
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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Age- and Gender-Related Biometric
Changes in Normal Eyes

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To in ves ti ga te the age- and gen der-re la ted chan ges in ocu lar bi o met ric da -
ta in nor mal eyes. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This ran do mi zed pros pec ti ve study was conducted on 160
vo lun te ers with no ocu lar pat ho logy. A-scan bi o met ric me a su re ments inc lu ding an te ri or cham ber
depth, lens thick ness, vit re o us length, and to tal axi al length we re as ses sed in only one eye for each
sub ject ha ving a sphe ri cal equ i va lent in the ran ge of -0.75 D to +0.75 D. The study sub jects we re
di vi ded in to eight age gro ups. The re we re 20 sub jects in each gro up (10 ma les and 10 fe ma les).
RRee  ssuullttss::  Ne ga ti ve cor re la ti ons we re fo und bet we en age and an te ri or cham ber depth in both gen-
ders (Ma le, r=-0.450, p<0.001; Fe ma le, r=0.583, p<0.001). Ol der in di vi du als had smal ler an te ri or
cham ber depths. The re we re high po si ti ve cor re la ti ons bet we en age and lens thick ness in both se -
xes (Ma le, r=0.593, p<0.001; Fe ma le, r=0.382, p<0.001). Ol der in di vi du als had thic ker len ses. We
did not de tect an age-re la ted dif fe ren ce in vit re o us length and to tal axi al length. When each gro -
up was com pa red se pa ra tely, we fo und no gen der-re la ted dif fe ren ce in age gro ups. An te ri or cham-
ber depth was sig ni fi cantly de e per in ma les when all ma le and fe ma le sub jects we re com pa red
(p<0.05). CCoonncc  lluu  ssii  oonn::  An te ri or cham ber depth and lens thick ness sig ni fi cantly chan ge with ad van -
cing age in nor mal eyes, whi le vit re o us length and to tal axi al length do not chan ge by age. The age-
re la ted ocu lar bi o met ric chan ges are the sa me in both gen ders.

KKeeyy  WWoorrddss::  Sex; aging; bi o metry

ÖÖZZEETT  AAmmaaçç::  Normal gözlerde yaş ve cinsiyete göre oküler biyometrik verilerde gözlenen
değişiklikleri araştırmak. GGeerreeçç  vvee  YYöönntteemmlleerr::  Bu randomize prospektif çalışmada göz hastalığı
olmayan 160 gönüllü değerlendirildi. Sferik eşdeğer aralığı -0,75D ile +0,75D arasında olan olgularda
tek gözde ön kamara derinliği, lens kalınlığı, vitreus uzunluğu ve total aksiyel uzunluk ölçümü ile
biyometrik tarama yapıldı. Çalışmaya katılanlar yaşları açısından sekiz gruba ayrıldılar. Her grupta
20 hasta vardı (10 erkek, 10 kadın). BBuullgguullaarr::  Her iki cinsiyette de yaş ve ön kamara derinliği
arasında negatif korelasyon bulundu (Erkek, r=-0,450, p<0,001; Kadın, r=0,583, p<0,001). Yaşlılarda
ön kamara derinliği daha azdı. Yaş ve lens kalınlığı arasında da iki cinste pozitif korelasyonlar
saptandı (Erkek, r=0,593, p<0,001; Kadın, r=0,382, p<0,001). Yaşlılarda lens kalınlığı daha fazlaydı.
Vitreus uzunluğu ya da toplam aksiyel uzunlukta yaşla ilişkili bir fark saptamanmadı. Her grup
kendi içinde değerlendirildiğinde yaş gruplarında cinsiyet açısından da fark saptanmadı. Tüm
kadın ve erkekler karşılaştırıldığında ön kamara derinliğinin erkeklerde daha fazla olduğu görüldü
(p<0,05). SSoonnuuçç::  Ön kamara derinliği ve lens kalınlığı normal gözlerde yaşın ilerlemesiyle beraber
giderek artar, ancak vitreus uzunluğu ve toplam aksiyel uzunluk yaşla değişmez. Yaşla ilişkili oküler
biyometrik değişiklikler her iki cinsiyette de aynıdır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Cinsiyet; yaşlanma; biyometri
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re ports eva lu a ting age-and gen der-re la ted chan ges
in bi o met ric da ta are li mi ted.1-4 We co uld not find
any studyies inc lu ding pe di at ric age gro ups. Furt -
her mo re, the range of chan ge that occurs in bi o -
met ric da ta by each de ca de is not well known.
Be si des, it is not cle ar if the se chan ges are af fec ted
by gen der. Pre vi o us re ports re ve al that the cen tral
thick ness of the lens in cre a ses with ad van cing age,
but at the sa me ti me an te ri or cham ber depth dec -
re a ses.1-5 Age-re la ted chan ges in vit re o us length
and to tal axi al length are con tro ver si al.

In this study, the par ti ci pants from a wi de ran -
ge of ages bet we en six and 91 ye ars we re as sig ned
in to eight age gro ups and age- and gen der-re la ted
chan ges in ocu lar bi o met ric da ta in nor mal eyes
we re in ves ti ga ted.  

MA TE RI ALS AND MET HOD
This pros pec ti ve, ran do mi zed study was ap pro -
ved by the lo cal et hics com mit te e and in for med
con sents were ob ta i ned from all par ti ci pants ac-
cor ding to the gu i de li nes of the Dec la ra ti on of
Hel sin ki.

SE LEC TI ON OF PAR TI CI PANTS

The study co horts we re com po sed of 160 nor mal
vo lun te ers ha ving sphe ri cal equ i va lent in the ran -
ge of -0.75 D to +0.75 D and ±0.50 D as tig ma tism.
The re we re 20 sub jects in each age gro up (10 ma -
les and 10 fe ma les): 6–10, 11–20, 21–30, 31–40, 41-
50, 51-60, 61-70, and >71 ye ars (Tab le 1). All
par ti ci pants we re of Ca u ca si an ori gin. Par ti ci pants

we re se lec ted ran domly out of pa ti ents, emp lo ye es,
and stu dents in our hos pi tal. Any his tory of ocu lar
sur gery or ocu lar tra u ma and any ocu lar di se a se af-
fec ting ocu lar bi o met ric da ta we re re gar ded as ex-
c lu si on cri te ri a.

OCU LAR EXA MI NA TI ONS

All sub jects un der went comp le te oph thal mic ex-
a mi na ti ons inc lu ding cor rec ted vi su al acu ity,
an te ri or seg ment exa mi na ti on, and fun dus exa -
mi na ti on.

A-scan ul tra so nog raphy was per for med by Bi -
o vi si on In ter na ti o nal-Mo del:Axis ® ul tra so nic bi -
o metry with cor ne al con tact met hod to me a su re
axi al length, vit re o us length, lens thick ness, and
an te ri or cham ber depth af ter ins til la ti on of pro pa -
ra ca in hydroch lo ri de 0.5% (Al ca i ne, Al con-Co uv -
re ur, Pu urs, Bel gi um). The ave ra ge va lu e from the
best 10 ima ges was re cor ded for all axi al di men si -
ons. Bi o met ric me a su re ments we re as ses sed in eyes
with smaller ref rac ti ve er rors.

STA TIS TI CAL ANALY SIS

Bi o met ric pa ra me ters we re as ses sed with one-
samp le Kol mo go rov-Smir nov test and fo und to be
nor mal (p>0.05). Analy sis of va ri an ce (ANO VA)
was per for med on the bi o met ric da ta to exa mi ne
the dif fe ren ces among age gro ups. If a sig ni fi cant
gro up ef fect was fo und, Tu key’s HSD test was used
to iden tify the lo ca ti on of dif fe ren ces bet we en gro -
ups. The dif fe ren ces bet we en ma les and fe ma les
we re com pa red with in de pen dent stu dent’s t test.
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N Mean Age (years±sd, 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

TABLE 1: Demographic features of the participants



Pe ar son cor re la ti on analy sis test was used for cor-
re la ti on analy ses. Sta tis ti cal sig ni fi can ce was de fi -
ned as p<0.05. SPSS 8/0 pac ka ge prog ram (IBM,
USA) was used for analy ses.

RE SULTS
De mog rap hic fe a tu res of the study sub jects are pre-
sen ted in Tab le 1. Me an ages (p>0.05) and the num-
ber of ma les and fe ma les we re si mi lar in each
gro up.  The sphe ri cal equ i va lent va lu es we re si mi -
lar in all gro ups (p>0.05). 

In va ri an ce analy sis for an te ri or cham ber
depth, a sta tis ti cally sig ni fi cant dif fe ren ce was fo -
und among the age gro ups in both se xes [(Ma le
(M), p=0.003; Fe ma le (F), p<0.001)], (Fi gu re 1). In
post-hoc test, the dif fe ren ce bet we en gro up 1 and
gro up 8 was sta tis ti cally sig ni fi cant for both gen-
ders (M, p=0.002; F, p<0.001). The re was al so a
sig ni fi cant dif fe ren ce bet we en gro ups 2 and 8 in
both gen ders (M, p=0.018; F, p<0.001), and the-
re we re sig ni fi cant dif fe ren ces bet we en gro up 3
and gro up 8 (p=0.001), and gro up 6 and gro up 8
(p=0.037) in fe ma les. The re we re ne ga ti ve cor-
re la ti ons bet we en age and an te ri or cham ber
depth in both gen ders (M, r=-0.450, p<0.001; F,
r=0.583, p<0.001), (Pe ar son cor re la ti on analy sis
test).

Lens thick ness al so va ri ed with age (ANO -
VA; M, p<0.001; F, p=0.030), (Fi gu re 2). In men,
the re we re sta tis ti cally sig ni fi cant dif fe ren ces in
lens thick ness va lu es bet we en gro up 1 and gro up
5 (p=0.007), gro up 1 and gro up 6 (p=0.007), gro -
up 1 and gro up 7 (p=0.002), gro up 1 and gro up 8
(p<0.001), gro up 2 and gro up 8 (p<0.001), gro up
3 and gro up 8 (p=0.042), and gro up 4 and gro up
8 (p=0.010). In wo men, the re we re not sta tis ti -
cally sig ni fi cant dif fe ren ces among the age gro -
ups. Des pi te a sig ni fi cant dif fe ren ce was not
de tec ted in do ub le com pa ri son for lens thick ness
in fe ma les, the re we re po si ti ve cor re la ti ons bet -
we en age and lens thick ness in both se xes (M,
r=0.593, p<0.001; F, r=0.382, p<0.001) by cor re -
la ti on test.

Vit re o us length and to tal axi al length va lu es of
the study gro ups are se en in Fi gu re 3 and Fi gu re 4.

A sig ni fi cant dif fe ren ce was not fo und among the
gro ups (p>0.0 5).

Tab le 2 shows me an bi o met ric pa ra me ters in
all gro ups by gen ders. The re was no gen der-re la -
ted dif fe ren ce among all age gro ups. When all age
gro ups we re inc lu ded, an te ri or cham ber depth was
de e per in ma les than fe ma les (p<0.05), and lens
thick ness, vit re o us length and to tal axi al length
we re si mi lar in both gen ders (p>0.05).

Turkiye Klinikleri J Med Sci 2011;31(5) 1141

Ophthalmology Özdemir et al

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, CI: Confidence Interval.

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, CI: Confidence Interval.



DIS CUS SI ON
Stu di es in ves ti ga ting age- and gen der-re la ted
chan ges in bi o met ric pa ra me ters are scar ce and
the se re ports do not inc lu de pe di at ric age gro ups.
Ko retz et al. me a su red ocu lar bi o met ric pa ra me -
ters in nor mal em met ro pic sub jects between 18
and 70 ye ars of age.5 The re port by Atc hi son et al.
inc lu des par ti ci pants between 18 and 69 ye ars of
age wit hin ±0.75 of em met ro pi a.1 In the study of
Wong et al., the ca ses between 40 and 81 ye ars of
age we re inc lu ded.2 The re was no li mi ta ti on for re-
f rac ti ve er rors in this study. In the study by Shu felt

et al., the par ti ci pants we re over 40 ye ars of age.3 In
this study, the re was not any li mi ta ti on for ref rac -
ti ve er rors eit her. Our study sub jects we re bet we -
en 6 and 91 ye ars of age.3

In our study, we have fo und that an te ri or
cham ber depth is dec re a sed and con ver sely lens
thick ness is in cre a sed with ad van cing age. Pre vi o -
us re ports sta te si mi lar re sults.1-5 Ko retz et al.5 have
re por ted that an te ri or cham ber depth is dec re a sed
and lens thick ness is in cre a sed li ne arly over the en-
ti re age gro up. Atc hi son et al.1 have re ported that
an te ri or cham ber depth dec re a ses by 0.011 mm/ye -
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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.

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, CI: Confidence Interval.

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 3.50±0.3 3.67±0.2 16.03±0.4 15.84±0.4 22.70±0.6 22.83±0.5

Group 2 3.34±0.5 3.27±0.4 3.79±0.5 3.81±0.5 15.96±0.8 15.9±40.9 23.29±0.7 23.03±0.7

Group 3 3.19±0.4 3.07±0.3 4.33±0.5 4.27±0.4 16.18±0.6 15.48±0.9 23.37±0.8 22.85±0.9

Group 4 3.04±0.4 2.78±0.3 4.12±0.6 4.09±0.3 15.68±1.2 15.80±0.8 22.69±1.3 22.72±0.7

Group 5 2.93±0.3 2.84±0.4 4.29±0.2 4.33±0.6 15.78±1.0 15.43±0.7 22.53±0.9 22.61±0.5

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±0.4 2.84±0.4 4.37±0.5 4.34±0.5 15.37±0.9 15.81±0.8 22.63±1.1 23.08±0.8

Group 8 2.64±0.4 2.29±0.6 4.89±0.3 4.45±1.0 15.62±0.7 16.09±1.5 22.95±0.5 22.38±0.7

TABLE 2: Differences in biometric parameters according to genders (There was no gender-related difference in all 
parameters and in all age groups)



ar, and lens thick ness in cre a ses by 0.024 mm/ye ar.
Wong et al.2 re por ted that pe op le aged 40 to 49 ye -
ars ha d de e per an te ri or cham ber depth (10.52 mm),
and thin ner len ses (20.70 mm) com pa red to tho se
of 70 to 81 ye ars. Shu felt et al.3 al so re por ted that
ol der in di vi du als ha d smal ler an te ri or cham ber
depths, and thic ker len ses. Sa tı cı and Çam6 re por -
ted that lens thick ness dec re a sed pro por ti o nally in
eyes with lon ger axi al length and in cre a sed in tho -
se with shor ter axi al length, and the si ze of lens in-
cre a sed thro ug ho ut li fe.

In our study, the re we re no age-re la ted dif fe -
ren ces in vit re o us length and to tal axi al length in
both gen ders. Age-and gen der re la ted chan ges in
vit re o us length and to tal axi al length we re con tro -
ver si al. Ko retz et al. similarly re por ted that vit re o -
us length and to tal axi al length were in de pen dent
of age.5 Atc hi son et al.1 re por ted that to tal axi al
length in cre a sed by 0.011 mm/ye ar, and vit re o us
length did not vary sig ni fi cantly by age. Wong et
al.2 re por ted that pe op le aged 40 to 49 ye ars, com-
pa red to tho se 70 to 81 ye ars, ha d lon ger to tal axi -
al lengths (me an dif fe ren ce, 0.58 mm), and lon ger
vit re o us lengths (0.72 mm). Shu felt et al. fo und no
sig ni fi cant age-re la ted dif fe ren ce in to tal axi al
length or vit re o us length in men, whi le the ol der
wo men ha d sig ni fi cantly smal ler vit re o us lengths
com pa red to the yo un ger ones.3

We did not find any gen der-re la ted dif fe ren ce
for any bi o met ric pa ra me ters in any age gro ups. We
co uld not find any study among the pre vi o us re-
ports in which the ir sub jects we re di vi ded in to dif-
fe rent age gro ups and gen ders. When we per for med
an ove rall eva lu a ti on inc lu ding all age gro ups, an te-
ri or cham ber depth was fo und to be de e per in ma -
les compared to fe ma les and the re was no sig ni -

fi cant dif fe ren ce bet we en ma les and fe ma les with
res pect to lens thick ness, vit re o us length and to tal
axi al length. In Atc hi son et al.’s study, the re was a
ten dency to wards de e per an te ri or cham ber depth
in ma les compared to fe ma les, but the dif fe ren ce
was not sta tis ti cally sig ni fi cant. Ma les ha ve a ten-
dency to wards thic ker len ses compared to fe ma les
but the dif fe ren ce was not sta tis ti cally sig ni fi cant.
Vit re o us length and to tal axi al length we re sig ni fi -
cantly lon ger in ma les compared to fe ma les.1 In
Wong et al.’s study, fe ma les had shor ter to tal axi al
and vit re o us lengths, shal lo wer an te ri or cham ber
depths, but thic ker len ses compared to ma les.2 Shu -
felt et al. re por ted that fe ma les had sig ni fi cantly
shor ter to tal axi al length, shal lo wer an te ri or cham-
ber depth and vit re o us length compared to ma les.3

Co sar and Se ner,7 Eys te ins son et al.,8 Fos ter et al.,9

Kle in et al.,10 Wic kre ma sing he et al.11 al so fo und sig-
ni fi cantly de e per an te ri or cham ber depths in ma -
les, and Kle in et al.10 and Wic kre ma sing he et al.11

fo und sig ni fi cantly gre a ter lens thick ness in ma les. 

Er dol et al.12 re por ted that lens thick ness in-
cre a sed with age and an te ri or cham ber depth dec -
re a sed whi le lens thick ness in cre a sed. In this study,
axi al length was lon ger in men than wo men, and
the re was no dif fe ren ce bet we en both se xes for an-
te ri or cham ber depth. In the study of Er dol et al.,
par ti ci pants ha ving ref rac ti ve er rors we re not exc -
lu ded.12

In conc lu si on, our re sults re ve a led that in nor-
mal eyes, an te ri or cham ber depth sig ni fi cantly de-
c re a ses, and lens thick ness sig ni fi cantly in cre a ses
with ad van cing age. Vit re o us length and to tal axi al
length are not af fec ted by aging. Age-re la ted chan -
ges are ge ne rally si mi lar in both se xes, but ma les ha -
ve de e per an te ri or cham ber compared to fe ma les.
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