI, 0.80 to 1.04) (Table 3&4).

In comparisons across the levels of VF damage, participants with severe VF damage
engaged in 48% fewer minutes of MVVPA per day (RR=0.52, 95% CI, 0.27 to 1.00) and

53% fewer minutes of MVPA per excursion (RR=0.47, 95% CI, 0.23 to 0.96) compared

to those with normal/mild VVF damage, and similar findings were found for other away-from-
home activity measures (including active minutes/steps per day, or active minutes/steps per
excursion). However, those with severe VF damage had a similar amount of time spent
away-from-home per day (RR=0.73, 95% Cl, 0.51 to 1.05), excursion duration (RR=0.68,
95% ClI, 0.48 to 1.00), and excursions per week (RR=0.95, 95% ClI, 0.70 to 1.29) (Table
3&4). In comparison to people with normal/mild VF damage, those with moderate VF group
did not show significant differences in any of away-from-home activity outcomes per day or
per excursion (p>0.05 for all) (Table 3&4).

Associations of VF damage with at-home activity outcomes

After adjusting for age, race, sex, living arrangement, employment, education, comorbidity,
polypharmacy, and MMSE-VI, each 5 dB decrement in IVF sensitivity was not associated
with any measure of at-home activity, including MVPA minutes/day, active minutes/day,
time spent at home, and steps/day (p>0.05 for all) (Table 5). When categorizing VF damage
by severity, people with severe VVF damage had significantly spent fewer at-home active
minutes (RR=0.74, 95% ClI, 0.57 to 0.97) and more time spent at home (RR=1.14, 95%

Cl, 1.03, 1.27) compared to those with normal/mild VF damage, but had similar number of
MVPA minutes (RR=1.01, 95% ClI, 0.28 to 3.66) and steps at home (RR=0.83, 95% CI, 0.59
to 1.16). Additionally, participants with moderate VF damage group had similar amounts of
at-home activity outcomes compared to those with normal/mild VF damage (p>0.05 for all).
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DISCUSSION

In this study, we examined the dependence of physical activity in different locations on
visual ability in a group of glaucoma patients with a wide range of VF damage. Location
was defined by GPS-tracking as either at-home or away-from-home. At more severe levels
of VF damage, physical activity was lower outside the home, though at-home activity did
not vary by levels of VF damage, indicating a specific lack of confidence for performing
activity outside the home in more severe glaucoma patients. Our findings suggest that
glaucoma patients with severe VF damage, especially those who report impaired mobility,
may benefit from targeted strategies aimed at increasing the availability of activity-friendly
environments outside the home, and encouraging the importance of activity, particulary
higher intensity activity, outside the home. Our findings also highlight the importance

of maintaining a safe home environment, where activity is not restricted with worse VF
damage, which may subject the individuals to more frequent injury even when activity
becomes restricted.

Previous research has investigated several aspects of mobility in visually impaired
populations, i.e., the total amount of activity (steps or counts), intensity of activity,8:24:25
and activity fragmentation.® Our study extends these findings by demonstrating how vision
affects physical activity performed in various locations. Importantly, we found that people
with worse VF damage conducted less activity away from home, mainly because they
were less active each time they left home, and not because they left home less frequently.
In addition, our results suggest that among the various measures of physical activity by
GPS-tracked location (including MVPA, active minutes, and steps), only away-from-home
MVPA was an independent factor of mobility measures. These findings indicate that some
glaucoma people, i.e., those with less away-from-home MVPA due to worse VF damage,
maybe a higher risk of worse mobility, possibly as a result of social isolation, depression,
and difficulties of accessing health services outside the home.26

Activity outside the home has the potential to offer benefits not accrued by activity within
the home. Although we do not know exactly where away-from-home activity occurred in the
present study, activity in this region may have secondary benefits: for example, shopping
could help older adults maintain independence, whereas visiting friends and attending
social events are beneficial for mental and emotional wellness.2”28 Hence, expanding the
activity conducted outside the home may indirectly enhance physical function and restore
overall health. A growing body of literature suggests that exposure to nature and external
home-environment has restorative health benefits, including recovery from surgery,29:30
maintaining mental health and improving the sense of well-being.26 Moreover, previous
research also has found that participation in outdoor physical activity was associated with
frequent interactions with others, lower levels of anger, confusion, and depression, and
better ability to complete instrumental activities of daily living (such as transportation and
shopping).26:31 Thus, there may be additional beneficial effects from performing MVPA in
environments outside the home, and targeted strategies to improve MVPA outside the home
in visually impared older adults may be warrented.
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Previous studies have shown that visual impairment from irreversible ocular diseases such
as glaucoma threatens their ability to live independently at home as a result of injuries

(falls often occurring at home) and difficulties with tasks of daily living.11:32:33 The present
study reported that people with greater VF damage were not observed to restrict their
activity at home. In other words, a similar amount of at-home tasks related to daily

living are conducted regardless of VVF damage. Hence, it is important to maintain a safe
home environment, such that this activity does not result in falls but enables people to
adequately perform at-home functional tasks.34 Despite the fact that home modification led
by occupational therapists is a Medicare-reimbursement service and part of vision care in
some practices,34:3% most persons with low vision do not have access to these services or
avail themselves of these services even when available, and physicians or eye care specialists
may not be actively aware when to refer patients.36 Further research is warranted to study to
what extent home hazard modification ensures safety activity in the visually impaired, and
to what extent it helps preserve functionality and independence. Further research is needed
to define specific environmental features which may improve safety and functionality in this
population.3’

Limitations of this study included a lack of generalizability as the study participants were
recruited from a single center with one ocular disease, i.e., glaucoma. Moreover, there were
a high proportion of highly educated and cognitively intact people in our study due to the
demographics of the study population and willingness to participate in research, which may
limit the ability to generalize the observed associations to other populations, particularly
those of lower socioeconomic status and impaired cognition. Further, 65% of the severe

VF damage group was African American as compared to that in moderate (23%) and
normal/mild (24%) VF group, though no interaction was found between VF damage and
race. Second, the cross-sectional study design limits the ability to examine the temporal
relationship between severe VF damage and less away-from-home activity, which requires
future studies with longitudinal analyses. Third, although the accelerometer and GPS device
captures objective measures of physical activity at or away from home, GPS could not

tell in what type of environment that activity takes place.38 Fourth, the accelerometer does
not monitor upper body moments or some types of physical activity, such as bicycling

and swimming. Fifth, we found an association between a 5 dB decrement on VF and
away-from-home activity, but no difference was found when looking at the different stages
except for advanced VF damage. It is likely that continuous measures typically have more
power to detect differences across a range of values than categories, as some individuals
with normal/mild vs. moderate glaucoma will not differ that much in their visual ability.

In conclusion, our study found that glaucoma patients with severe VF damage engage in

a lower amount of away-from-home activity per day, or per away-from-home excursion.
However, worse VF damage was not associated with measures of at-home activity, time
spent at- or away-from-home, or out-of-home excursions per week. Our results suggest
the restriction of physical activity in more severe glaucoma patients results mostly from
activity restriction outside the home environment. These findings highlight the importance
of maintaining a safe home environment (where activity is less restricted) and increasing
confidence in performing activity when leaving the home.
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Table of Contents Statement:

. Severe glaucoma patients restrict their physical activity, particularly activity
conducted outside the home environment.

. Worse visual field damage is not associated with at-home activity or out-of-
home excursions.

. It is important to maintain a safe home environment and increase confidence
in performing activity when leaving the home for visually impaired older
people.
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Away-from-home moderate & vigorous physical activity minutes per excursion and visual
field damage
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Figure 1B.
Away-from-home active minutes per excursion and visual field damage
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Away-from-home steps per excursion and visual field damage
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Table 1.

Participant demographics, health characteristics, and physical activity metrics by severity of visual field
damage (N=229)

Normal/Mild VF Moderate VF damage Severe VF damage P-value
damage (IVF>28 dB) (IVF:23-28 dB) N = 91 (IVF<23dB) N =23
N =115
Demographic characteristics
Age, mean (SD) 69.10 (6.46) 72.33(8.88) 70.17 (7.36) 0.01
Male, n (%) 57 (50) 49 (54) 10 (44) 0.64
African American, n (%) 27 (24) 21(23) 15 (65) <0.01
Living alone, n (%) 19 (17) 20 (22) 6 (26) 0.44
Employed, n (%) 41 (36) 36 (40) 5 (22) 0.28
Education 0.17
< High school, n (%) 15 (13) 15 (17) 5(22)
Some college, n (%) 14 (12) 12 (13) 5(22)
Bachelor, n(%) 34 (30) 18 (20) 5(22)
> Master, n (%) 52 (45) 46 (51) 8(35)
Health characteristics
Better-eye visual acuity-logMAR, 0.04 (0.11) 0.11 (0.12) 0.31(0.38) <0.01
mean(SD)
Polypharmacy, n (%) 36 (31) 30 (33) 9 (39) 0.76
No. of comorbidities 0.94
<1,n (%) 38 (33) 34 (37) 9 (39)
2-3,n (%) 51 (44) 40 (44) 9(39)
4-5,n (%) 26 (23) 17 (19) 5(22)
MMSE-VI, mean (SD) 20.32 (1.51) 19.62 (2.21) 19.83 (1.83) 0.02

VF: vision field; SD: standard deviation; Polypharmacy: = 5 systemic prescription medications without eye drops; MMSE-VI: Mini-Mental State
Examination-Vision Impairment (maximum as 22); dB: decibels; I\VVF: integrated vision field. MVVPA: moderate & vigorous physical activity.
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Table 2.

Participant activity metrics by severity of visual field damage (N=229)

Normal/Mild VF
damage (IVF>28 dB) N

Moderate VF damage
(IVF:23-28 dB) N =91

Severe VF damage P-value
(IVF<23dB) N =23

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

=115
Away home activity outcomes (per day)
MVPA minutes, mean (SD) 9.31 (12.76) 6.77 (11.45) 3.61 (6.08) 0.07
Active minutes, mean (SD) 48.01 (32.43) 39.53 (33.41) 25.76 (23.42) 0.01
Time spent away-from-home (minutes), 257.30 (158.22) 252.52 (154.20) 198.79 (178.64) 0.27
mean(SD)
Steps, mean (SD) 2196.44 (1228.01) 1819.05 (1754.92) 1077.44 (1004.18) 0.01
Excursions per week, mean (SD) 7.15 (4.97) 8.36 (7.17) 6.25 (4.35) 0.19
At home activity outcomes (per day)
MVPA minutes, mean (SD) 1.96 (6.70) 1(3.45) 0.77 (2.13) 0.35
Active minutes, mean (SD) 67.45 (44.86) 56.95 (40.61) 43.60 (28.52) 0.02
(Sgi)me spent at home (minutes), mean 948.25 (310.43) 896.28 (313.15) 1082.77 (247.52) 0.04
Steps, mean (SD) 1518.84 (1228.01) 1295.73 (1102.14) 985.46 (755.40) 0.09
Time period (minutes) for missing GPS 234.46 (299.95) 291.21 (297.41) 158.43 (147.76) 0.11

data

VF: vision field; SD: standard deviation; MVVPA: moderate & vigorous physical activity.

Note: the sum of time spent (minutes) at and away from home did not equal 1440 (24 hours) because we restricted each study minute to when both

accelerometer and GPS data were available.
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Associations between severity of glaucoma damage and away-from-home activity outcomes in multivariable

models

Variables

MVPA minutes per
day, RR (95% CI)

Active minutes per
day, RR (95% CI)

Time spent away-
from-home (minutes)
per day, RR (95%
Cl)

Steps per day, RR
(95% ClI)

Excursions per
week, RR (95% CI)

5-unit (dB)
decrement in IVF

sensitivitya

0.82(0.69,0.97) "

0.84 (0.75,0.93) *

0.91 (0.82, 1.03)

0.83(0.74,0.93) 0.95 (0.86, 1.05)

VF damagea
Normal/Mild
Moderate

Severe

Reference
0.87 (0.61, 1.24)

0.52 (0.27, 1.00)

Reference
0.93(0.78, 1.13)

0.54 (0.40, 0.72) *

Reference
1.08 (0.90, 1.28)
0.73 (0.51, 1.05)

Reference
1.23(0.99, 1.53)
0.95 (0.70, 1.29)

Reference
0.98 (0.77, 1.22)

0.58 (0.41,0.81) "

a . . . . . . .
Severity of VF damage on continuous and categorical scale were derived from different models, each containing the same covariates: age, race,

sex, living arrangement, employment, education, comorbidity, polypharmacy, and cognitive function.

RR: Risk Ratio; MVVPA: moderate & vigorous physical activity; VF: vision field; I\VVF: integrated vision field; dB: decibels; CI: confidence interval;
Polypharmacy: = 5 systemic prescription medications; Mini-Mental State Examination-Vision Impairment (maximum as 22).

*
p <0.05.
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Table 4.

Associations between severity of glaucoma damage and away-from-home activity per excursion in
multivariable models

Variables MVPA minutes per Active minutes per Time spent away home Steps per excursion,
excursion, RR (95% excursion, RR (95% CI)  (minutes) per excursion, RR (95% CI)
Cl) RR (95% CI)

5-unit (dB) decrement in 0.80 (0.65, 0.98) * 0.81 (0_71’ 0.92) * 0.91 (0.80. 1.04) 0.80 (0.72' 0.90) *

IVF sensitivitya

VF damage?
Normal/Mild Reference Reference Reference Reference
Moderate 0.71 (0.50, 1.09) 0.77 (0.60, 1.00) * 0.99 (0.78, 1.25) 0.81 (0.62, 1.05)
Severe 0.47 (0.23,0.96) 0.48 (0.34,0.67) " 0.68 (0.48, 1.00) 0.51(0.35,0.74)

a, . . . . . . !
Severity of VF damage on continuous and categorical scale were derived from different models, each containing the same covariates: age, race,
sex, living arrangement, employment, education, comorbidity, polypharmacy, and cognitive function.

RR: Risk Ratio; MVVPA: moderate & vigorous physical activity; VF: vision field; I\VVF: integrated vision field; dB: decibels; CI: confidence interval;
Polypharmacy: = 5 systemic prescription medications; Mini-Mental State Examination-Vision Impairment (maximum as 22).

*
p <0.05.
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Table 5.

Associations between severity of glaucoma damage and at home activity outcomes in multivariable models

Variables MVPA minutes per Active minutes per day, Time spent at home Steps per day, RR
day, RR (95% CI) RR (95% CI) (minutes) per day, RR (95% CI)
(95% CI)

5-unit (dB) decrement in 0.83 (0.59, 1.17) 0.92 (0.84, 1.01) 1.03 (1.00, 1.07) 0.92 (0.83, 1.02)

IVF sensitivitya

VF damagea
Normal/Mild Reference Reference Reference Reference
Moderate 0.63 (0.33, 1.20) 0.90 (0.75, 1.08) 0.95 (0.87, 1.04) 0.90 (0.73, 1.10)
Severe 1.01 (0.28, 3.66) 0.74 (057, 097)* 114 (1.03,1.27)* 0.83 (0.59, 1.16)

a . . . . . . .
Severity of VF damage on continuous and categorical scale were derived from different models, each containing the same covariates: age, race,
sex, living arrangement, employment, education, comorbidity, polypharmacy, and cognitive function.

RR: Risk Ratio; MVVPA: moderate & vigorous physical activity; VF: vision field; I\VVF: integrated vision field; dB: decibels; CI: confidence interval;
Polypharmacy: =5 systemic prescription medications; Mini-Mental State Examination-Vision Impairment (maximum as 22).

*
p <0.05.
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