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Age- and Gender-Related Biometric
Changes in Normal Eyes

Normal Gézlerde Yas ve Cinsiyetle Iligkili
Biyometrik Degisiklikler

ABSTRACT Objective: To investigate the age- and gender-related changes in ocular biometric da-
ta in normal eyes. Material and Methods: This randomized prospective study was conducted on 160
volunteers with no ocular pathology. A-scan biometric measurements including anterior chamber
depth, lens thickness, vitreous length, and total axial length were assessed in only one eye for each
subject having a spherical equivalent in the range of -0.75 D to +0.75 D. The study subjects were
divided into eight age groups. There were 20 subjects in each group (10 males and 10 females).
Results: Negative correlations were found between age and anterior chamber depth in both gen-
ders (Male, r=-0.450, p<0.001; Female, r=0.583, p<0.001). Older individuals had smaller anterior
chamber depths. There were high positive correlations between age and lens thickness in both se-
xes (Male, r=0.593, p<0.001; Female, r=0.382, p<0.001). Older individuals had thicker lenses. We
did not detect an age-related difference in vitreous length and total axial length. When each gro-
up was compared separately, we found no gender-related difference in age groups. Anterior cham-
ber depth was significantly deeper in males when all male and female subjects were compared
(p<0.05). Conclusion: Anterior chamber depth and lens thickness significantly change with advan-
cing age in normal eyes, while vitreous length and total axial length do not change by age. The age-
related ocular biometric changes are the same in both genders.
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OZET Amag: Normal gozlerde yas ve cinsiyete gore okiiler biyometrik verilerde gozlenen
degisiklikleri aragtirmak. Gereg ve Yontemler: Bu randomize prospektif ¢aligmada goz hastalig
olmayan 160 goniillii degerlendirildi. Sferik esdeger araligi -0,75D ile +0,75D arasinda olan olgularda
tek gozde 6n kamara derinligi, lens kalinliy, vitreus uzunlugu ve total aksiyel uzunluk 6l¢iimi ile
biyometrik tarama yapildi. Caligmaya katilanlar yaslari agisindan sekiz gruba ayrildilar. Her grupta
20 hasta vardi (10 erkek, 10 kadin). Bulgular: Her iki cinsiyette de yas ve 6n kamara derinligi
arasinda negatif korelasyon bulundu (Erkek, r=-0,450, p<0,001; Kadin, r=0,583, p<0,001). Yashlarda
6n kamara derinligi daha azdi. Yas ve lens kalinlig1 arasinda da iki cinste pozitif korelasyonlar
saptand: (Erkek, r=0,593, p<0,001; Kadin, r=0,382, p<0,001). Yaslilarda lens kalinlig1 daha fazlayda.
Vitreus uzunlugu ya da toplam aksiyel uzunlukta yasla iligkili bir fark saptamanmadi. Her grup
kendi i¢inde degerlendirildiginde yas gruplarinda cinsiyet agisindan da fark saptanmadi. Tim
kadin ve erkekler karsilastirildiginda 6n kamara derinliginin erkeklerde daha fazla oldugu goriildii
(p<0,05). Sonug: On kamara derinligi ve lens kalinlig1 normal gozlerde yasin ilerlemesiyle beraber
giderek artar, ancak vitreus uzunlugu ve toplam aksiyel uzunluk yasla degismez. Yasla iliskili okiiler
biyometrik degisiklikler her iki cinsiyette de aymidur.

Anahtar Kelimeler: Cinsiyet; yaglanma; biyometri
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cular biometric data such as anterior chamber depth, lens thick-
ness, vitreous length, and total axial length are important parame-
ters affecting ocular refractive state. To our knowledge, former
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reports evaluating age-and gender-related changes
in biometric data are limited."* We could not find
any studyies including pediatric age groups. Furt-
hermore, the range of change that occurs in bio-
metric data by each decade is not well known.
Besides, it is not clear if these changes are affected
by gender. Previous reports reveal that the central
thickness of the lens increases with advancing age,
but at the same time anterior chamber depth dec-
reases.'® Age-related changes in vitreous length
and total axial length are controversial.

In this study, the participants from a wide ran-
ge of ages between six and 91 years were assigned
into eight age groups and age- and gender-related
changes in ocular biometric data in normal eyes
were investigated.

I MATERIALS AND METHOD

This prospective, randomized study was appro-
ved by the local ethics committee and informed
consents were obtained from all participants ac-
cording to the guidelines of the Declaration of
Helsinki.

SELECTION OF PARTICIPANTS

The study cohorts were composed of 160 normal
volunteers having spherical equivalent in the ran-
ge of -0.75 D to +0.75 D and +0.50 D astigmatism.
There were 20 subjects in each age group (10 ma-
les and 10 females): 6-10, 11-20, 21-30, 31-40, 41-
50, 51-60, 61-70, and >71 years (Table 1). All
participants were of Caucasian origin. Participants

were selected randomly out of patients, employees,
and students in our hospital. Any history of ocular
surgery or ocular trauma and any ocular disease af-
fecting ocular biometric data were regarded as ex-
clusion criteria.

OCULAR EXAMINATIONS

All subjects underwent complete ophthalmic ex-
aminations including corrected visual acuity,
anterior segment examination, and fundus exa-
mination.

A-scan ultrasonography was performed by Bi-
ovision International-Model:Axis ® ultrasonic bi-
ometry with corneal contact method to measure
axial length, vitreous length, lens thickness, and
anterior chamber depth after instillation of propa-
racain hydrochloride 0.5% (Alcaine, Alcon-Couv-
reur, Puurs, Belgium). The average value from the
best 10 images was recorded for all axial dimensi-
ons. Biometric measurements were assessed in eyes
with smaller refractive errors.

STATISTICAL ANALYSIS

Biometric parameters were assessed with one-
sample Kolmogorov-Smirnov test and found to be
normal (p>0.05). Analysis of variance (ANOVA)
was performed on the biometric data to examine
the differences among age groups. If a significant
group effect was found, Tukey’s HSD test was used
to identify the location of differences between gro-
ups. The differences between males and females
were compared with independent student’s t test.

TABLE 1: Demographic features of the participants

N Mean Age (yearszsd, range) P
Male Female Male Female
Group 1 10 10 8.60+0.69 (8-10) 8.80+1.62 (6-10) 0.850
Group 2 10 10 16.89+2.20 (13-20) 15.90+1.75 (13-18) 0.195
Group 3 10 10 26.80£2.86 (21-30) 25.50£3.14 (21-30) 0.370
Group 4 10 10 33.90+2.07 (31-38) 34.30+2.26 (31-38) 0.971
Group 5 10 10 45.40£2.71 (41-49) 45.20+2.79 (41-49) 0.703
Group 6 10 10 53.50+4.41 (51-57) 52.30+1.63 (51-55) 0.227
Group 7 10 10 65.90+2.13 (63-69) 63.45+2.54 (61-68) 0.094
Group 8 10 10 78.80+9.39 (71-92) 77.00£3.77 (71-81) 0.122
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Pearson correlation analysis test was used for cor-
relation analyses. Statistical significance was defi-
ned as p<0.05. SPSS 8/0 package program (IBM,
USA) was used for analyses.

I RESULTS

Demographic features of the study subjects are pre-
sented in Table 1. Mean ages (p>0.05) and the num-
ber of males and females were similar in each
group. The spherical equivalent values were simi-
lar in all groups (p>0.05).

In variance analysis for anterior chamber
depth, a statistically significant difference was fo-
und among the age groups in both sexes [(Male
(M), p=0.003; Female (F), p<0.001)], (Figure 1). In
post-hoc test, the difference between group 1 and
group 8 was statistically significant for both gen-
ders (M, p=0.002; F, p<0.001). There was also a
significant difference between groups 2 and 8 in
both genders (M, p=0.018; F, p<0.001), and the-
re were significant differences between group 3
and group 8 (p=0.001), and group 6 and group 8
(p=0.037) in females. There were negative cor-
relations between age and anterior chamber
depth in both genders (M, r=-0.450, p<0.001; F,
r=0.583, p<0.001), (Pearson correlation analysis
test).

Lens thickness also varied with age (ANO-
VA; M, p<0.001; F, p=0.030), (Figure 2). In men,
there were statistically significant differences in
lens thickness values between group 1 and group
5 (p=0.007), group 1 and group 6 (p=0.007), gro-
up 1 and group 7 (p=0.002), group 1 and group 8
(p<0.001), group 2 and group 8 (p<0.001), group
3 and group 8 (p=0.042), and group 4 and group
8 (p=0.010). In women, there were not statisti-
cally significant differences among the age gro-
ups. Despite a significant difference was not
detected in double comparison for lens thickness
in females, there were positive correlations bet-
ween age and lens thickness in both sexes (M,
r=0.593, p<0.001; F, r=0.382, p<0.001) by corre-
lation test.

Vitreous length and total axial length values of
the study groups are seen in Figure 3 and Figure 4.

Turkiye Klinikleri ] Med Sci 2011;31(5)

L
E 3 4 i
E
= 1
& 14 I
.-__. FA- R B
; 1
g 504 a M
i
-
£ o1 . . . "
T i s d [ T Chup T
rclip # il e ] Trrniaa
gl Girgraps

FIGURE 1: Mean anterior chamber depth values by gender and age groups
(There were statistically significant differences among age groups (M,
p=0.003; F, p<0.001)) M: Male, F: Female, Cl: Confidence Interval.
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FIGURE 2: Mean lens thickness values by gender and age groups (There
were statistically significant differences among age groups (M, p<0.001; F,
p=0.030)) M: Male, F: Female, Cl: Confidence Interval.

A significant difference was not found among the
groups (p>0.0 5).

Table 2 shows mean biometric parameters in
all groups by genders. There was no gender-rela-
ted difference among all age groups. When all age
groups were included, anterior chamber depth was
deeper in males than females (p<0.05), and lens
thickness, vitreous length and total axial length
were similar in both genders (p>0.05).
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FIGURE 3: Mean vitreous length values by gender and age groups (There
was no statistically significant difference among age groups (M, p=0.426; F,
p=0.668)) M: Male, F: Female, CI: Confidence Interval.

I DISCUSSION

Studies investigating age- and gender-related
changes in biometric parameters are scarce and
these reports do not include pediatric age groups.
Koretz et al. measured ocular biometric parame-
ters in normal emmetropic subjects between 18
and 70 years of age.” The report by Atchison et al.
includes participants between 18 and 69 years of
age within +0.75 of emmetropia.' In the study of
Wong et al., the cases between 40 and 81 years of
age were included.? There was no limitation for re-
fractive errors in this study. In the study by Shufelt

FIGURE 4: Mean total axial lengths by gender and age groups (There was
no statistically significant difference among age groups (M, p=0.286; F,
p=0.365)) M: Male, F: Female, Cl: Confidence Interval.

et al.,, the participants were over 40 years of age.® In
this study, there was not any limitation for refrac-
tive errors either. Our study subjects were betwe-
en 6 and 91 years of age.?

In our study, we have found that anterior
chamber depth is decreased and conversely lens
thickness is increased with advancing age. Previo-
us reports state similar results.!> Koretz et al.> have
reported that anterior chamber depth is decreased
and lens thickness is increased linearly over the en-
tire age group. Atchison et al.' have reported that
anterior chamber depth decreases by 0.011 mm/ye-

TABLE 2: Differences in biometric parameters according to genders (There was no gender-related difference in all
parameters and in all age groups)
Anterior Chamber Depth Lens Thickness Vitreous Length Total Axial Length
Male Female Male Female Male Female Male Female
Group 1 3.48+0.4 3.35:0.3 3.500.3 3.67+0.2 16.03£0.4 15.84+0.4 22.70+0.6 22.83+0.5
Group 2 3.340.5 3.2704 3.79:0.5 3.810.5 15.96+0.8 15.9:40.9 23.29+0.7 23.030.7
Group 3 31904 3.070.3 4.3320.5 4.27+0.4 16.18£0.6 15.48+0.9 23.37+0.8 22.85+0.9
Group 4 3.040.4 2.78+0.3 4.12+0.6 4.09:0.3 15.68+1.2 15.800.8 22,69+1.3 22.72+0.7
Group 5 2.930.3 2.84+0.4 42902 4.33:0.6 15.78+1.0 15.43+0.7 22.53+0.9 22.6120.5
Group 6 2.88+0.5 2.88+0.4 4.29+0.5 4.20:0.5 15.98+0.6 16.02+0.6 22.90+0.4 22.60<0.4
Group 7 3.10:04 2.84+0.4 4.3705 4.340.5 15.370.9 15.81+0.8 22.63+1.1 23.08+0.8
Group 8 2.64+0.4 2.29+0.6 4.890.3 4.45£1.0 15.62+0.7 16.09+1.5 22.95:0.5 22.380.7
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ar, and lens thickness increases by 0.024 mm/year.
Wong et al.? reported that people aged 40 to 49 ye-
ars had deeper anterior chamber depth (10.52 mm),
and thinner lenses (20.70 mm) compared to those
of 70 to 81 years. Shufelt et al.? also reported that
older individuals had smaller anterior chamber
depths, and thicker lenses. Satic1 and Cam® repor-
ted that lens thickness decreased proportionally in
eyes with longer axial length and increased in tho-
se with shorter axial length, and the size of lens in-
creased throughout life.

In our study, there were no age-related diffe-
rences in vitreous length and total axial length in
both genders. Age-and gender related changes in
vitreous length and total axial length were contro-
versial. Koretz et al. similarly reported that vitreo-
us length and total axial length were independent
of age.> Atchison et al.! reported that total axial
length increased by 0.011 mm/year, and vitreous
length did not vary significantly by age. Wong et
al.? reported that people aged 40 to 49 years, com-
pared to those 70 to 81 years, had longer total axi-
al lengths (mean difference, 0.58 mm), and longer
vitreous lengths (0.72 mm). Shufelt et al. found no
significant age-related difference in total axial
length or vitreous length in men, while the older
women had significantly smaller vitreous lengths
compared to the younger ones.?

We did not find any gender-related difference
for any biometric parameters in any age groups. We
could not find any study among the previous re-
ports in which their subjects were divided into dif-
ferent age groups and genders. When we performed
an overall evaluation including all age groups, ante-
rior chamber depth was found to be deeper in ma-
les compared to females and there was no signi-

ficant difference between males and females with
respect to lens thickness, vitreous length and total
axial length. In Atchison et al.’s study, there was a
tendency towards deeper anterior chamber depth
in males compared to females, but the difference
was not statistically significant. Males have a ten-
dency towards thicker lenses compared to females
but the difference was not statistically significant.
Vitreous length and total axial length were signifi-
cantly longer in males compared to females.! In
Wong et al.’s study, females had shorter total axial
and vitreous lengths, shallower anterior chamber
depths, but thicker lenses compared to males.? Shu-
felt et al. reported that females had significantly
shorter total axial length, shallower anterior cham-
ber depth and vitreous length compared to males.?
Cosar and Sener,” Eysteinsson et al.,® Foster et al.,’
Klein et al.,'® Wickremasinghe et al.!! also found sig-
nificantly deeper anterior chamber depths in ma-
les, and Klein et al.’® and Wickremasinghe et al.!!
found significantly greater lens thickness in males.

Erdol et al."” reported that lens thickness in-
creased with age and anterior chamber depth dec-
reased while lens thickness increased. In this study,
axial length was longer in men than women, and
there was no difference between both sexes for an-
terior chamber depth. In the study of Erdol et al.,
participants having refractive errors were not exc-
luded."

In conclusion, our results revealed that in nor-
mal eyes, anterior chamber depth significantly de-
creases, and lens thickness significantly increases
with advancing age. Vitreous length and total axial
length are not affected by aging. Age-related chan-
ges are generally similar in both sexes, but males ha-
ve deeper anterior chamber compared to females.
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