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ABSTRACT.

Purpose: The aim of the study was to evaluate strabismus, stereoacuity,

accommodation and convergence in prematurely born young adults; screened for

retinopathy of prematurity in the neonatal period and compare with term-born

individuals of the same age.

Materials and methods: The study participants included 59 prematurely born

individuals with a birthweight of ≤1,500 grams and 44 term-born controls, all

born during 1988–1990 in Stockholm County, Sweden. Ocular alignment was

assessed with a cover test, stereoacuity with the TNO stereo test and the

amplitude of accommodation and the near point of convergence with the Royal

Air Force Rule.

Results: Seven of 59 (12%) preterms had manifest strabismus, 4/59 (7%) had

esotropia and 3/59 (5%) exotropia. One of 44 (2%) controls had esotropia; no

other controls had manifest strabismus. Stereoacuity was within normal limits in

38/59 (64%) preterms and 43/44 (98%) controls, p < 0.01; the difference

remained after excluding those with strabismus. A neurological complication at

2.5 years of age was the strongest risk factor for subnormal stereoacuity within

the preterm group after excluding those with strabismus. The mean amplitude of

accommodation was poorer in the preterms than the controls in better (p < 0.05)

and worse eyes (p < 0.05). The preterms were more likely to have an amplitude

of accommodation below the minimum, according to Hofstetter’s equation.

There were no differences between the groups regarding the near point of

convergence.

Conclusion: Prematurely born young adults had a higher prevalence of

strabismus, reduced stereoacuity and worse amplitude of accommodation than

term-born controls.
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Introduction

Ophthalmological disorders are more
common in prematurely born children

than in children born at term, includ-
ing retinopathy of prematurity (ROP)
in the neonatal period, as well as

lower visual acuity and increased risk
of refractive errors (O’Connor et al.
2007). Long-term population-based
studies on the ophthalmological out-
come of preterm children have been
carried out in Denmark (Fledelius
1996), New Zealand (Darlow et al.
1997), Sweden (Holmstrom & Larsson
2008; Hellgren et al. 2016) and the
UK (O’Connor et al. 2002). These
studies reported a higher prevalence of
strabismus in preterm children at age
6.5–12 years than in term-born con-
trols, with the prevalence being even
higher in the preterms with a history
of ROP in the neonatal period. Sim-
ilar results have been found in studies
of prematurely born adolescents
(Lindqvist et al. 2008; Hellgren et al.
2009). However, studies on the oph-
thalmological outcome in adulthood
are few, and they have mostly
described the late complications of
ROP (Ferrone et al. 1998; Kaiser
et al. 2001; Smith & Tasman 2005;
Kaiser et al. 2008; Fledelius & Jensen
2011).

In prematurely born young adults
screened for ROP in infancy and
previously followed up ophthalmolog-
ically until 10 years of age, we have
reported the outcome regarding visual
acuity, refraction and visual-motor
functions (Petursdottir et al. 2020;
Petursdottir, Holmstrom & Larsson
2021; Petursdottir, Holmstrom, Lars-
son, et al. 2021). The aim of the
present study was to examine ocular
alignment, stereoacuity, accommoda-
tion and convergence in this group
and to compare with young adults
born at term.
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Material and methods

Participants

This study is part of a larger longitu-
dinal, population-based follow-up
study on the ophthalmological out-
come of prematurely born individuals
in young adulthood who were screened
for ROP in the neonatal period (Holm-
strom et al. 1993). The preterms had all
undergone ROP screening in the
neonatal period and received cryo-
treatment, if needed. The criterion for
treatment in Sweden at that time was
ROP stage 3 in at least four clock
hours in zone II, with or without plus
disease. The study group was divided
according to the degree of ROP in the
neonatal period into no ROP,
untreated ROP and treated ROP. They
were all part of a population-based
study on the incidence of ROP and
thereafter took part in ophthalmolog-
ical follow-up from 6 months until
10 years of age. A neurological com-
plication at 2.5 years of age was
defined as intraventricular haemor-
rhage grade 3 or 4 in the neonatal
period and/or obvious neurologic
sequelae (epilepsy, cerebral palsy or
mental retardation (Holmstrom et al.
1999; Holmstrom & Larsson 2008).

The present study group together
with the control group has been
described in more detail in previous
reports from the follow-up (Petursdot-
tir et al. 2020; Petursdottir, Holmstrom
& Larsson 2021; Petursdottir, Holm-
strom, Larsson, et al. 2021). The study
group included 59 prematurely born
individuals (22 male, 37 female), with a
birthweight of ≤1,500 grams (g), born
in Stockholm County, Sweden,
between 1 November 1988 and 31
October 1990. The mean gestational
age was 29 (standard deviation (SD) 2)
weeks, and the mean birthweight was
1,167 (SD 237) g. Twenty-five of the
preterms had ROP, and 13 had been
treated for ROP in the neonatal period.
At 2.5 years, eight of the preterms had
a neurological complication according
to our definition.

The control group included 44 term-
born (26 male, 18 female) individuals,
with a normal birthweight (3,000–
4,000 g), born in the same area, and
in the same time period as the study
group. Thirty-four of the controls had
participated in the 10-year study; more-
over, to supplement for low attendance

in the control group, an additional 10
controls were recruited randomly from
the Swedish National Board of Health
and Social Welfare Register. All par-
ticipants were 25–29 years of age at the
time of the examination.

The study was conducted according
to the Declaration of Helsinki and
approved by the regional Ethical
Review Board of Uppsala, Sweden
(Dnr 2014/584). All participants signed
a written consent before participation.

Methods

Ocular alignment was evaluated with
the cover-uncover test and the alternate
cover test for distance and near, with
glasses if worn by the participants.
Strabismus was defined as any type of
manifest or intermittent heterotropia.
Heterophoria was defined as any move-
ment of the eye while performing the
alternating cover test. An assessment of
ocular movements was made.

Stereoacuity was measured using the
TNO stereo test, and the correspond-
ing retinal disparities were expressed in
seconds of arc (arcsec). Stereoacuity
was regarded as normal if ≤60 arcsec
(Holmstrom et al. 2006).

Measurement of the amplitude of
accommodation was established monoc-
ularly using the Royal Air Force (RAF)
Rule. A push-down technique was used,
where the object was moved away from
the subject’s eye until the ‘OLHA line’ on
the reducedSnellen chartbecameclear, as
reported by the subject (Turner 1958;
Burns et al. 2014). The average values of
three measurements were recorded and
expressed in dioptres (D). Hofstetter’s
equations were used to calculate the
minimum (15–0.25 9 age), mean (18.5–
0.3 9 age) and maximum (25–
0.4 9 age) amplitude of accommodation
(Hofstetter 1950).

The near point of convergence was
measured using the RAF Rule with the
dot on a line target. The measurement
was carried out once and expressed in
centimetres (cm).

One preterm participant was unable
to participate in measurements of
accommodation and convergence;
otherwise, all participants underwent
all measurements.

Statistical methods

Subject characteristics were presented
as mean and standard deviation, as

well as range, for continuous variables
and absolute and relative frequencies
for categorical variables and for cate-
gorized continuous variables.

Better eye was defined as the eye
with better visual acuity. If visual
acuity was equal in both eyes, the right
eye was chosen as the better eye.
Unadjusted comparisons of preterm
and controls were performed using
the t-test for continuous variables and
Fisher’s exact test for categorical vari-
ables.

Comparison of preterms and con-
trols with respect to subnormal
stereoacuity was done using logistic
regression models, adjusting for patient
gender.

In order to evaluate prognostic fac-
tors for subnormal stereoacuity, a
stepwise logistic regression model was
performed where gestational age, birth-
weight, gender, neurological complica-
tion at 2.5 years, spherical equivalent
in the better eye, contrast sensitivity in
the better eye, any ROP and treated
ROP were included as independent
variables, and the optimal model was
determined based on the Akaike infor-
mation criterion (AIC).

The association between amplitude
of accommodation and best-corrected
visual acuity, and association between
accommodation and best-corrected
near visual acuity, spherical equivalent
and contrast sensitivity were analysed
by calculation of the Pearson correla-
tion coefficient.
No adjustment for multiplicity has
been performed, and all p-values
should thus be interpreted with that
in mind.
All analyses were performed using R
version 4.0.2.

Results

Seven of 59 (12%) prematurely born
individuals had manifest strabismus at
distance and near. Of those, 4/59 (7%)
had esotropia and 3/59 (5%) had
exotropia (see Table 1). All seven had
strabismus at 10 years of age. One of
the preterms had manifest exotropia at
distance at 10 years of age but only
exophoria at 25–29 years of age.
Another preterm had esotropia at
6 months of age but exotropia at 25–
29 years of age. Additionally, one of
the premature subjects had undergone
strabismus surgery but still had mani-
fest esotropia. One of 44 (2%) controls
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had esotropia at distance and near;
otherwise, no controls had manifest
strabismus. Table 2 describes the pre-
mature subjects with manifest strabis-
mus individually. Heterophorias were
seen in 11/59 (19%) preterms and 7/44
(16%) controls at distance, and 21/59
(36%) preterms and 23/44 (52%) con-
trols at near (see Table 1), also illus-
trating the relation to stage and
treatment of ROP.

Regarding motility, three of the
premature subjects had overaction of
the inferior oblique muscle in one or
both eyes. Two preterms, one of which
had previously undergone strabismus
surgery, had an over- and under-action
of several muscles. One control had
Duane retraction syndrome type 1 of
the right eye, diagnosed when the term-
born individual was examined as part
of the 10-year study; however, no
manifest strabismus was present in the
primary position. No other controls
had abnormal motility.

Stereoacuity was within normal lim-
its, according to our definition, in 38/59
(64%) preterm individuals and 43/44
(98%) controls, p < 0.01. When
excluding those with manifest strabis-
mus, the difference between preterms
and controls remained, p < 0.01 (see
Table 3). In a logistic regression anal-
ysis of subnormal stereoacuity exclud-
ing those with strabismus, preterms
had a higher risk than controls (odds
ratio (OR) 10.52, 95% confidence
interval (CI) 1.26 to 87.65); the pre-
terms with previous cryotherapy had
the highest risk compared with the
controls (OR 19.14, 95% CI 1.66–
221.36), but those with untreated
ROP also differed from the controls
(OR 14.03, 95% CI 1.26–156.93). Indi-
viduals with better contrast sensitivity
had a borderline lower risk of subnor-
mal stereoacuity (OR 0.68, 95% CI

0.45–1.00, p = 0.05). Excluding the
premature subjects who had a neuro-
logical complication at 2.5 years of
age, a logistic regression analysis of
subnormal stereoacuity showed that
preterms also had a higher risk than
controls (OR 10.77, 95% CI 1.29–
89.99). Those with better contrast sen-
sitivity had a lower risk of subnormal
stereoacuity (OR 0.70, 95% CI 0.50–
0.98). In a stepwise logistic regression
analysis within the preterm group,
excluding those with manifest strabis-
mus, a neurological complication at
2.5 years of age was the strongest risk
factor for a subnormal stereoacuity at
25–29 years of age (OR 17.89, 95% CI
1.32–242.84), and those with better
contrast sensitivity had a lower risk of
subnormal stereoacuity (OR 0.55, 95%
CI 0.33–0.91).

Mean amplitude of accommodation
was significantly lower in the preterm
group than for controls for better eyes
(p < 0.05) as it was for worse eyes
(p < 0.05) (see Table 4). Figure 1
shows the distribution of the amplitude
of accommodation. The prevalence of
amplitude of accommodation below
the minimum, according to Hofstet-
ter’s equation, differed significantly
between the groups. It was seen in 18
(31%) better eyes and 19 (33%) worse
eyes of preterms, and 5 (11%) better
eyes and 6 (14%) worse eyes of con-
trols, p < 0.05 for better and worse
eyes. The difference between the groups
remained after the preterms with a
neurological complication at 2.5 years
of age were excluded, p < 0.05 for
better and worse eyes. Of those within
the premature group who had a neu-
rological complication at 2.5 years of
age, 4/8 had a value below expected,
and one of those had a value below the
minimum according to Hofstetter’s
equation. No correlation was found

between the amplitude of accommoda-
tion in the better eye and visual acuity
in the same eye (see Fig. 2a, including
correlations), and the same was true for
binocular near visual acuity (see
Fig. b), the spherical equivalent (cor-
relation coefficient �0.299 for pre-
terms, �0.168 for controls) and
contrast sensitivity (correlation coeffi-
cient 0.143 for preterms, 0.027 for
controls). Within the preterm group,
no correlation was found between the
amplitude of accommodation and ges-
tational age (correlation coefficient
0.169) or birthweight (correlation coef-
ficient 0.167).

The mean near point of convergence
for preterms and controls excluding
individuals with strabismus can be seen
in Table 4. In a stepwise logistic regres-
sion analysis within the preterm group,
treated ROP was the strongest risk
factor for poor convergence, after
excluding those with strabismus (mean
difference 1.34, 95% CI �0.07 to 2.75),
although not statistically significant.

The preterm dropout group from the
10-year study has been described else-
where (Petursdottir et al. 2020; Peturs-
dottir, Holmstrom, Larsson, et al.
2021). The main differences between
the 59 preterms that participated in the
current study and the 157 preterms that
did not were that a larger proportion of
those previously treated for ROP
attended the 25- to 29-year follow-up,
and a larger proportion was female.

Discussion

This study was a long-term population-
based follow-up study of prematurely
born individuals who were screened for
ROP in the neonatal period and term-
born controls. We found a higher
prevalence of strabismus, lower
stereoacuity and worse amplitude of

Table 1. Frequency of heterotropia and heterophoria in prematurely born individuals and controls

Heterotropia Heterophoria Heterophoria

Distance and near Distance Near

All Esotropia Exotropia All Esophoria Exophoria All Esophoria Exophoria

Controls (44) N (%) 1 (2.3%) 1 (2.3%) 0 7 (15.9%) 2 (4.5%) 5 (11.4%) 23 (52.3%) 5 (11.4%) 18 (40.9%)

Preterms (59) N (%) 7 (11.9%) 4 (6.8%) 3 (5.1%) 11 (18.6%) 2 (3.4%) 9 (15.3%) 21 (35.6%) 3 (5.1%) 18 (30.5%)

No ROP* (34) N (%) 5 (14.7%) 2 (5.9%) 3 (8.8%) 6 (17.6%) 0 6 (17.6%) 12 (35.3%) 1 (2.9%) 11 (32.4%)

Untreated ROP* (12) N (%) 0 0 0 3 (25.0%) 1 (8.3%) 2 (16.7%) 4 (33.3%) 1 (8.3%) 3 (25.0%)

Treated ROP* (13) N (%) 2 (15.4%) 2 (15.4%) 0 2 (15.4%) 1 (7.7%) 1 (7.7%) 5 (38.5%) 1 (7.7%) 4 (30.8%)

*In the eye with the most severe stage of ROP. N=number, ROP=retinopathy of prematurity.
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accommodation in the preterms than
the controls. However, no differences
were found regarding the near point of
convergence.

Population-based studies on the
ophthalmological outcome of adult
prematurely born individuals, screened
for ROP in infancy and followed up at
regular intervals with ophthalmological
examinations during childhood, are

scarce. Darlow et al. have followed up
a cohort of prematurely born individ-
uals from New Zealand and reported
on the ophthalmological outcome in
young adulthood (Darlow et al. 2018).
However, the preterms in that study
were born before the introduction of
cryo-treatment for ROP, and unfortu-
nately, strabismus was not reported.
Population-based follow-up studies

from Denmark (Fledelius 1996) and
the UK (O’Connor et al. 2002) fol-
lowed up cohorts of prematurely born
individuals until 7–10 and 10–12 years
of age, but those were also born before
the introduction of cryo-treatment. As
far as we know, the current study is the
only long-term population-based
follow-up study of a cohort of prema-
turely born individuals, screened for
ROP in infancy and treated when
indicated.

Regarding strabismus, 12% of the
preterms and 2% of the controls had
manifest heterotropia. At 10 years of
age, the prevalence of strabismus was
16.2% for preterms and 3.2% for
controls (Holmstrom et al. 2006). The
prevalence of strabismus in the drop-
out group was 17.8% at ten years of
age. In a study of very low-birthweight
adolescents, Hellgren et al. found stra-
bismus in 4/59 (7%) preterms and
another two preterms had undergone
strabismus surgery previously, indicat-
ing expected prevalence equal to the
current study (Hellgren et al. 2009). In
a cohort of young adult individuals
from Australia, the prevalence of stra-
bismus was 3.5%, and esotropia was
found to be associated with lower
gestational age (Lingham et al. 2020).
At 10 years of age, the strongest risk
factors for strabismus were ani-
sometropia at 6 months of age, refrac-
tive errors at 2.5 years of age and
various neurological conditions (Holm-
strom et al. 2006). Because only seven
preterms had strabismus, risk analyses
have not been performed as part of the
current study. However, as can be seen
in Table 2, only two preterms with
strabismus did not have neurological
complication at 2.5 years of age,

Table 2. Prematurely born individuals with strabismus at 25-29 years of age with regards to birthweight, gestational age, the age of development of

strabismus, neurological complication at 2.5 years of age, spherical equivalent in dioptres in right and left eyes, anisometropia ≥1 D and retinopathy

of prematurity

BW GA

Age of development of

strabismus

Eye with

strabismus

Neuro

2.5 years

SE

OD

SE

OS

Anisometropia ≥1
D ROP

Exotropia 960 30 18 to 42 months Alternating Yes �2.50 �1.50 Yes No ROP

Esotropia 1050 27 6 to 18 months OD No +3.00 +0.25 Yes Treated ROP

Esotropia 1210 29 Before 6 months OD No �11.00 �6.50 Yes Treated ROP

Esotropia 1220 34 18 to 42 months OD No +3.75 +3.25 No No ROP

Exotropia 1300 30 Before 6 months OS Yes +5.25 +6.00 No No ROP

Exotropia 1324 29 6 to 18 months OD No +1.88 +0.75 Yes No ROP

Esotropia 1365 31 6 to 18 months OS No �1.31 �1.06 No No ROP

BW=birthweight, D=dioptres, GA=gestational age, OD=right eye, OS=left eye, ROP=retinopathy of prematurity, SE=spherical equivalent.

Table 3. Prematurely born individuals and controls, excluding those with strabismus, with

stereoacuity below and above 60 seconds of arc

Stereoacuity ≤60 arcsec Stereoacuity >60 arcsec

N (%) N (%)

Controls (43) 42 (98%) 1 (2%)

Preterms (52) 38 (73%) 14 (27)

No ROP* (29) 23 (79%) 6 (21%)

Untreated ROP* (12) 8 (67%) 4 (33%)

Treated ROP* (11) 7 (64%) 4 (36%)

*In the eye with the most severe stage of ROP. Arcsec=seconds of arc, N=number, SD=standard
deviation.

Table 4. Accommodation and convergence (excluding individuals with strabismus) in prema-

turely born individuals and controls

Accommodation (D)

Convergence (cm)Better eye Worse eye

Mean (SD) Mean (SD) Mean (SD)

Range Range Range

Controls (44) 10.7 (2.2) 10.6 (2.2) 6.5 (1.1)

7.0–20.0 7.0–20.0 6.0–10.0
Prematures (59) 9.7 (2.1) 9.8 (2.0) 6.9 (1.8)

5.5–15.0 5.5–14.0 5.0–12.0
No ROP* (34/36) 9.7 (1.9) 9.8 (2.0) 7.1 (1.9)

6.0–15.0 6.0–14.0 5.0–12.0
Untreated ROP* (12/10) 10.5 (2.2) 10.3 (2.2) 5.9 (0.4)

7.0–13.0 6.8–13.0 5.0–6.5
Treated ROP* (13/13) 9.1 (2.5) 9.2 (2.0) 7.3 (2.1)

5.5–13.0 5.5–12.0 6.0–12.0

*In the eye with the most severe stage of ROP. cm=centimetres, D=dioptres, N=number,

ROP=retinopathy of prematurity, SD=standard deviation.
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anisometropia <1 D nor ROP in the
neonatal period. Regarding the preva-
lence of strabismus in a normal popu-
lation, our findings were similar to the
studies mentioned later. In a systematic
review on the global prevalence of
strabismus, Hashemi et al. (Hashemi,
Pakzad, et al. 2019) found that the
pooled prevalence of strabismus was
1.93%. In a large population-based
study from Germany, Fieß et al. found
that the prevalence of strabismus was
2.5% (Fiess et al. 2020), and in a
population-based study from Den-
mark, the prevalence of strabismus
was 1.1% (Hultman et al. 2019).

Fewer prematurely born individuals
had normal stereoacuity than controls
in the current study, even after exclud-
ing those with strabismus. Premature
subjects with treatment requiring ROP
and/or a neurological complication at
2.5 years of age were most likely to
have a subnormal stereoacuity. Inter-
estingly, preterms without these prob-
lems also had a reduced stereoacuity
compared with the controls, possibly
caused by undetected cerebral lesions
in the early neonatal period, as cerebral
complications have been found to be
associated with reduced stereoacuity
(Kozeis et al. 2007; Schaadt et al.

2014). Further support of this is that
contrast sensitivity also seemed to be of
importance, which we have previously
shown to be correlated with visual
perception (Petursdottir, Holmstrom,
Larsson, et al. 2021). Previous studies
have shown lower stereoacuity in indi-
viduals with strabismus, amblyopia or
anisometropia (Read 2015; Guo et al.
2016). Our findings are in line with the
study by Hellgren et al., where the
preterms had significantly worse
stereoacuity than controls (Hellgren
et al. 2009), as well as a study by
Lindqvist et al. where 74% of low-
birthweight adolescents had normal

Fig. 1. Distribution of the amplitude of accommodation, in dioptres, in the better (a) and worse eye (b) of premature subjects and controls showing

the expected, minimum and maximum values according to Hofstetter’s equation.
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stereoacuity compared with 83% of the
controls (Lindqvist et al. 2008).

The amplitude of accommodation
was worse in the preterm group than in
the control group, which is in line with
the findings at 10 years of age (Larsson
et al. 2012). Interestingly, no correlation
was found between the amplitude of
accommodation and binocular near
visual acuity. More preterms than con-
trols had accommodative values below
the minimum expected value according
to Hofstetter’s equation. Hofstetter’s
equation has been commonly used to
diagnose accommodation insufficiency;
however, its clinical value has been
questioned, especially in children (Ster-
ner et al. 2004; Hashemi et al. 2018). In a
study of university students in Iran,
Hashemi et al. found that Hofstetter’s
equation overestimated the accommo-
dation amplitude in younger age groups
and underestimated it in older age
groups (Hashemi, Pakbin, et al. 2019).
According to this study, it was most
accurate at the age of 30 years; thus, it
should be applicable in the current study
group,where the participantswere all 25
to 29 years of age at the time of the
study. In contrast to our findings,
Lindqvist et al. did not find a difference
in accommodation in low-birthweight
adolescents compared with controls
(Lindqvist et al. 2008). Accommodative
insufficiency can have various aetiolo-
gies, among them neurological deficits
(Almog 2008; Hussaindeen & Murali

2020). However, in this population,
there was a difference between preterms
and controls, even after the exclusion of
the preterms with a neurological com-
plication at 2.5 years of age. The reason
for this cannot be explained because no
correlations were found.

No differences were found regarding
the near point of convergence between
the prematurely born individuals and
controls. This is in contrast with the
findings at 10 years of age, where con-
vergence was worse in preterms than
controls (Larsson et al. 2012). Lindqvist
et al. found that low-birthweight ado-
lescents more often had poor conver-
gence, defined as a near point of
convergence larger than 10 cm, than
term-born controls but did not find a
difference in mean convergence between
the two groups (Lindqvist et al. 2008).

Strengths and limitations

A strength of this study is the prospec-
tive follow-up of prematurely born
young adults and term-born controls
of the same age. The preterms had been
followed up since the neonatal period
and most of the controls from 10 years
of age. The comprehensive ophthalmo-
logic examination, which has been
performed in the same way, by the
same paediatric ophthalmologist and
research nurse, is another strength.

The low attendance rate in both
groups was a limitation of the study.

When comparing the prematurely born
individuals who attended both the 10-
and 25-year follow-up with the preterms
who only attended the 10-year follow-
up, no differences were found regarding
gestational age, birthweight and visual
acuity. However, manifest strabismus
was more prevalent in the dropout
group than in the current preterm
group.

Conclusion

Prematurely born young adults were
more likely to have manifest strabismus
than term-born controls. They also had
impaired stereoacuity, even after
excluding subjects with heterotropia
and with neurological problems at
2.5 years of age. The amplitude of
accommodation was poorer in the
preterms, but there were no differences
regarding the near point of conver-
gence. We hypothesize that the reduced
accommodation may cause future
reading problems, requiring informa-
tion and consideration of earlier read-
ing glasses in preterms compared with
adults born at term.
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Fig. 2. Scatter plot of the amplitude of accommodation, in dioptres, in the better eye vs. best-corrected visual acuity in the same eye (a) and binocular

near visual acuity (b)
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