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ABSTRACT

Purpose: To determine association of refractive errors with axial length and anterior chamber depth in different
age groups.

Study Design: Cross-sectional study.

Place and Duration of Study: Ophthalmology Department of Dow University Hospital (Ojha campus), Dow
International Medical College, Dow University of Health Sciences, Karachi, Pakistan from October 2020 to
December 2020.

Methods: Eighty-three individuals of different age groups ranging from 11-80 years were included in the study.
Ocular measurements including refractive error, axial length, and anterior chamber depth were determined in all
participants. The association of refractive error with anterior chamber depth and axial length was tested by using
two independent sample t test, Mann-Whitney U test and ANOVA.

Results: Among 83 individuals, males were 42.2% (n=35) and females were 57.8% (n=48). Most common type
of refractive error was astigmatism which was found in 48.2% (n=40) participants. The overall average depth of
anterior chamber (mm) and average axial length (mm) were 3.11+0.39 and 23.27+0.87 respectively. Mean
differences in anterior chamber depth were statistically significant among different age groups (p value < 0.001).
Statistically significant differences in mean axial length were found among different refractive errors (p value
= 0.001).

Conclusion: There is a significant relation of different refractive errors with axial length and anterior chamber
depth and it can be helpful in explaining the risk factors of different ocular diseases as well as it can also be
helpful in clinical and diagnostic purposes in ophthalmology.
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INTRODUCTION Axial length refers to the distance measured from

the anterior corneal surface to the posterior retinal
pigment epithelium/Bruch’s membrane.® The average
axial length of a full-term newborn typically ranges

Visual impairment is a major concern for public health
worldwide, affecting people of all ages. As we grow
older, uncorrected refractive errors become the
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from 16 to 18 millimeters.* As individuals grow into
adulthood, this measurement generally increases to a
range of 22 to 25 millimeters.> The axial length serves
as a crucial parameter in ophthalmic assessments,
playing a significant role in determining refractive
errors. Additionally, it serves as a valuable diagnostic
tool for identifying ophthalmic conditions like
staphyloma and assessing the risk of retinal
detachment.®  Myopic eyes typically exhibit
characteristics such as greater axial length, deeper
anterior chamber, and increased vitreous depth
compared to non-myopic eyes. Myopia is one of the
risk factors for open-angle glaucoma.” Hypermetropic
eyes have a risk for close-angle glaucoma due to short
axial length and shallow anterior chamber depth.
Several studies have been conducted to see the relation
of ocular biometrics especially the axial length with
refractive errors.®

This study aimed to determine the refractive error
and its association with axial length and anterior
chamber depth in different age groups in patients
presenting to the outpatient department of Dow
University Hospital, Ojha campus.

METHODS

The research was undertaken at the Ophthalmology
department of Dow University Hospital, situated
within Dow International Medical College in Karachi,
Pakistan. A total of 166 eyes of 83 patients were
examined after obtaining informed  consent.
Participants were included through a convenient
sampling technique. Inclusion criteria  were;
individuals of age ranging from 11 to 80 years, normal
findings on slit lamp and fundus examination, and
absence of uncontrolled systemic illness like diabetes
mellitus and hypertension. Exclusion criteria were
history of active ocular infection and inflammation,
contact lens wearing, history of previous ocular trauma
and ocular surgeries. Each participant underwent a
comprehensive ocular evaluation, encompassing
assessments such as visual acuity and refraction
measurement; slit lamp examination of the anterior
segment, fundoscopy, as well as measurement of
anterior chamber depth and axial length. A well-
trained optometrist assessed the visual acuity by using
Snellen’s visual acuity chart and auto refraction by
auto refractometer (Topcon RM-880D, Japan) for
refractive errors. Slit lamp examination was done to
rule out anterior segment pathologies. Fundoscopy was
performed using slit lamp biomicroscopy, employing a

90D lens to evaluate vitreous and retinal pathologies.
Anterior chamber depth was measured in millimeters,
and axial length was assessed using A-scan
ultrasonography (COMPAQ). The sample size for this
study is 108 minimum. Taking prevalence of refractive
error as 34.9%, the sample size was calculated with
open epi version 3 with 95% CI, and the power of the
study as 80.°

The data analysis was conducted utilizing the
SPSS version 16.0. Categorical variables were
expressed in percentages and frequencies, while
continuous variables were summarized using means,
standard deviations, medians, and interquartile ranges.
The normality assumption for quantitative variables
was assessed via the Shapiro-Wilk test. For
characteristics such as axial length and chamber depth,
the average of measurements from the right and left
eyes was utilized.

Comparisons of mean chamber depth and axial
length across genders, age groups, and different types
of refractive errors were performed using two
independent t-tests, Mann-Whitney U test, and One-
way ANOVA Results with p-values less than or equal
to 0.05 were deemed statistically significant.

RESULTS

Among 83 individuals, 35 individuals (42.2%) were
males and 48 (57.8%) of the sample, were females.
Majority of the participants had ages between fifty-one
to eighty years (34.9%, n=29), followed by thirty-one
to fifty years (33.7%, n=28) and eleven to thirty years
(31.3%, n=26). The most common type of refractive
error was astigmatism which was found in 48.2%
(n=40) participants. Elderly females aged from fifty-
one to eighty years were more prone to have
astigmatism (62.5%, n=10) as compared to males
(38.5%, n=5) of the same age group. Males between
31 and 50 years had relatively high proportions of
myopic eyes (30.8%, n=4) and Hypermetropic eyes
(38.5%, n=5) as compared to females of the same age
group (See Table 1).

The overall average depth of chamber (mm) and
average axial length (mm) were 3.11+0.39 and
23.27+0.87 respectively. It was found that participants
between 51 and 80 years had lower mean anterior
chamber depth as compared to those who belonged to
younger age groups. Statistically significant
differences in mean anterior chamber depth were
observed across various age groups(pvalue < 0.05).
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Table 1: Gender distribution in different refractive errors with respect to age groups (n=83).

Refractive Error Type

Characteristics Total Hypermetropia Myopia Astigmatism
(n=17) (n=26) (n=40)
n (%) n (%) n (%)
Gender
Female
Age (years)
11-30 17 0 (0) 9 (52.9) 8 (47.1)
31-50 15 5(33.3) 2 (13.3) 8 (53.3)
51-80 16 4 (25.0) 2 (12.5) 10 (62.5)
Male
Age (years)
11-30 9 0 (0) 4 (44.4) 5 (55.6)
31-50 13 5 (38.5) 4 (30.8) 4 (30.8)
51— 80 13 3(23.1) 5 (38.5) 5 (38.5)
Table 2: Association of average chamber depth (mm) with different refractive errors (n=83).
e Average Chamber Depth (mm)
Characteristics Mean + SD Median (IQR) p-value
Gender
Female 3.05+0.41 3.05 (0.60) 0.140%
Male 3.18+0.38 3.14 (0.57) '
Age (years)
11-30 3.36+0.36 3.37 (0.55)
31-50 3.08+0.31 3.05 (0.50) <0.001**
51-80 2.91+0.40 2.87 (0.66)
Refractive error type
Hypermetropic 2.96 £0.32 3.04 (0.50)
Myopia 3.21+£0.39 3.33(0.52) 0.138**
Astigmatism 3.11+0.42 3.01 (0.61)

*Two independent samples t test.
** One-way ANOVA.

Table 3: Association of average axial length (mm) with different
refractive errors (n=83).

- Average Axial length (mm) p-
Characteristics o 1n+SD Median (IOR)  value
Gender
Female 23.10+0.89 23.15(1.03) 0.033*
Male 23.51+0.80 23.42 (0.90) '

Age (years)

11-30 23.59+£0.86 23.40 (1.10)

31-50 23.12+0.82 23.09 (0.82) 0.086**
51-80 23.15+0.90 23.16 (1.07)

Refractive

error type

Hypermetropic 22.71+0.64 22.68 (1.03)

Myopia 23.67 £0.86 23.45 (1.10) 0.001**
Astigmatism 23.26 +0.85 23.25 (0.69)

*Mann-Whitney U test
** One-way ANOVA.

Mean anterior chamber depth (mm) of Hypermetropic
eyes (2.96+0.32) was lower than other types of
refractive errors (See Table 2).

Males exhibited significantly longer axial length
compared to females (p value = 0.033).Statistically
significant differences in mean axial length were found
among different refractive errors (p value = 0.001)
where it was found to be higher in patients who had
myopic eyes.All types of refractive errors had
significant mean axial length differences where the
highest mean difference was found in between
Hypermetropic and myopic eyes (Mean difference =
0.96 mm(p value < 0.001) (See Table 3). The axial
length was correlated with the anterior chamber depth,
R=0.73 and p-value <0.001.

DISCUSSION

Different ocular parameters are required in the clinical
and diagnostic field of Ophthalmology. The axial
length serves as a significant anatomical metric and a
useful indicator for refractive errors. Additionally, it
aids ophthalmologists in identifying various ocular
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conditions, including staphyloma and the potential for
retinal detachment.’® The findings of the present study
revealed that astigmatism emerged as the predominant
type of refractive error observed in 48.2% (n=40)
participants in both genders. Females between 51 and
80 years were more prone to have astigmatism (62.5%,
n=10) as compared to males (38.5%, n=5) of the same
age group. Male of age ranging from 31-50 years had
relatively high proportions of having myopic eyes
30.8%, (n=4) as compared to females of the same age
group. A study conducted in Bangladeshi adults
showed that myopia was more in men as compared to
women.™ The study conducted in the Iranian, in South
Africa, and Indian population showed that
Hypermetropic was more common in the females.'?%4
Disparities in race, ethnicity, and genetic factors can
probably explain the difference in refractive error.

In our study, the average anterior chamber depth
(ACD) among females was 3.05+0.41 while in males
it was 3.18+0.38 which is slightly greater than the
females. The mean ACD of both genders in our study
was comparable to data of mean ACD of multiple
other studies.’® The average ACD in previous studies
were approximately 3.08£0.34 in women and
3.20+0.37 in men which were similar to our study.*®In
the present study, the average ACD decreased with the
increase in age. This decrease in ACD with increasing
age may be due to an increase in the lens size because
of protein fiber layers forming under the capsule due
to aging which was demonstrated by other studies.'’
The mean ACD in myopic eyes was 3.21£0.39 and in
Hypermetropic eyes were 2.96+0.32. This showed that
myopic eyes had deep anterior chamber depth and
hypermetropic eyes had shallower anterior chamber
depth. The results proved the association of Open-
angle glaucoma and Closed-angle glaucoma with
myopia and hypermetropia respectively.

The average axial length in males was 23.51+0.80
while in females was 23.10+0.89 which was
comparable to another study in which the mean axial
length in males was 23.68+1.06 and in females was
23.23+1.10.28 In our study, the younger participants
aged between 11-30 years had a longer axial length of
23.59+0.86 as compared to middle and older-aged
participants which is also similar to other study
results.’® This age-specific change in axial length is
because of an increase in the size of eyes in the
growing age and middle and older age it shows
insignificant changes in axial length. In the present
research, myopic eyes had a greater axial length of

23.67+0.86 as compared to the axial length of
hypermetropic eyes of 22.71+0.64 which is a
statistically significant difference of mean axial length
of both refractive errors. Similar results were noticed
in Singapore India Eye study!’ and the Meiktila Eye
study.?%2! In our study a strong correlation was found
between axial length and anterior chamber depth,
similar to study by Zhang et al.?

Limitation of our study was a single center study
which presents only a small sample of our population.
Larger studies with different ethnic groups need to be
conducted for generalization of results.

CONCLUSION

The outcome of this research showed a significant
relation between different refractive errors with axial
length and anterior chamber depth and by the help of
these ocular parameters it can be helpful in explaining
the risk factors of different ocular diseases which are
associated with ocular dimensions and can also be
helpful in clinical and diagnostic purposes in
ophthalmology.
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