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Clinico-demographic profile of young people
presenting with refractive errors to a medical
college hospital of Bihar, India
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ABSTRACT

BACKGROUND: Refractive errors are the second most important cause of blindness and account for 18% of the
burden. An estimated 123.7 million people suffer from visual impairment due to unaddressed refractive errors
worldwide. International agencies recognize that globally, there is insufficient data on the prevalence and types of
refractive errors in different populations and age groups. The present study evaluated the proportion of refractive
errors with their clinico-demographic context among 10-24-year old patients, presenting to the Ophthalmology
Outpatient Department (OPD) of a tertiary hospital of Bihar state of India.

MATERIAL AND METHODS: This prospective, descriptive study collected information about refractive errors in 2739
eyes of 1482 young people. The association between the refractive errors and clinico-demographic variables such as
age group, gender, residential background and educational status was evaluated using the chi-square test (taking p
< 0.05 as significant).

RESULTS: Hypermetropic errors were more common (51%) comprising of hypermetropia (32%) and hypermetropic
astigmatism (19%). They marginally exceeded myopic errors (about 49%), comprising myopic astigmatism (26%)
and myopia (22%) while mixed astigmatism was the least common (0.4%). Myopic errors were significantly more
common in the 1014 years age group (76%) while hypermetropic errors predominated in older age-groups (54%,
p < 0.001). Myopia predominated in females (39%) and in rural young people (53%), myopic astigmatism in the
illiterate (45%) but hypermetropia in males (37%, p < 0.001), urban (35%, p < 0.001) and literate young people
(31%, p < 0.001).

CONCLUSIONS: This study revealed a broad picture of proportion and predominance of different refractive errors
and their associations with clinico-demographic profile of the patients.
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INTRODUCTION Department (OPD) of a medical college hospital,

This study intended to explore the distribution a premier tertiary care hospital of Bihar.
of refractive errors with respect to clinico-demo- Refractive errors are the second most impor-
graphic variables in young people (aged 10-24 years tant cause of blindness and account for 18% of

[1]) presenting to the Ophthalmology Outpatient the burden. Of the estimated 2.2 billion people
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worldwide who have visual impairment or blind-
ness, an estimated 123.7 million people suffer from
visual impairment due to unaddressed refractive
errors. They are the main cause of visual impair-
ment in children aged 5-15 years [2, 3]. It has
been estimated that over 40 million school-aged
children have visual acuity of < 6/12 from uncor-
rected or improperly corrected refractive errors and
that the highest prevalence is in South-East Asia
and China, particularly in urban areas [4]. The Na-
tional Blindness and Visual Impairment Survey of
India (2015-2019) revealed that refractive errors
contribute to 29.6 per cent of visual impairment in
0—49 years age population [5].

The World Health Organization (WHO) and
International Agency for the Prevention of Blind-
ness (IAPB), recognize that globally, there is insuf-
ficient data on the prevalence and types of refractive
errors in different populations and age groups [3].
The challenges in establishing an effective system
to address the burden of uncorrected refractive er-
rors in India include the development of optimally
trained optometry workforce, the establishment
of multi-tiered points of delivery of refractive care
services and optical dispensing units, and seamless
integration of these initiatives into existing or novel
models of comprehensive eye care [6].

Given the aforesaid challenges, a large number
of young people present to tertiary OPDs for re-
fraction and prescription of glasses, the pattern and
reasons for which have been enumerated in earlier
publications [8, 9]. The overall incidence of re-
fractive errors has been reported to be up to 55%
in ophthalmology OPDs of vision centres as well
as tertiary hospitals [9-11]. Various hospital-based
studies have concluded that myopic errors (myo-
pia [11-18] or myopic astigmatism [19]) are the
most common refractive errors; myopia is, in gen-
eral, more prevalent than astigmatism and hyper-
metropia, and myopic astigmatism is more common
compared to hypermetropic or mixed astigmatism.

The mean age of presentation of refractive errors
in adolescents has been estimated to be 14.3 years,
but the prevalence has been reported to be maxi-
mum in the extremes of adolescence [9, 10, 18].

There is conflicting information on whether
particular refractive errors are more prevalent in
a particular gender. Some have found hypermetrop-
ic errors to be more common in females [20-22].
The Andhra Pradesh Eye Diseases Study (APEDS),
which is the largest study regarding ocular morbid-
ity in the South Indian population, found hyperme-

tropic errors to be more common in urban females
in the 16-29 years age group [20] compared to
urban males, and myopic errors in rural females
of 7-15 years age group [23] compared to rural
males. The study from Kashmir [11] found no sig-
nificant difference between males and females over-
all. To the knowledge of the investigators, only two
similar community-based studies of schoolchildren
have been conducted till date in Bihar — in one
study, screening for refractive errors in 252 children
aged 11-16 years revealed prevalence of refractive
errors in 17.5% of males and 19.4% of females
[24]. Another study, on the contrary, observed that
among 131 children aged 10-14 years, screening
revealed refractive errors in about 25.8 % of males
and 17.7% of females [25]. These studies, however,
did not analyse if particular refractive errors are
more prevalent in a particular gender.

Reports from the WHO have stated that re-
fractive errors are a growing problem among ur-
ban people in South-East Asia [4]. In Indian stud-
ies, myopia was prevalent amongst 4.1% rural
[20] as compared to 7.4% amongst urban children
[26]. Hypermetropia was found to be prevalent
in 0.8% of rural [23] as compared to 7.7% urban
children [26].

The APEDS [20] found that among rural per-
sons aged 21-60 years, the more educated had more
myopia and less hypermetropia compared to the less
educated, while a study from Bangladesh [34] found
the converse, that educational level is significantly
associated with hypermetropia. These findings are
not specific to young people.

Even with extensive literature review, the pattern
of refractive errors that is prevalent among young
people presenting to tertiary care institutions in
Bihar state of India is yet unknown. We undertook
the present epidemiological study with the objec-
tive to determine the clinico-demographic profile of
young people presenting to our tertiary institution
with refractive errors, as an initial step to enable
hospital services to cater to them in a better manner,
increasing their productivity for the development of
the nation.

MATERIAL AND METHODS
A prospective observational study was conducted
at the outpatient department (OPD) of the Up-
graded Department of Ophthalmology of a medi-
cal college of Bihar, India, with its patients aged
10-24 years as the study population. Both objective
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and subjective methods of refraction were used to as-
sess refractive error in OPD patients with subnormal
visual acuity improving with pinhole, and those with
asthenopic symptoms. Patients with bilateral organic
defects such as strabismus, corneal opacity, the opac-
ity of the lens, and choroid and retinal disorders were
excluded. Eyes with unilateral organic defects were
also excluded from consideration [7, 23].

The objective method of autorefraction was em-
ployed first, using the Topcon RM-8800 autorefrac-
tor (Topcon Inc., USA) without cycloplegia-my-
driasis. This was followed by subjective verification
of refractive prescription using a standard trial frame
and lenses and Snellen’s Chart for 6 metres dis-
tance. Subsequently, upon the clinical decision in
patients with asthenopia, autorefraction was repeat-
ed with cycloplegia-mydriasis using Cyclopentolate
1% alternating with tropicamide 0.8% + phenyle-
phrine 5% eye drops [CTC technique (cyclopen-
tolate—tropicamide—cyclopentolate)] followed by
subjective verification.

Myopia was said to have been diagnosed in
a particular eye when refractive correction prescribed
amounted to 2 0.50 DSph(-) without any cylindrical
correction. Similarly, hypermetropia was diagnosed
when refractive correction prescribed amounted
to = 0.50 DSph(+) without any cylindrical correction.
Myopic astigmatism was diagnosed when the power
was 2 0.50 DCyl(-) with zero or negative spheri-
cal correction. Similarly, hypermetropic astigmatism
was diagnosed when the power was > 0.50 DCyl(+)
with zero or positive spherical correction. Mixed
astigmatism was diagnosed if the power contained
both spherical and cylindrical corrections bearing
opposite mathematical signs but with numerical val-
ues > 0.50 D despite transposition.

The Indian Council of Medical Research (ICMR)
and the Institutional Ethics Committee approved
the study protocol. Accordingly, informed consent
was obtained from the patients over 18 years of age
and from the accompanying guardians of patients
under 18 years of age. Using a pre-structured perfor-
ma over a two-month period, clinico-demographic
information with respect to their age, gender, resi-
dential background and literacy was collected along
with recording for each eye, the refractive error
diagnosed subsequently.

Raw data was entered in Microsoft Excel Spread-
sheet 2013 (Microsoft Corporation, USA). Statis-
tical Analyses were performed using the software
SPSS 16.0 for Windows (Statistical Package for the
Social Sciences, SPSS Inc., USA). Bivariate com-

parisons were made between the demographic vari-
ables and the types of refractive errors found. For
qualitative analysis, the Chi-Square test was applied,
taking p < 0.05 as significant.

RESULTS

During the study period, refractive correction
was prescribed for a total of 1482 young people
(2739 eyes). Among them, hypermetropic errors
were more common [about 51%; comprising of
hypermetropia (about 32%) and hypermetropic
astigmatism (about 19%)]. This closely exceeded
myopic errors [about 49%; myopic astigmatism
(about 26%) and myopia (about 22%)]. The dif-
ference between the spherical and astigmatic er-
rors was statistically significant (’ = 2367.35,
df = 1, p < 0.001). Mixed astigmatism was the
least common among all refractive errors (0.43%)
(Tab. 1).

More young people from the 20-24 years age
group (710 patients; 1347 eyes, about 50%) pre-
sented to the OPD compared to the 10—14 years
(133 patients; 230 eyes, 8%) and 15-19 years
(639 patients; 1162 eyes, 42%) age-groups. My-
opic errors were more common in the 10-14 years
age group (76%), while hypermetropic errors
were more common and approximately equal
in the 15-19 years (53%) and 20-24 years age
group (54%). This difference was statistically sig-
nificant (y’= 107.554, df = 4, p < 0.001). Mixed
astigmatism remained low across all age-groups
(Tab. 1, Fig. 1).

More males (81%) presented to the OPD than
females (19%). Myopia was found to be the most
prevalent refractive error in females (39%) while in
males, this was the case with hypermetropia (37%,
Tab. 1, Fig. 2). The distribution of refractive er-
rors among the genders was statistically significant
(¢’ = 115.701, df = 2, p < 0.001). Also, spherical
errors were significantly more common in males,
and astigmatism in females O = 6.888, df = 1,
p = 0.009; OR = 1.29).

More urban (88%) than rural patients (12%)
visited the OPD. Among rural patients, myopia was
more common (53%), while among urban patients,
this was the case with hypermetropia (35%, Tab. 1,
Fig. 3). This difference was statistically significant
(¢’ =104.873, df = 2, p < 0.001). Also, spherical er-
rors were significantly more common in rural, and
astigmatism in urban patients (y° = 14.172, df = 1,
p <0.001; OR = 1.59).
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Table 1. Classification and clinicodemographic distribution of refractive errors

Grand Myopic errors Hypermetropic errors Mixed
Total Total Myopia Myopic Total Hypermetropia Hypermetropic astigmatism
(%) (%) (%) | astigmatism (%) | (%) (%) astigmatism (%) (%)
Number 2739 1331 610 1 1396 879 517 12
of eyes (100.0) (48.6) (22.3) (26.3) (51.0) (32.1) (18.9) (0.4)
Age group
10-14 vears 230 174 99 75 50 23 27 6
¥ (100.0) (75.7) (43.0) (32.6) (21.7) (10.0) (11.7) (2.6)
15219 vears 1162 539 151 388 619 442 177 4
¥ (100.0) (46.4) (13.0) (33.4) (53.3) (38.0) (15.2) (0.3)
20-24 vears 1347 618 360 258 121 414 313 2
y (100.0) (45.9) (26.7) (19.2) (54.0) (30.7) (23.2) (0.1)
Gender
Male 2213 968 403 565 1238 827 411 1
(100.0) (43.7) (18.2) (25.5) (55.9) (37.4) (18.6) (0.3)
Female 526 363 207 156 158 52 106 5
(100.0) (69.0) (39.4) (29.7) (30.0) (9.9) (20.2) (1.0
Residence
Rural 326 245 173 12 81 36 45 0
(100.0) (75.2) (53.1) (22.1) (24.8) (11.0) (13.8) (0.0)
Urban 2413 1086 4317 649 1315 843 472 12
(100.0) (45.0) (18.1) (26.9) (54.5) (34.9) (19.6) (0.5)
Education
Literate 2335 1098 559 539 1225 126 499 12
(100.0) (47) (23.9) (23.1) (52.5) (31.1) (21.4) (0.5)
. 404 233 51 182 17 153 18 0
llliterate
(100.0) (57.7) (12.6) (45.6) (42.3) (37.1) (4.5) (0.0)
80%
70%
2 60% 54.0%
8 s |
T 50%
“6 10/ -
S 40% 45,8%
‘g‘, 30%
&£ 20%
10% -1 2,6% 0‘3% 0.2%
0% & T & T &
10-14 years 15-19 years 20-24 years
—&— Myopic errors —8— Hypermetropic errors —&— Mixed Astigmatism

FIGURE 1. Comparison of refractive status with age-group (n = 2739)

amonyg illiterate patients, this was the case with
myopic astigmatism (45%, Tab. 1, Fig. 4). This
difference was statistically significant (y*= 17.057,

More literate (85%) than illiterate patients
(15%) visited the OPD. Among literate patients,
hypermetropia was more common (31%), while
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FIGURE 4. Comparison of refractive status with education (n = 2739)

df =2, p < 0.001). Spherical errors were more com-
mon in the literate than astigmatism in the illiter-
ate, but this was not significant (y’= 2.858, df = 1,

p =0.091; OR = 1.20).
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DISCUSSION

This study of 2739 eyes of 1482 young persons
aged 10 to 24 years, an age-range that consists of
extremely important formative and early produc-
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tive years of citizens, was conducted to find out the
distribution of refractive errors amongst them. It
was conducted in a high-volume tertiary centre that
meets the felt need of this section of the population,
mostly students.

A large number of previous studies [9-27] have
attempted to fill the gaps in knowledge regarding the
distribution of refractive errors. In the present study,
the frequencies of refractive errors, in descending
order, were found as follows: hypermetropia (32%),
myopic astigmatism (26%), myopia (22%), hyper-
metropic astigmatism (19%), and mixed astigma-
tism (0.4%; Fig. 1, Tab. 1). Overall, hypermetropic
errors were more common (51%) than myopic er-
rors (49%), but the difference was marginal. This
presents an opposite picture when compared to
various other studies which concluded that myopic
errors (inclusive of myopia [11-18] and myopic
astigmatism [19]) are the most common refractive
errors in the population. The hospital data from
the present study probably represent a compound
picture wherein hypermetropia is more frequent
in OPD patients because it is the refractive error
causing the most asthenopic symptoms and thereby
the need to visit the OPD; it is followed by myopic
astigmatism and myopia that are the most common
refractive errors in the population. This emphasizes
that addressing the problem of hypermetropia may
be more important in a hospital setting than previ-
ously thought.

In the present study, the young people who
presented to the OPD belonged more to the
20-24 (50%) and 15-19 years age group (42%)
compared to the 10-14 (8%) age group. This
agrees with the studies in Kashmir [11], West
Bengal [12] and Odisha [15], which found that
refractive errors in adolescents peaked in the up-
per age-groups. It may be explained by the fact
that asthenopia is increasingly manifested in stu-
dents receiving higher education with the need for
long periods of study. The present hospital-based
study has found myopic errors to be more com-
mon in the 10-14 years age group (76%), and
hypermetropic errors to be more common (and ap-
proximately equal in frequency) in the 15-19 years
(53%) and 20-24 years age groups (54%, Tab.
1, Fig. 1). An increase in the presentation in the
OPD of hypermetropic errors with age may be
attributed to hypermetropia causing more asthe-
nopic symptoms as discussed above.

As previously stated, available literature
presents a conflicting picture regarding the gender

distribution of refractive errors in India in general
[9-18] and Bihar in particular [24, 25]. In the
present study, about four times as many males
presented to the OPD with refractive error as fe-
males, and myopic errors in general and myopia,
in particular, were the most prevalent refractive er-
ror in females (39%, Tab. 1, Fig. 2). The difference
could be probably because cultural constraints
enable more males to step out of their homes
for education than females. In addition, because
myopia causes less asthenopia compared to hyper-
metropia, and, as above, although myopic errors
are more common in females, a large proportion
of females in the community would rather prefer
not to wear glasses and not arrive for OPD con-
sultation at all. However, the argument provided
by the APEDS [20], that females have smaller eyes
applies in India, does not seem to stand true. In
addition, spherical errors were significantly more
common in males, and astigmatic errors in females
(p = 0.009; OR = 1.29). No comparable studies
could be found in this regard.

Far more urban (88%) than rural young people
(12%) visited the OPD. This is because the hospital
is situated in an urban area, but may reflect that
refractive errors are a growing problem in urban
settings as identified by the WHO [4]. The reasons
of reporting to a tertiary care hospital have been
enumerated in a previous study [8]. Among rural
patients, myopia was more common (53%), while
among urban patients, this was the case with hyper-
metropia (35%, Tab. 1, Fig. 3). This difference was
statistically significant (p < 0.001). This disagrees
with the population-based Indian studies com-
paring similar age-groups [20, 26], wherein both
myopia (7.4% vs. 4.1%) and hypermetropia (7.7%
vs. 0.8%) were more common amongst urban chil-
dren. In addition, spherical errors were significantly
more common in rural, and astigmatisms in urban
patients (p < 0.001, OR = 1.59). No comparable
studies could be found in this regard.

More literate (85%) than illiterate patients
(15%) visited the OPD. This is because the medi-
cal college is flanked with a number of educational
institutions in the vicinity. Among literate pa-
tients, hypermetropia was most common (31%,
Tab. 1, Fig. 4) which was similar to a study from
Bangladesh [27] but contrary to APEDS [20].
These studies found myopia more prevalent in
the educated, whereas in the present study, my-
opic astigmatism was found to be more common
in rural patients (45%). This was a statistically
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significant difference (p < 0.001), probably aris-
ing out of the particular age-range considered in
the present study, as well as the protocol of per-
forming cycloplegia in all patients who reported
asthenopic symptoms. Spherical errors were more
common in the literate than astigmatisms in the
illiterate, but this was not significant (p = 0.091;
OR =1.20)

The present study provides a broad picture of
refractive errors and the clinico-demographic pro-
file of patients who present to the ophthalmology
OPD. Further multi-centric studies could be done
to compare medical college hospitals in rural areas
with urban ones and to compare tertiary hospitals
of different states at different stages of develop-
ment, that would have a bearing on the prevalent
conditions of care in rural areas in order to en-
act a uniform standard of basic minimum care for
the country.

CONCLUSION

This study yielded several insights into the clini-
co-demographic profile of young people presenting
with refractive errors to the Ophthalmology OPD
of the medical college hospital. It achieved its ob-
jectives in providing a broad picture of an area of
research that has stayed unattended in the state of
Bihar, India.

It is concluded that in the outpatient setting
of the tertiary hospital, there is a predominance
of symptomatic myopic errors in the age group
of 10-14 years, which changes to hypermetropic
in the age group 15-19 and 20-24 years. There
is a predominance of myopia in females and rural
young people, of myopic astigmatism in the illiter-
ate but hypermetropia in males, in urban young
people and the literate. Addressing the problem of
hypermetropia may be more important in a hospital
setting than previously thought.
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